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. this specification, in which—

- UNITED STATES

PATENT OFFICE.

ISAAC M.lSINGER, OF NEW YORK, N. Y.

IMPROVEMENT IN §

EWING-MACHINES.

" Bpecification forming part of Letters Patent No. 16,080, dated November. 4, 1856.

Lo all whom it muay condern-: '
Be it known that I, Isasc M. SINGER, . of
the eity, county, and State of New York, have
invented certain Tmprovementsin the Machine
for Sewing Seams in Cloth and other Sub- |
. stances, of which the following is a full, clear,
and exact deseription, reference being had to
‘the accompanying drawings, making part of

IMgure 1is a frontelevation of the machine;
Fig. 2, a side elevation; Tig. 3, a longitudinai
vertical section taken in the plane of the axis
of the main shaft and the nicedle; Fig. 4, a
eross vertical section taken in the line A: ¢ of
Fig. 2, and leoking in the direction of the ar-
row; Fig, 3, a face view of the shuttle-carrier
and the cam-groove attached to it, and TFig.6
aside view of the Jeed-motion.

The same letters indieate like parts in all
the figures. ‘

The first part of my invention consists 1n
operating theneedle by o erank-pin or roller
on i rotating shaft acting in a cam-groove on
the needle-cavrier, whereby the required nio-
tions are imparted to the needle with much
less extent of motion of the pin or voller. in
the cam-groove, and consequently lessfriction
than, it the éam-groove were on the shaft and;,
the pinor roller on the necdle: arrier; and j
the second part of my invention consists in
projecting the operative partof the surface of
the feeding apparatus through the surface ‘of
the table on which the material to be sewed
rests and moves, so that {lic operative part of
such feeding apparatus may act on a portion
of the under surface of the material to e
sewed, to give the required feeding motion to
space the stitelies, while ihe other portions of
said material yest on slides ou the table to

“strip the said materialfrom the surface of the
feeder, the said table at the same time cover- |
ing and_ protecting the. mechanism that op-

-erates the feeding-surface; and the third part
of my said invention consistsin imparting the
leeding motion to the feeding-wheel to pre-

“sent the material to be sewed to the action -of
the needle for spacing the .stitches by grip-
ping the periphery thereof, or of ‘a rimtheve-
on, in contradistinction to the action of a pawl |

- or hand eatching enratchet-teeth, whereby:

" the extent “of feed. mofion may be- adjusted

and varied'to any . extent ‘desired, instead ‘of.

wheing restyicted by the, size- of the ratener

teetly, and by which, also, I avoid the wear and
liability te derangement incident to the use of
a ratchet motion; and thé last patt of my in-
vention consists in attaching the presser for
controlling the matérialto be sewed to aslide
or any equivalent therefor, so that the plane
of its undersurface shall alwaysbear the same
relation to the plane of the table, whether.the
material to be sewed be.thick or thin, thereby

-avoiding the inequality of pressure which

takes place when the presser is on an arm
connected with the table or with the frame by
‘a fulerum or hinge joint. L
_Inthe accompanying drawings, « represents
the table on which the materialto be sewed is
placed, and in which the shuttleand its mech-
anism and the feeding - wheel are arranged,
and to thetop of which is secured the bracket-
piece ¢,-having a projecting arm éxtending
‘over the table:in which is hungthe main shaft
b. The forward end of the shaft b carries a’
wheel, d, with a crank-pin, e, which works in
a cam-groove, f, formed in the needle-carrier
7, to give the required reciproeating miotions’
The needle-carrier worksinwaysh h, attached
to the front of-the arm ¢, and the needle i is
attached to the lower end of the said carriér.
The forin of the. cam-groeve f'is peculiar,
and will De seen by reference to Fig. 4. “The
crank-pin ¢ has its center of motion at j in this
figure, and must be assumed to be revolving
in the direction of the arrow. When the
crank-pin reaches the sudden offset 1, by éon-
tinuing to revolve in the same direction it.
travels back in the cam-groove, and thereby
carries the needle up rapidly, and then in pass-

