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UNITED STATES

PAaTENT OFFICE,

ALBIN WARTH,’ OF STAPLETON, NEW YORK.

IMPROVEMENT IN SEWING-MACHINES.

Specification forming part of Letters Patent No. 55,182, dated May 29, 1866.

To all whom it may concern:

Be it known that I, ALBIN WARTH, of Sta-
pleton, in the county of Richmond and State
of New York, have invented a new and usetful
Improvement in Sewing-Machines; and L do
hereby declarethat the following isa full, clear,
and exact description thereof, which will en-
able others skilled in the art to make and use
-the same, reference being had to the accompa-
nying drawings, forming part of this specifica-
tion, in which—

Figure 1 represents a longitudinal vertical
section of this invention, the line x z, Fig. 3,
indicating the plane of section. TFig.2isan in-
verted plan of the same. Fig. 3 is ahorizontal
section of the same, the line y ¥, Tig. 1, indicat-
ingthe planeof section; Fig.4,atransverse ver-
tical section of the same, taken in the plane
indicated by the line z 2, FFig. 1, and looking in
the direction opposite to that line. Fig. 5is
a similar section, the plane of section being
indicated Ly the line z* ', Fig. 1, and looking
in the direction of the arrow opposite to that
line. ) '

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

Similar letters of reference indicate like
parts.

This invention relates to a sewing-machine
of that class which, by a simple change in the
mechanisw, can be adapted so as to produce
the lock or the chain stitch, Tor the purpose
of making the loop-stitch a wedge-shaped
shuattle is used, which is held in a suitable
shoe, and to whieh a reciprocating curvilinear
or rectilinear motion is imparted by suitable
mechanism. The tension of the needle-thread
is partly regulated by a spring bearing on the
surface of the thread ou the bobbin and partly
by the combination of a hinged and station-
ary rake and slip-weight, whereby the hinged
rake can be made to bear on the thread with
more or less power. A peculiar mechanism
servesto take up theslack of the needle-thread,
and the tension of the shuttle-thread is also
regulated by a spring bearing on the circum-
ference of the thread on the bobbin. Thefeed:-

motion of the material to be sewed is effected
by the action of the needle itself, to which,
after it has passed clear down through the
material,alateral motionisimparted, whereby
the desired effect on the material is produced.
An elastie spring-pad attached to the needle-
slide may be used to assist the needle in pro-

ducing the feed-motion. Both the motion of
the needle and thatof the shuttle are produced

.by one and the same cam or cam-groove, and

if the shuttle is removed from its shoe and a
suitable hook putinits place the nachine pro-
duces the chain-stitch.

This machine is also applicable for the pur-
pose of producing circles, or combinations of
circles, or other ornamental designs, by com-
bining with the stitching mechanism an ad-
justable center of any suitable construetion,
which guides the material on the surface of
which the circles or other designs are to be
produced. For a certain class of designs, such
as undulating seams, a gage is used, to which
a suitable slow reciprocating or oseillating mo-
tion is imparted by a design-wheel and spring-
slide, or other mechanical means, which enable
the operator to produce the desired designs
without paying any particular attention to the
sewing mechanism.

A represents the stand of my sewing-ma-
chine, which is made of metal or any other suit-
able material. The upper surface of this stand
forms the cloth-plate, which servesto support
the material to be sewed, and from the rear
portion of the stand rises the standard B, the
front end of which forms the guide for the
needle-slide C, whereas its rear ‘end supports
the driving-shaft D of the sewing mechanism.
The needle-slide is composed of two parts, ¢ D,
the upper part of which moves up and down
between guides ¢, motion being imparted to
it by the action of a cam, d, and an elbow-
lever, ¢, which latter has its fulerum on a stud,
J, secured in the standard B, as shown in Fig.
1 of the drawings. The lower part, b, of the
needle-slide is connected to the upper part so
that the same forms a kind of pendulum, which
swings in a plane parallel to the direction in
which the cloth or other material to be sewed
is fed on the cloth-plate. In the lower end of
this pendulum the needle n is secured, and the
length of the vibrations of the pendulum is
determined by the action of a roller-stud, g,
against the edge of a cam-slot, 4, in the front
plate of the standard B. The lower part of
this cawm-slot forms an inclined plane, ¢, and
as the needle-slide descends the roller-stud ¢
comes in contact with said inelined plane, and
causes the pendulum to swing in the direction
marked on it in Fig. 5, and by these means
the feed-motion is produced. As the needle-
slide ascends the roller-stud ¢ strikes an in-
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clined plane, 4, on the oppositeedge of the cam-
slot &, causing the pendulum to reassume its
perpendicular position. The inclined plane ¢
is adjustable by a set-screw, k, so that the feed-
motion can be increased or decreased at
pleasure.

