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and 3¢ represent a device used in connection

Ifig. b represents a
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To all whom it may concern :

Be it known that we, JoHN W. TUTTLE, of
Watertown, in the county of Middlesex, and
THOMAS K. KEITH of Haverhill, in the county
of Hssex, both in the State of Messaohusetts,
have invented certain Improvements in Sew-

followmg 18 a specification. |

This invention relates to that class of sew-
ing - machines in which the material being
stitched is given a horizontal movement of |
more than the ordinary length, so that the
stitches are elongated to produce ornamental
effects.

The object of the plesent invention is to
provide certain improvements in machines of |
the class named, whereby a large variety of
ornamental stitches may be produced.

To this end the invention consists in the im-
provements which will now be described and
claimed.

Of the aceompanymfr dremnge, formmg a |
part of this specification, Figure 1 represents
an end view of a portion of a sewing-machine

provided with our improvements. Fig. 2 rep-
resents a plan view of the same. Fig. 3 rep-
resents a side_view of the same. Iig. 32 rep-

resents a section on line x », Fig. 2. Figs. 3"

with the machiné for a special kind of work. |
Fig. 4 represents a top view of a portion of
the mechanism embodying our improvements. |
section on line &’ &/, Fig.
4, Iig. 6 represents a section on. lme Y Y,
Fig.5. Fig. 7 represents a modification. Fig.
3 repr esents a section similar to Fig. 5, with
some of the parts in different pO%ltIOl]S Fig.
3* represents a section on line 2° 2%, Fig. 8. |
Fig. 9 represents a partial section on hne 2 2,
Fig. 5. Fig. 10 represents a modification. |
Figs. 11, llﬂ 11*, 11¢, 12, 12, 12, 13, 14, and |
15 represent stitches formed by the machine.
Fig. 16 represents another modification.

oimilar letters indicate like parts in all the
figures.

In the drawings the invention is shown ap-
plied to a Howe sewing-machine, although it
18 applicable to other lock-stitch machines,
which need not be here named. .

Reterring to said drawings, A represents
the bed or table of the machine. = B.represents
the goose-neck, having a vertically-reciprocat-
1ng needle-bar, which operates as usual in ma-
chines in which the needle has no lateral move-
ment. The machineis provided:with suitable .
lock-stitch-forming mechanism. (Notshownin
the drawings.)

D represents the presser-foot, Whlbh 1s pref-
erably formed at its lower end to occupy as
little space as possible on the matemal bemg
stitched.

For convenience of description we will here-
inafter call the material bemg stltched the
44 WOI‘k 2

The presser-foot is raised a,nd lowered by
suitable mechanism to release and hold the
work at periods of time which are capable of
definite adjustment.

To operate the presser-foot, we prefer to em-
ploy a system of levers, B I' G, a connecting-
rod, H, a spring, I, and a cam, which is one
of a series or gang of cawms, J J J, each of
which differs from the ethers and e1ther of
which is adapted to operate the presser -foot, .

| as hereinafter described.

The levers'IZ I are pivoted at 1 2 to the
goose-neck, and are jointed together or other-
wise looeelv connected at their proximate ends.
The lever Eis connected at one end toan arm,
L, which is rigidly attached to the presser-bar
M Said lever E is preferably slotted.or per-
forated, so that the arm L can move freely
through the lever, and the arm is. provided
with two stops, N O, above and below the le-
ver. The stop N bears upon the upper side
of the lever, and the stop O supports.a spring,
P, which bears against the under side of the

| lever

The lever G is connected at 3 to a stud or
support under the bed A, and is connected to
the lever I by the rod H. The spring I is

connected to one end of the lever F and to
the goose-neck, and 1ts effect i1s to hold the
lever ¢ in yielding contact with:one of the
cams J, and to raise the presser-foot when-
ever the position of the cam will allow.