-ing from the: point 1 to 2 it continues to move

the carrier by a gradually-retarding motion
until the parts get in the position represented
by dotted lines, with the erank-pin at the up-
per dead-point. -The needle then begins to
descend as the crank-pin. travels along the
grooves from the point 3 to 4, where the erank-
pin by its continuéd: revolution begins to.
travel back-along the inclined plane from 4 to -
b, foreing the needle down and through' the .
cloth; and at the point 5 the needle: -has been
carried to the vtmostof its-downward motion,
andthenfromthe point to6the groovemakes .
a’considerable angle to carry.up thenesdle the. -
required and short distance to give the slack: ;
for forming the loop-below the material to be:
sewed, for the entrance of- the -nose or: pojnt :
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or shuitle, and {hen, finally, as the crank-pin
travels from-the point 6 to 1, (this part of the
groove i1t that position being congentrie, or:
nearly so, with the erank,) the needle is-re-
tained in u stationary pesition to: give the
requisite time for the passage of the shuttle.
Phe needle-thread ison a spool, &, that turns
on a pin attached to the upper end of the nee-
dle-carrier and moves up and down with it

“and the thread passes through a guide on the

end:of aliclical spring, 7, then through another
guide, m, just above the neecdlé 7,.and then
through the eye o of the needle, which igmade
ouly a short distance back of the point there-
of. " 'As the spool is mounted on the needle-
arrier and moves with it in deseending to en-
ter the cloth, the needle does_slide on the
thread, as it would haveto doif thespool were
stationary, and hence 10 chafing of the thread.
takes place during the downward. otion of |
the needle, whieh isanimportdant Aesideratum,
particularly in sewing ab a high velocity.
From this itwill boseen, as before stated, that
the extent of motion of the erank-pin in the
cam:groove is mueh shorter than if the cam-
groove (to give tlie same motions) weré on the
votating shaft and the pin on the carrier, bé:
cause in the latter case, to give arange of mo-

- tion of two inches to the needle, the eccentrie-

ity of the eam from the axisof rotation would
require to be more than two inches, which
would give'it a cirenit of more than six inches;
and by my improvement, to obtain the saine

‘range of motion, the Iength of eam-groove :re: |
““quired is but about one-third of the: eircuni:

ference of a circle of two inchés diamneter goen-
erated by a erank of one inch throw.

The cloth p, or other material to be sewed, is®
placed on the table, and is forced onto the pe-
riphery of a wheel, », by which the feed mo-
tion is given, and the cloth is kept on the pe-
riphery of the wheel by a spring clamp or
presser, s. 'The feed:-wheel » is placed below
tho table,with its shaft suitably mounted in a
langer, t, as represented, and the table is’
pierced or cut out of a sufficient size to allow
the periphery of the wheel to extend up slightly
abovethe upper surface of the table; so thab
when the presser s makes pressuve on- top of
the cloth p, or other material to be seweéd, it is
compressed between the presser and the pe-
riphery of the wheel and not ento the table,
so that by twrning the wheel » the cloth will
be advaiced to the required distance tospace
the stitehes, while at the same time the sur-
face of the table all around that part of the
periphery of the wheel which is active forthe
time being will keep the cloth flat and smooth,

-and that portion of its surface beyond the

wheel will act as a stripper tp separate the
cloth from the surface of the feed-wheel, to
whieh it would be liable to adhere by reason
of the foree with which it is pressed thereon
when passing under Hier presser s The re-
uired motion is given to the feed-wheel by &
frietion spring-pawl, /, hinged {o an ar, ¥,

which vibrates on the shafl of the feed-wheel

. "When the armw is moved up, thespring-
pawl binds and grips the periphery of the
wheel and carries it around;. but when moved
in ‘the opposite direction, the spring of the
pawl yields, soas not to bind ex grip the wheel,
and hence the wheel remains still during the

back motion. : The arm which carriesthe pawl -
receives the requiréd vibratory motions from

an arm, v, o a- rock-shaft, v, which carries

another arm, «, which is struek at every op--

eration by one of two pins; g y, 01 a shaft, 2,
that receives motion from the main shaft by
cog-wheels "¢, The arm » is held on the
rock-shaft by a tempersscrew, ¥, so that by
shifting the position of this arm_relatively to
the other arm, v, the-extent of feed motion
can be increased or :decreased at pleasure.