It will be noticed that the ineclined plane ¢
is situated near the bottom end of the cam-
slot %, so that the feed-motion does not take
place until the needle has reached its lowest
position, and consequently the strain on the
needle is brought as close as possible to the
point where the needle is supported, and said
needle is prevented from being bent. . In or-
der to insure a correct .feed-motion, however,
an elastic spring-pad, 1, is applied to the out-
side of the pendulum b, and this pad, when
let down, presses the cloth or other material
to be sewed up against the periphery of a
smooth roller, i, which is mounted on a suit-

able arbor or stud below the cloth-plate, and

projects somewhat above the surface of the
same, as shown in Fig. 1. The pad [ is se-
cured to the lower end of a stem, n, which
slides up and down freely in a tubular socket,
0, secured to the pendulum &, and- a suitable
spring, p, depresses said pad upon the mate-
rial to be sewed. On the upper end of the
stem of the pad is a head, ¢, and by placing
between this head and the upper end of the
tubular socket o a semi-cylindrical stop, 7, the
pad can be held in an elevated position when
it is not wanted.

It must be remarked that the pad, instead
of being placed on the outside of the pendu-
lum, may be so arranged that it acts on the
material to be sewed in line with the needle.

The needle-thread, which is shown in red
outlines in the various figures, is taken from
a spool, s, which is inclosed in a hollow globe,
t,and which rotates on a quill that rises from
the bottom of said globe, as shown in Figs. 6
and 7, where Fig. 6 represents a vertical cen-
tral section of the globe and Fig. 7 a hori-
zontal section of the same. From the inside
of the globe projects a spring, u, which bears
on the surface of the thread wound on the
spool, thus producing a certain tension, which
is self-regulating, since the power of the spring
decreases with the -diameter of the. roll of
thread on which it acts, and vice vérsa.  The
globe is made’ in two halves, the lower half
“being supported by the standard B or by a
statuette secared on said standard, and the
upper half being arranged so that it can be
“readily taken off and replaced. A smallhole,
2", in the lower half of the globe allows the
thread to pass out to the tension:regulator I,
“a detached front elevation of which is shown
in Fig. 18, .This regulator consists of two
‘rakes, v w, each of which is provided with &
‘series of round teeth or pins v". Therake v is
“firmly secured to the side of the standard B,
and the rake 7 is hinged to the rake v, so that
wheriit'is closed down its pinspassin between

“the pins of the stationary rake v». On the
“head of the rake w slides a slip-weight, ¢/,

and an adjustable dog, b, secured to the sta-
tionary rake v, serves to set the hinged rake
higher or lower, according to the tension re-
quired. If the hinged rakeis lowered a larger
number of its pins bear on the thread,and the
number of the eurves formed by said thread
is angmented, and consequently the tension is
increased. Furthermore, if the weight o' is
moved out the tension of the thread is in-
creased, and if said weight is moved in the
tension is descreased. By the combined ac-
tion of the slip-weight and dog, therefore, the
tension of the needle-thread can e adjusted
with the greatest nicety. .

From the tension-regulator the thread is
carried down to.the thread-guide ¢/, which con-
gists of a simple wire secured in the front
plate of the standard B, and provided with a
loop, through which the thread is passed. Af-
ter having passed through this loop the thread
is carried over a smooth roller, d’, which is
mountedonanaxlehavingits bearingsinadrum
orcase,¢’, whichissecured totheend ofasleeve,
f!, fastened by means of a set-serew on the end
of a pin, ¢/, which projects from the needle-
slide, or the'end of the elbow-lever ¢ may be
made to extend through said needle-slide, so
as to form a bearing for the sleeve f’. The
roller d’ is made to fit nicely into the case ¢/,
but so that it revolves freely on its axis, and
it is provided with a circular groove, that forms
the guide for the thread. The case is closed
on the top, but it is provided with two slots
in its sides, through which the thread passes.
From the roller d’ the thread passes down
through a guide, g%, which is formed by a loop
in the outer end of a wire projecting from the
front plate of the standard B. ¥rom the un-
der side of this guide projects a lip, 2/, and a
weak spring, 4, presses the thread against this
lip, so as to prevent the formation of loops on
the top of the material to be sewed, as will be
presently explained. From the guide g* the
thread passes down through a suitable guide,
4, near the bottom end of the pendunlum b,
and thence to the eye of the needle.