The cams J are located on a shaft, K, which
1s journaled in suitable beerlnge under the.
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ot bed AL and is rotated by suitable connections:
i anth th@ operating mechanisin of the machine.
i Each eam 1s so formed that when 1t:1s1n po-
i sition ito hiold the lever (o as faras possible
oo from the shaft K the presser-foot! will be held
11 down upon the work by the eam and the in-
i tervening mechanism ‘described; and : when
00 theeam is in position to permit the nearest
0o approach of the Hlever Goto the shaft K the
i presser-foot Wl“ be mzsed f'rmn the w 01 11.. Lw'é
"3---“@?%?%?thesprmgl o | |
ot 'When the pressel fmt is tmwd d{m 11, ﬂle% :
SRR 51)1:‘111{.{' P gives it a yielding pressure, w hleh;
SERREREERE prevelts it from anjaring the work 001
i 'The lever G is adapted to be eng: 1{.5‘@&1
SEEREE R elther of the ecams J, and to this eml the le-
i verimay be pivoted to: swing horizontally, so .
1 1 that its end may be shifted from one cam to
1 anothier, or tlle c&nm mar_s, be adaptetl m b]l(l&
"=i=fé5é0nthelrshmﬂi ERREERE .
it The eams o m'n be of mw deswod tmmbué
SRR ERERREE a,nd form, to time themovements of the presser-
. foot and the feed. dog, next described, accord-
EEEEE R R mg to the nature of the work being pﬁrtom:ed

a represents a
a feed- dog and a presser-foot. !

el

ever, as 1t may be strdwht or of other fm Imn.

The feed-dog a 1s lncated on the end of a
substantially horizontal lever, §, which 1s con-
nected at its opposite end to a lever or spin-
dle, ¢, which is operated by the driving mech-
anism of the machine to move the lever )
horizontally, as hereinafter deseribed.

The lever b 1s provided at or near its center
with a longitudinal slot. d, throngh which
passes a laterally-immovable eylindrical rod,
e. The diameter of the rod e 18 nearly equal
to the width of the slot d, and said rod serves
as a pivot on which the lever b may oscil-
late horizontally, and as a guide on which said
lever may move longituadinally, the slot per-
mitting such movement without a correspond-
ing movement of the rod e.

/ represents an arim or projection rigidly
attached to the bed A, and containing a socket,
which receives the lower end of the rod ¢, and
permits the rod ¢ to move vertically. The rod
e 1s connected at g to the lever IY, and raised
and lowered by said lever, the movements
thus imparted to the rod being simultaneous
with and 1n opposite directions to the move-
ments of the presser-foot, the rod e rising when
the presser-foot is falling, and vice versa.

The rod e 1s connected to thelever b, so that
its movements are mmparted to the latter, a
rigid pin or collar, /h, on the rod e, below the

the work.

’mthé

nearly vertical position.
| be vibrated by any suitable mechanism.
prefer to:employ for the purpose .a ﬂoll_ar,s Oy 110
which is aninverted frustnm of a cone, migidly: i1
| attached to the spindle, and ahorizontalring, 1/ 111
1p, whose internal diameter is just sufficient to: 1 10
enable itto recewe and slide easily .on thabase- |
The ring p is adapted; toslide
I vertically in a suitable guniding-frame, », rig- .
{ idly attached to the bed of  the machine, and. 00
| is raised and lowered by a face-cam, s, onthe @ i ' 1
shaft K, and a lever; i, engaged with said, . .
cam, plmted to a stud or hanger, u, and con- 0o
Thected: lﬁ, links » » to trunnions e w on the 1
When the: rmg is lowered it 1s below: . . . 0
the larger end of the c¢ollar o, and allows the 11110
t spindle to assume: an: inelined position, as
shown'in Tig: 83 but when said ring is raised

a device which serves both as
SRRERREREE 'his feed-dog | of the collar 0.
EEEEEEE RN 'iS‘ located above the bed of the machine,
i s operated, as  bheremafter described, to bear
1 upon the work, when thie presser-foot is raised,
ooand toigive the work
i I any desired direction and of any desired
i The feed-dog a is pretemblv in the :
11 form of a horizontal ring g, whieh surronnds the
o needleand presser-foot, and 18 notched at its
i lower edge,y so asito hold andimove the work.
1 This form of ‘the dog' is not essential,:

a2 horizontal ; mmmuents

Ting p.

how-

is raised, and a eollar, z, adapted to slide on;
the rod and forced: agmnsb the: upper: surfacse;
of the lever by a spring, j, serving to depress: .
| the lever when the rod is lowered, and hold . = .
the dog a with a yielding pressure &gmnst the: .
worlk, and thus prevent the dOg frmn m]m'l-s
?mml.y mdenting the work. - SEEERERRER RN
1t will be seen that the feed dm" and meSSer
éfm}t alternate with eaeh other in bearing on.: . |
The: spindle: ¢, which 1mparts a; = ¢
{ horizontal movement to the lever b, passes: o
loosely tlirough an orifice in the end of said . .
lever, and has a rounded lower end, &, which .. 1 1.
| fits in a corresponding soceket, I, in &%upport,
m, rigidly attached to the bed of the machine, 1 /¢
said iend L and: socket ! forming: a ball-and- 0
socket joint, which enable the spindle ¢ to.. ;.o
vibrate in all directions from a vertical or =
The spindle cmay: |
We: 0

it bears upon the conical portion of the collar
until it reaches and incloses the larger end of
the collar, as shown in Fig. 5, thus causing
the spindle to assume a vertical position, in
which it is held rigidly by the ring.