‘Theshaft which carries the pins that give the

feed motion: must . be S0 geared. relatively to

‘the crank which operates the needle asto feed
‘the cloth forward just after the needle has

been drawn out. ¥rom this .arrangement it
will be seen that, whether the motion of the
arm w be great or small, it will act on the
wheel by the gripping action of the spring-
pawl, so thiat by changing the range of motion
of the arnrany desired degreée of motion can
e given tothe feed-wheel for the presentation

 of the cloth to-the needle for determining the
‘spacing-of the stitches, and as the whole ac-

tion on the wheel is by gripping its periphery,
the liability of derangement incident to the
use of ratchet-teeth will be avoided.

The presser s is very smooth on its under
siirface, $0 as to make the least possible frie-
tion ‘on.the upper surface of the cloth or other
material. - It7is placed: just over the periph-

‘ery of the feeding-wheel, and is attached to a.
bar, ¢, which is adapted to slide vertically—

that is, in a line.perpendicular to the surface

_of thetable—in one of the pieces of metal which
constitute one of the ways h of the needle-

carrier. This presser-bar is surrounded by 2
helical spring, ¢”; with one end bearing on the.
top of the presser and the other against the
lower end of the piece-%, so that its tension
forces the presser down toward the periphery
of the feed-wheels to make pressuré on the in-
terposed cloth ov othermaterial. In this way
the presser is held.in the place required over
the cloth without any side connections, which
might be in the way of the. movements of the
materiat to be sewed, and as its motions are
at right angles to the surface of the table, how-
ever the material to be sewed nay vary in
thickness, the plane of its under surface will

always bear the same relation to the plane of

the fable, and -thus avoid that inequality of
pressure on the surface of the material as if
varies inthickness which would unavoidably
take place if the presser-arm were: connected
Dy % hinge or fulerum joint at the, side.
“The shuttle ¢ isin the form- of a semi-cylin-
der with the ends brought to a point. The
inner face must be perfectly straight, so as to
move in contact, or nearly so, withtheneedle
The thread from the bobpin or spool & in-

>
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side passes through.a series of holes to pre-
sent the requisite friction in drawing the
stitch tight. This shuttle slides in a /Space,
¢, in the table and below its upper surface,
and receives its motion from a carrier, 7, which,
slides in appropriate ways, ¢’ ¢; and as the
thread connected with the needle at the time
of the shuttle motion is between the shuttle
and the mechanism which operates-the shut-
tle, the connections between the egrrier and
the shutfle must be shifted to pass the thread,
which may be effected in the following man-
iier, ‘asshown in the drawings: - Therearetwo

spring-arms, A’ ¥/, that project upward from

the carrier, and these spring-arms have ‘each

a pin which entérs a hole in the shuttle; one -

near each énd, and as the carrier movesalong
with the shuttle the arms in succession pass
by a cam orswell, i, on the race, placed just
opposite the needle, by . which esch arm-is

- forced-out so far as to draw the pin out of its-

hole in the shuttle. In this.way, as the first
arm passes the thread the shuttleis being ecar-
ried by the second, and before the second is
forced out for the passage of the thread the first
has re-entered. Aftertheneedlehas been car:
ried through the cloth, it is drawn partly back
to make slack inthethread, and as the thread
extends from the séam down alorig the surface
of the needle, and is bent to pass through the”
eye of the needle, it follows that the moment
the needle begins: to. move ‘back, the ‘thread
bends out from-the. body ‘of the needle on the,

s,huf,ile -side to form a space. between it and

- the needle, to insure the entrance of the point
‘or nose of-the shuttle, which is put in motien
after this back motion of the needle begins—
that is, the motions of the needle and the shut-
tle must be so timed that the point of the shut:

‘tle.shall not reach the neédle before the back

motion of the needle, thr without this the shut-
tle would not enter with certainty between the,
thread and needle. - If the back motion of the
needle be not sufficient to niake the requisite
slack for the passage of the body of the shut-
tle,the required quantity will bedrawn through
‘the eye of the needle by the passage of the
shuttle. . When the shuttle has passed through,
the needle is drawn up, which makes the tie,
‘the two threads being under tension to bind

and complete the stitch. The cloth-is then -

moved forward and the operation repeated. -
The shuttle-carrier f' receives the required
reciprocating motion from.a erank-pin, /;(see
Figs. 3 and 5,) on the shaft which operates the
feed-motion. This erank-pin works ina cam-
groove on the carrier,which groove is-formed
of two sector-plates, I and w’, attachéd to the
shuttle-carrier, forming agroove for the crank-
pin, the plates being ecach quarter-cireles of

reason of the form of this cam-groove, as the
crank-pin revolves quarter of a revolution in
the direction of the arrow, it moves against
the part I* from the point 1 to 2, which, being