The object of theroller d’and slotted case ¢’ is
to take up the slack of the needle-thread. The
roller does not strain the thread, and the case

‘prevents the same from jumping off the roller,

which it is liable to do, particularly if.the
machine is run at a high speed.

The spring 4 is necessary to prevent the
formation of loops on the upper surface of the

‘material to be sewed. "If the needle occupies

its highest position and begins to go down

“thefriction of the thread in the eye causes the

formation of a loop on the upper surface of the

'material, and such- loops interfere seriously

with the correet operation of the stiteh-form-
ing mechanism. "By the spring ¢ the thread is
retained just hard enough to overcome the frie-
tion of the thread in theeye of the needle, and
as the needle moves down the thread slides
through its eye, and the formation of loops on
the surface of the material to be sewed is pre-
vented. It will be'noticed that the spring ¢
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exerts no strain on the thread, and it allows
the same to pass down freely as it is required
by the stitch-forming mechanism; but it exerts
sufficient pressure on the thread to overcome
its friction in the eye of the needle, as above
explained.

The stitch is locked either by alower thread
or by the formation of a chain on the under
surface of the material to be sewed. In the
former case a shuttle, S, is used, the form of
which can be seen in I‘10s. 2, 4,5, and 19. It
is made wedge-shaped, w1th a rounded stern
and pointed bow, and it earries a small bobbin,
k', on which the slmttle-thread is wound.

A spring, U, bearing on the surface of the
thread wound on the bobbin &/, produces a self-
adjusting friction, which is uniform until all
the thread is used up, because the power of
the spring decreases in the same proportion
in which the diameter of the roll of thread on
which it acts decreases.

From the bobbin & the shuttle-thread is
drawn under a pin in the narrow end of the
shuttle, and thence it is wound one or more
times round a wire, I'*, extending from the
solid bow of the shuttle parallel to oune of its
sides, and this side is perforated with four
(more or less) small holes, through one or more
of which the shuttle-thread is passed, so that
the requisite tension of said thread is obtained.

The sole of the shuttle is perforated with a
number of large holes, 'so as to reduce its
weight, and said shuttle is carried by a shoe,
G, a detached view of which is shown tn Fig,
20. This shoe is provided with a spring-catch,
m/, which drops into a noteh in the stern ot
the shattle, and a stem,»’, which projects from
its back, is fitted into a soeket o', which is se-
cured to a reciprocating sleeve or carria,ge, H.
This sleeve is fitted on a guiderod, p’, which
extends transversely through the stand A,
(see TMig. 4,) and it receives its motion by the
action ot the same cam d, which also produces
the motion of the needle-slide C, said camn be-
ing made to act on a swivel-arm, I, which con-
nects by a link, #/, with a lever, J, as seen in
Fig.2. This lever has its fulerum on a pivot,
§', secured in the bottom of the stand A, and
its front end connects by a short link, #, (see
Tig. 4,) with the shuttle-driver sleeve H.

Theswivel-arm Iis mounted on avertical rock-
shaft, J/, and it is armed with a friction-roller,
o/, which is held in contact with the cam d by
the action of a spring, . In the same wan-
ner the clbow-lever e is also provided with a
frietion-roller, 2’, whieh is held in contact
with the ecam by the action of a spring, o’
(See Fig.1.) The springs o' and «*> may, how-
ever, be dispensed with if, instead of the cam
d, a cam-groove is used which straddles the
friction-rollers «/ «’, so that a positive motion
is imparted to the elbow-lever e and to the
lever J in either direction.

From the rear end of the shoe G extends a
.curved rod, 0%, through a staple or eye, ¢, as
shown particularly in Figs. 4 and 5 of the
drawings. By the action of this rod an oseil-

lating motion is imparted to the shoe, and the
point of the shuttle is thrown up when the
shoe recedes and down as the shoe advances,
and by this motion of the shuttle the point
thereof is enabled to enter the loop of the nee-
dle-thread at a point comparatively close to
the under surface of the cloth-plate, and the
length of the needle can be reduced without
disturbing the correct operation of the stitch-
making mechmmsm..