Suitable means are provided whereby the
spindle is forced into an inclined position
when the ring p is depressed. For this pur-
pose we prefer to employ a spring, 8/, arranged
to press outwardly on the upper portion of
the spindle in any desired direction, as here-
inafter described.

Instead of the spring, positive means may
be employed to move the spindle outwardly.
For instance, an inclined wing, ¢, may be

' rigidly aftixed to the spindle ¢, as shown In

Iig. 10, said wing being in such position that
the ring p, in descending, will bear against its
inclined surface, and thereby force the spindle
outward.

It will be seen that any movement of which
the spindle is capable will result in a horizon-
tal movementof the lever b in a direction corre-
sponding to the direction in which the spindle
moves.

To govern the direction of movement of the
spindle we employ a guide, which consists of a
bar or tube, ¢!, having a longitudinal slot, b,
formed theluu through which slot the spmdle

¢ passes. This bar or tube is supported and

lever b, serving to lift said lever when the rod | adapted to rotate horizontally on a projection,
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¢*, rigidly attached to the bed of the machine.
Said projection is provided with a circular re-
cess or seat, which receives a spirally-toothed
wheel, 4/, rigidly attached to the bar or tube
a', and permits said wheel to rotate. The bar
or tube a' extends across the center of the
wheel, and the slot §'is always radial with the
wheel. The spindle ¢, when in its vertical po-
sition, is in the center of the wheel, and when
said spindle is moved by the means described
it is gunided by the slot b'. o
The spring §', before mentioned, is located in
the tube a', as shown in Figs. 5 and 8, so that

it moves with the tube, and is always in posi- |

tion to force the spindle outward in the direc-
tion of the length of the slot b'.
The wheel d’ and bar or tube a! are rotated,

to cause the slot ' to extend in any desired

direction, by a serew-shaft, ¢/, which meshes
with the wheel d’, the two constituting a worm
and gear. . B

The rotation of the shaft ¢’ is effected pret-
erably by means of a pinion, f/, on the end
of the shaft, and a cog-wheel, ¢, meshing with
said pinion and journaled in a suitable bracket
or support on the bed A.

The wheel ¢’ is provided with a suitable han-
dle, and is located in convenient posttion to be
turned by the operator. The screw-shaft ¢’ 1s
so constructed that it can be moved longitudi-
nally to rotate the wheel rapidly as a rack ro-
tates a pinion. To this end the shaft ¢ is
composed of a threaded portion, 4, and a re-
duced smooth portion, 5, tooth formed in one
piece, and a tubular portion, 6, formed in a
separate piece and rigidly attached to the pin-
ion /. The reduced portion 51s adapted to slide
in the tubular portion, and is provided with a
longitudinal groove, into which projects a pin
rigidly affixed to the tubular portion 6. Said
pin and groove insure the rotation of the por-
tions 4 5 by the portion 6, and permit them to
slide independently of the latter. The longi-
tudinal movement of the screw-shaft is effected
by a econnection of the same with the operat-
ing mechanism of the machine, such connec-

tion being effected by means of a connecting- |

rod, &/, (which is connected to the shaft ¢/ by
a ball-and-socket joint, 4/,) and either of two
levers, j' k', which are pivoted, respectively, at
7+, and are adapted to be oscillated at differ-
ent times and rates of speed by cams I/ m/, ro-
tated bythe machine, and springs #’ o', which
hold said levers in contact with said cams.

The levers j' k' have different movements,
and each is adapted to be connected to the rod
B, 80 as to reciprocate the latter longitudi-
nally in the manner and for the purposes here-
inafter explained. The rod #/is adapted to be
attached to the levers j/ k' at different dis-
tances from the pivots of said levers, so that
the throw or longitudinal movement of the
shaft ¢’ can be adjusted.