_sufficient length of time to

.. I do_not wish to beunderstood

3

of the same radius with the erank, gives no
motion whatever to the shuttle-carrier, and
this takes place while the necedle is perform-
ing its operation; -bup when the crank-pin per-
forms the next quarter-revolntion it moves on
the other part, #/, of the groove from 2 to 3,
carryingthe carrier andshuttlethe whole range
of its motion in the direction of the arrow;
and then-from the point 8 to 2 it moves in the
reverse direction on the part i’ of the groove,
which in that position is concentric with the

| circle: generated by the erank; and therefore

not imparting motion to the shuttle, and then,
finally; in making the last.quarter-revolution,
the, crank-pin moves in the said ‘eam-groove
back from the point 2 to 1,carrying the shut-
tle back-in the reverse direction to form the
next stitch. *Inthis way, by means of a ¢rank,
the shuttle is carried.- alternately in opposite’

directions by a motion gradually accelerating,

and then-gradually retarding, corresponding

someiwhat with the ordinary erank motion, and .

remaining at.rest.at the end of each motiona’
, complete the qper-

ations of theneedle. . -- oo S

It will be .obvious froni the foregoing that’
the frame-work may be varied. : Tor instance,
when'the machine is to be used for sewing:
sedms in largé pieces-of cloth and at ¢onsider-
able distance within the edge—as,for-example,
in sewing sails—or for sewing curved seams of
large size, the arm ¢ of. the  braeket-piece on

the table should be made of greatér length, and

the shuttle machinery.exterided to a corre-
sponding' distance -on the table: -: " SR

as limiting
my claim of invention to the preécise form and-
construction of parts, as these may be varied
without: changing thie principle of my inven--

tfion. - : . .

What I claim as my invention, and désiré to

secure by Letters Patent, is—. - el
1. "Operating the needle to give it the re:
quired reciprocating motions, ‘substantially
such as deseribed; by & crank-pin o1 roller-on
a rotating shaft acting in a.¢am-groove, sub-
stantially such as herein deseribed, whereby
the required motions are imparted to the nee--

- dle With much léss extent of ‘motion of the

crank-pin or roller in the cam:groove, and
copsequently less. friction, ‘than if the cam-
groove wete on the shaft and the pinor réller
on the needle-carrier; as deseribed..”
2. Projecting the operative part of the sur-

Tface of the feeding apparatus through the sur-

fage of thie idble, substantially as described;so

that such feeding-surface may acton a portion
“of the under surface of.the material to be

sewed, to give the required feeding motion to

' spage-the stifches, while tlie otiwr portions of
equal radias-with the crank-pin, and the two |
being placed in reversed positions. . This is i
'shown in Fig. 5, partly by dotted liues. - By

the said material siide on the table; which an:"
swers the purpose.of stripping the said mate::
rial from the feeding-surface, and to coverand
protect the' mechanism- which operates the
feeder, asiset forth, S

3. Imparting the feeding motion to the feeder;
to present the material to be séwed to the aé-



“tion of the needle for spacing the stitches, by
‘“gripping the periphery thereof, or any equiva-
**lent therefor,by a gripping-lever,substantially
' as deseribed, in contradistinetion tothe action
+jof @ pawl or hand -cat¢hing onto ratchet-teeth,
“whereby the extent of feeding motion may.be
“adjusted and varied to-any degree, instead of
" béing restricted by the size of -ratchet-teeth,
- and 'whereby; also, Iavoid the wear and liabil-

- ity'to ‘derangement ineidént to the us¢ of a | -

. ‘fatechet meotion, as set forth.

<4, Tn ‘combination with the feeder, attach- |’

" ing the‘presser, for controlling the material to

16,030 -

be sewed and iwiding it to,the surface of the

feeder, to a slide or equivalent therefor, sub-

stantially as described, so that the plane of its
under surface shall always bear the'same rela-
tions to the frame of the table in.a line at or
nearly at right angles to the line of the seam,

.whether the material to be seéwed be thick: or

thin, and for the purpose set forth.
o ISAAC M. SINGER.
Witnesses: - o

Wu. H. BISHOP,
CHAS. A. WILSON. .