The sole of the shuttle bears against the
vertical abutment or shuttle-race K, which ex-
tends partially across the stand A, as clearly
shown in TFigs. 2 and 5 of the drawings, and
in order to prevent the sole of the shuttle from
rubbing against and iujuring that portion of
the needle-thread which passes through be-
tween said sole and the shuttle-race, a cavity,
¢*, is made in said shuttle-race, as shown in
Figs. 1 and 4. In this cavity that portion of
the needle-thread which passes between the
shattle-race and the sole of the shuttle will
lodge, and the shuttle passes through the loop
of the needle-thread without causing any in-
jury to the same. Another cavity, d**, in the
shuttle-race gives room for the needle to pass
down, the sole of the shuttle being pressed up
closely against the shattle-race, and this cav-
ity is made wide enough to permit the feed-
motion of the needle.
~ Instead of arranging the shuttle so that its
sole bears against the shuttle-race, the shoe
G* might be constructed as shown in Figs. 11
and 12 of the drawings, where Fig. 11 repre-
sents ‘a plan or top view, and Flg 12 a side
elevation. Thisshoe is provided with a spring-
cateh, m/, and stem n/, the same as that shown
in I‘1g ZO but the stem emanates from its side
instead of from its bottom, and the shuttle is
placed into this shoe so that its side bears
against the shuttle-race.

If a chain-stiteh is to be produced instead
of the lock- stiteh, the shuttle S is removed from
the shoe G and 1 false shuttle, S, put in its
place. This false shuttle is shown in Figs. 9
and 10 of the drawings, where Fig. 9 represents
a plan, and Tig. 10 a side, elevation. It is
provlded with a hook, d?, and tougue ¢*, which
are formed of one sohd plece of eheet—eteel or’

other suitable material, being secured to the
false shuttle by a plvot Vil The edge of the
tongue ¢* ispressed up against the shuttle-race
K by means of a weak spring, ¢°, (see Fig. 10,)
and a eavity, 1%, in the shuttle-race allows the
tongue and llOOk to assumesuch a position that
the hook catches into the loop of the needle-
thread without fail at the proper time.

It has been remarked that motion is im-
parted to the needle-slide C and the shuttle-
driver J by one and the same cam, d, a de-
tached frout elevation of which is shown in
Fig. 8. The working-sarface of this cam is so
shaped that by its action on the elbow-lever
e and shuttle-driver J the requisite motion of
the needle-slide and of the shuttle is produced.
By the use of one and the same cam for the
purpose of imparting motion to the needle-



slide, and also to the shuttle-driver, the con-
straction of the machine is greatly simplified,
and if the cam is made in the proper shape
tlie machine will work correctly for a long time,
and its principal working parts are not liable
to wear out. ’

It is obvious that all these advantages are
retained if a cam-groove is used in place of the
surface-cam shown in the drawings.

When the machine is adjusted to make the
chain-stitch the frietion-roller «/, in the end of
the swivel-arm I, must be so adjusted that it
bears on the surface of the cam d* instead of
that on the cam d. The cam d* is mounted
on thesameshaft on which the camd is mounted,
and the arm which forms the bearing for the
friction-roller «/ is adjustable, so that said
roller can be readily set to bear on the cam d
or on the cam d¥, as may be desirable.

After the needle has been threaded, as above
described, and the shuttle S or 8 adjusted
in the shoe &, the machine is ready for sew-
ing. The tension of the needle-thread and of
the shuttle-thread must be regulated accord-
ing to the material to be sewed, and said ma-
terial is placed on the cloth-plate, the foot F*
is let down by turning the handle H*, and the
operation of sewing can commence. As the
needle descends it feeds the fabrie, and after
it bhas reached its lowest position it recedes by
the action of the spring «?, thus forming a

loopinto which the point of the shuttle catches,

and while the needle remains stationary the
shuttle is passed through said loop, which it
opens by reason of its wedge-shaped form.
By this action the previous stitch is drawn
tight, and as soon as the shuttle has passed
through the loop the needle ascends, and then
the shuttle recedes slightly and advances
again, thereby allowing the neeédle-thread to
drop off freely, and, finally, the shuttle recedes
and the stitch is finished.. During this opera-
tion both threads are relieved, and stretched
simultaneously, and a tight and clean stitch
is produced.

Provision is also made in my machine to
sew circles and other designs automatically,
and withont the necessity of marking them
before the sewing commences and of paying
particalar attention to them while sewing.