We have provided means for regulating the
length of the described vibrations of the spin-
dle, and to this end we prefer to employ a nuat,

p’. which is adapted to work on a vertical |
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threaded shank, ¢/, depending from the goose-
neck. The under surface of the nut p’ is pro-
vided with a conical recess, 7/, the apex or
highest point of which is in line with the cen-
ter of the shank ¢', and with the spindle ¢
when the latter is In a vertical position. This
recess forms a stop or abutment for the upper -
end of the spindle and limits its' outward
movement in any direction, as shownin Fig. o.

The length of movement of the spindle is
regulated by adjusting the nut p’ vertically,
the movement of the spindle increasing as the
nut is raised, and vice versa.

An equivalent is shown in Fig. 7, in which
the socket that supports the spindle ¢ is ver-
tically movable, so that the spindle can be
raised and lowered to alter the position of the
collar o with relation to the ring p, so that
when the latter is lowered it will act as an
abutment to the inelined portion of the collar,
and permit a greater or less movement of the
spindle, according to the elevation of the latter.

In the operation of a sewing-mmachine hav-
ing the deseribed improvements, the feed-dog
a is moved by the means described to carry
the work horizontally in any desired.direction

' while the needle is raised, and thereby feed

the work so as to cause elongated stitches: of
any desired length to be formed thereon, ex-
tending in any desired direction or directions.

The machine is capable of producing a va-
riety of stitches, each involving some differ-
ence in the mode of operation and in the ad-
justment of parts; heunce we will describe sepa-
rately the operations involved in making the

| stitches represented in Figs. 11, 112 11, 11¢,

12, 122, 13, 14, and 15, these being the prinei-
pal varieties which the machine is adapted to
produce. | ”

Figs. 11, 112, 11, and 11¢ represent a zig-
zag stitch, which may be modified from the
solid column shown in Fig. 11 to the angular
stitch shown in Fig. 11*. When the machine
is adjusted to form said stitch the shaft A 1s
connected to the lever j/, and tlhe lever G 1s
connected with a cam, J, which is timed to
raise the feed-dog at every alternate descent
of the needle and depress the feed-dog before
the next ascent of the needle, the movements
of the presser-foot being always the reverse of
the vertical movements of the feed-dog, so that

| when the work is held by one it 1s released by

the other. After one ascent of the needle the
spindle ¢ is operated to move the.lever b and
its feed-dog « horizontally in one direction,

and after the next ascent said parts are moved

in the opposite direction. These movements
of the feed-dog may be called the ¢ stitch mo-
tions.” Theyv occur while the feed-dog 1s on
the work, and move the work so as to regu-
late the distance between the point from which
the needle leaves the work and the point
where it next enters the work. The direction

of fhe stitch motions corresponds. to the di:

rection of the slot b'. If said slot is paraillel
with the lever ), the movement of the feed- -
dog is produced entirely by the longitudinal



]

movement of the lever. If the slot 'is at

right angles with the lever, the movement of

the feed-dog is produced entirely by the oscil-
lation of the lever on its pivot e; and if the
slot 0! 1s diagonal to the lever, the movement
of the feed-dog is produced partly by the lon-
gitndinal and partly by the oscillating move-
ment of the lever, as will be readily seen. The
feed-dog is thus adapted to move in all direc-
tions horizontally.

The effect of the stitch-motions deseribed is
to produce clongated stitches a? a upon the
work, first in one direction and then in an-
other, the length of the stitches depending
upon the length of the feed motions, which
are regulated by the described means for limit-
ing the vibrations of the spindle. |

The feed-dog has two other motions in oppo-
sitedirectionsand atright angles with the stiteh
motions. Said motions regulate the diverg-
ence of cach stiteh from the stitch previously
formed, and may be called the ¢feed motions.”
They are produced by the rotation of the tube
or bar a!, effected by the lever J'y connecting-
rod 2/, and worm and gear ¢ d’. Both of the
feed motions take place while the spindle ¢ is
inclined, and therefore released by its ring p.
One of the feed motions occurs while the feed-

dog 1s raised, and it moves the feed-dog for- |

ward or toward the portion of the work in ad-
vance of the stitches already forined. The
other feed motion takes place while the needle
1s raised, and immediately in advance of one
of the stitch motions, and it moves the work
back, so that the stitch laid Ly the next de-
scent of the needle will diverge at the desired
angle from the stiteh last formed. The length
of the feed motionsis regulated by the connec-
tion of the rod 2’ to the lever §, said motions
being shortened by decreasing the distance be-
tween the pivot of the lever and the point
where the rod is connected. By sufficiently
shortening the feed motions the stitehes can
be laid so close together as to produce the
solid-column or cloek stiteh shown in Fig. 11,
while by lengtirening said motions the stitches
can be made zigzag or open, as shown in Figs.
11* and 11", °

The direction of the feed motions is deter-
mined by the position of the tube or bar al,
and the operator is enabled, by rotating said
tabe or bar by the wheel and pinion, to give
any desired direction to the slot J', so as to
cause the stitches @® to lie in any desired di-
rection on the work. By rotating the tube
or bar while the machine is operating the
line of stitehes ean be carved or turned in any
direction at the will of the operator. The con-
tinuity of the line of stitches can be broken and
sectlons can be offset, as shown in Fig. 11¢, by
holding up thelever b and the feed-dog, after
the completion of one stiteh, while another is
being taken, and then allowing the lever b and
the feed-dog to operate asusual. By this op-
eration the line of stitches ean be moved to
either side, as will be readily seen.

To hold the lever in an elevated position we |
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provide a lever, z, pivoted to the end of the
arm f. This lever is provided with a shoul-
der, 2/, which, when the lever z is turned up-
ward, bears against the lower side of the le-
ver b, and raises the latter and holds it up
from the work.

The solid-eolumn stitch shown in Figs. 11
and 11¢ is adapted for ornamenting stockings,
and i1s known as ¢clocking.” To apply this
or any stitch to a stocking or other tubular
fabrie, a machine should be employed having
the portion of the bed under the needle-bar
and presser-foot in the form of a narrow arm,
A’, adapted to be surrounded by the fabric.
To stretch the portion of the fabric that re-
ceives the stitches, we employ a U - shaped
spring, a', (shown in Figs. 3" and 3¢,) adapted
to be inserted in the fabrie, and hold a por-
tionof it in a smooth,flat, distended condition.

In adapting the machine to form the her-
ring-bone or cat stiteh, (shown in Fig. 12,) the

| lever G is engaged with another of the cams

J, which cam is timed to lift the feed-dog just
before every alternate descent of the needle,
and lower the dog while the needle is de-
pressed, and hold said dog on the work while
one entire stitch motion and a part of atrother
1s being made.

The connecting-rod I’ is connected to the le-
ver I/, which is operated by its cam to give a
partial rotation, first in one direction and then
1n another, to the tube or bar a', each rotation
being made while the spindle ¢ is vertical, so
that there is no feed movement given to the
spimdle by the rotation of the tube or bar a!,
the only motions of the spindle being the out-
ward and inward stiteh motions guided by the
slot #'. These motions may be at any desired
angles with each other, according to the move-
ments given the tube, and therefore cause the
feed-dog to move the work in corresponding
directions, so as to cause the stitehes to lie at
corresponding angles, as shown.

In forming the stitch the feed-dog is in con-
tact with the work during the outward move-
ment of the spindle ¢, so that the work will
be moved a distance corresponding to the
length of the movement of the spindle, and a
stiteh, 4%, of a corresponding length will be
formed on the work.

During the next inward movement of the
spindle ¢ the feed-dog is lifted from the work
before the entire movement is completed, so
that the work is given only a partial move-
ment, the result being a shorter stitch, ¢,
nearly parallel with the stitel b2

The movement of the feed-dog is completed
while the dog is lifted, and the dog descends
after the completion of the short stiteh, and
gives the work a full movement after the next
ascent of the needle to form the next full
stitch 0%,

It will be seen that the difference Letween
the shorter and longer movements of the

work produces a progressive movement in one
direction, which amounts to a feed motion.
By operating the nut p/, or its equivalent,




to reduce the 1@11@1311 of the outward and in- | tory motions, a vibratory spindle; c,

ward movements of the spindle ¢ while form-
ing the stitch last described, the stitches can

be gradually shortened, so as to produce a leaf-.

like design, as shown in Figs. 12* and 12"
If desired, means may be provided for rotat-
ing the nut p’ by a treadle worked by the foot
of the operator. | - . |

In adapting the machine to form the back-
stitch shown in Fig. 13, the only change from
the adaptation last described is to connect the
- connecting-rod 7/ to the rigid post or support,
as shown in Fig. 2, so that there will be no
antomatic rotation of the tube or bar «!, and
the longer and shorter stitches, b* ¢, will be
nearly parallel with each other, as shown, the
result being a thick heavy vine-like stiteh.