For the purpose of sewing circles or designs
composed of cireles, I use an adjustable cen-
ter, C*, which is inserted into a socket, 2, se-
cured to the shank of the toot F*, and provided
with a set-screw, j2, by means of which the
center can be held in the desired position.
Said center may be made in various forms,
either with a point, %%, as shown in Fig. 15, or
with a revolving pad, # as shown in Figs. 13
and 14, and the pad may be connected to the
arm.in many different ways, two of which are
shown in the figures before mentioned. If de-
sired, an extension attachment, *, may be con-
nected to the arm of the center, such as shown
in Fig. 16, and thereby the radius of the cir-
cles may be increased to any desired extent.
The distance of the center from the needle de-

‘wheel 2%
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termines the radins of the cirele to be sewed,
and by the feed-motion of the needle the ma-
terial to be sewed is caused to turn round the
center, and consequently a circular seam is
produced on the material.

Any design composed of a combination of
circles or parts of circles can be produced by
the aid of this adjustable center.

Inordertoproduce designsof any other desir-
able description,such as undulating or curved
lines, I use a cloth-guide, M, which is com-
posed of a head, m? from which extend three
prongs, n% in an oblique direction, so that the
fabrie passing throungh between them is'carried
up against the gage «>. The gage and guide
are mounted on an angular shank, p%, which is
secured in a socket, §2, and from said shank ex-
tends a tappet, ¥, which is adjustable by a set-
serew, %2 Said tappet extends down through
a slot in the top plate of the stand A, and it
catches into a slot, v% in a lever, w* This
lever is forced by means of a spring; 2?, against
the back of a tracer, 92, the point of which
bears against the periphery: of the design-
This wheel is mounted on an arbor,
a® (see Fig. 8,) and an intermittent revolving
motion is imparted to it by suitable mechan-
ism from the swivel-arin I or shuttle-driving

lever J.

.Inthedrawings,aspring-dog, b’ isshown, the
point of which bears on the circamference of
a cireular disk, ¢?, that is connected to the ar-
bor «® or to the design-wheel 22, and a vibrat-
ing motion is imparted to said spring-dog by
a rod, &*, which is pivoted to the shuttle-driver
dJ, as showun in Fig. 2. '

I do not wish to confine myself, however, to
this particular mechanism to produce the mo-
tion of the design-wheel, since this motion can
be produced in different ways, as above stated.

. The arbor ¢® of the design-wheel is adjusta-

blein a slotted bracket, g°,and thereby one and
the same design-wheel is enabled to produce
a variety of designs. Theform of the design-
wheel shown in the drawings is simply an ec-

centrie disk; but it is obvioas that this disk

may be replaced by a wheel of any other suit-
able or desirable shape or design.

With the cloth-guide M additional cloth-
guides M* and M* may be combined, such
as.shown in Tigs. 17 and 17%, and thereby I
am enabled to sew different thicknesses of cloth
or other material together, or to sew braid to
the surface of cloth, leather, or other fabrie,
and to produce designs of any desired descrip-
tion. : ’

- What I claimn as new, and desire to secure
by Letters Patent, is—

1. The combination of the rakes » w, teeth
or pins v/, slip-weight o/, and adjustable dog o',
arranged and operating in the manner and for
the purpose herein specified.

2. The elastic pad [, in combination with the
needle-slide C, pendulum b, and needle #, con-
structed and operating sunbstantially as and
for the purpose set forth.

3, The perforated flat sole-shuttle S,in com-
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bination with the shoe G and needle =, ar-
ranged and operating in the manner and for the
purpose herein described.

4. The combination of the curved tail-piece
0* and shuttle S, for the purpose herein de-
seribed.

5. The false shuttle S, with tongue ¢ and
hook d% in combination with the shoe G and
needle #, constructed and operating substan-
tially as and for the purpose described.

6. The cavity »? @**, in combination with the
hook @? and needle n, as deseribed, so that the
loop can be brought in such a position as to
allow the needle to pass through it on its sub-
sequent descent.

7. The cavity ¢**, located as shown, in com-
bination with the sole of the shuttle and the
shuttle-race, constructed and operating sub-
stantially as-and for the purpose set forth.

8. The tracer 3? and adjustable cloth-guide
M, in combination with the design-wheel 22
and with a sewing mechanism constructed and
operating substantially as and for the purpose
described.

ALBIN WARTH.

Witnesses:
M. M. LIVINGSTON,
W. HAUFF,