In adapting the machine to form therosette
shown in Fig. 14, the only change from the
last-described adaptation is to disconnect the
lever + from the cams J, and ailow the press-
er-foot to be raised from the work and remain
inoperative, and the feed-dog to remain In
continued contact with the work. The feed-
dog therefore has only two motions in Oppo-
site directions when the machine is operated,
and carries the work back and forth in the
same line. L o

The operator rotates the bar or tube a' slowly

as the machine is operated, and thus eauses.

the stitches to radiate until the figure is
formed. A fan-shaped figure or a section of
the rosette may be formed in the same man-

ner, and two or more of such figures may be |

formed and connected by. the back - stitch
shown in Fig. 13, or any other suitable stitch
which the machine can form. |
~ The stitch shown in Fig. 15 is formed by
. -adapting the feed-dog tomove the work in one
direction only after each alternate ascent of

"~ the needle. .

If desired, the slotted tube or bar a! may be
removed, and the spindle may be moved out-
ward, and guided in all of its movements by
the:fingers of the operator, tocause the stitches
to extend in any desired direction and produce
varions fauciful and . irregular designs; or a

plate having an orifice of any desired outline

may be substituted for the tube or bar a'.
Such a plate is shown in Fig. 16, a* being the
. plate, and b* the orifice. This plate is placed
in a suitable support, so that the spindle ¢ will
pass through the orifice. The operator pushes
the spindle outwardly into the different re-
cesses of the orifice while the machine 1s in
operation. The movements given to the spin-

dle by the operator correspond to those given

by the spring 8/, as above described, and the
orifice b* enables the successive motions of the
feed-dog to be varied as desired, according to
the form of the orifice. |

We claim—

1. In a sewing-machine, the combination of

a feed-dog, a, arranged to bear upon the top
“ of the work, a lever, b, supporting the feed-

engaged
with one end of said lever, means, substan-
tially as described, for vibrating the spindle,
and a rotary guide inclosing the spindle, and
adapted to guide the latter in any desired di-
rection when it is vibrated, as set forth. °

2. The combination of a feed:dog; a, a lever,
b, a vibratory spindle, ¢, means, substantially

‘as described, for vibrating the spindle,a guide

for directing the mmovements of the spindle,
and means, substantially as described, where-

by the position of the guide is automatically

changed while the machine is in operation, as

| set forth.

3. The combination of a feed-dog, «, alever,
b, a vibratory spindle, ¢, means, substantially
as desecribed, for vibrating the spindle, a guide
for directing the movements of the spindle, a
rotary toothed wheel supporting. the guide,

and means whereby said wheel may be rotated

by the operator to change the position of the
ouide, as set forth. T

‘4. In combination with the lever b and feed-
dog a, the spindle ¢, having a collar, o, and the
vertically-movable ring p and spring s, or its
equivalent, whereby the spindle is oscillated,
as set forth. |

5. In combination with the lever ) and feed-
dog a, the vibratory spindle ¢, means, substan-
tially as described, for vibrating the spindle,
and means, substantially as described,; where-
by the length of movement of said spindle is
regulated, as set forth. R

6. Tn combination with the lever b and feed-
dog a, the spindle and its rotary slotted guide,
relatively arranged as described, and means,

| substantially as described, whereby the guide

is rotated automatically and caused to move
the spindle when the latter is in an inclined
position, as and for the purpose specified.

7. In combination with thespindle-guide, the-
mechanism whereby said guide is rotated, con-
sisting of the spirally-toothed rotary wheel d’,
and ascrew-shaft, the threaded portion of which

is adapted both to rotate and reciprocate lon-

oitudinally, whereby said wheel and shaft are
adapted to operate. either as a Wworm-gear or

| as a rack and pinion, as set forth. -

ﬂ

8. In combination with the spirally-toothed.
wheel d’, the extensible screw-shatt ¢/, pro-
vided at one end with means whereby it may
be rotated by the operator, and’ detachably
connected at the other, by means substantially
as described, with the operating mechanism of
the machine, as set forth. =

9. In combination with the rotary spindle-
ouide, the rotary toothed wheel d', the exten:
sible screw-shaft 4, and means whereby said
shaft is eonnected to a fixed point, to prevent
the rotation of the guide DLy the operafing
mechanism of the machine, as set forth.

10. In combination with the rotary spindle-
ouide, means,substantiallyas described,where-
by the automatic rotation of the guide isregu-
lated as to time and-length of movement, as

dog and capable of longitudinal and vibra- { set forth.




o 11 In e sewing-machine, the combination | In testimony where ;f@wé;hag,m signed Om-
... ... of a gang of differently-timed cams, J, with | names to this specification, in the presence of =
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