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VARIABLE STITCH SEWING MACHINE COMPANY, OF HAVERHILL, MASSA.;

CHUSETTS.

SEWING-MACHINE.
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- To all whom it may concerw:

Be it known that I, ERASTUR WOODWARD,
of Somerville, in the county of Middlesex and
State of Massachusetfs, have invented certain

5 new and useful Improvements in Sewing-Ma-
‘chines, of which the following is a specifica-
tion. | .
This invention has for its object to provide
| a sewing-machine capable of forming elon-
1o gated stitches on the surface of material to be
ornamented, and of arranging said stitches In
a variety of ornamental forms; and it consists
in the improved mechanism hereinatter de-
‘seribed and clalmed. ,_ |
r5-  Of the accompanying drawings, forming a
part of this specification, Figures 1 and 2 rep-
resentsideelevationsof asewing-machine hav-
ing my improvements. Fig. 3 represents a
bottom view of the same. Fig. 4 represents
20 an end elevation. Fig. 5 represents a similar
elevation to Fig. 4, with the face-plate of the
arm of the machine removed. ¥ig. 6 repre-
sents a longitudinal section. FKig. 7 represents
a transverse vertical section on line x z, Fig.
25 2. Figs. §, 9, 10, 11, and 12 represent detail
views. Tigs. 13, 14, 15, and 16 represent dif-
“ ferent arrangements of stitches which can be
produced by the machine. | |
| The same letters of reference indicate the
30 same parts in all the figures, |
In the drawings, ¢ represents the overhang-
ing-arm of the machine, and & the bed.
¢ represents the needle-bar, which 1s oper-
ated, in the usual manner, by a rotating -shaft,
35 d, the latter being journaled in the arm « and
provided at its rear end with a crank, ¢, which
is connected by a connecting-rod, f, with a
crank, g, on an arbor, &, which 1s journaled In
‘hangers below the bed b, and is rotated by a
g0 connection with the main driving-shaft ¢, as
hereinafter described. The connecting-rod f
is provided with aslot, 7, Fig. 7, through which
passes a pivob-pin, &, aflixed to the arm «, the
rod f being thus adapted to oscillate and to
45 reciprocate longitudinally. |
The rotary movements of the arbor A are
- caused by the erank g, pivoted slotted rod f,
and crank e to rotate the shaft d and recipro-
cate the needle-bar. |

50 [ represents the shuttle, which moves in a

il

an oscillating lever, n, the pivot o of which is
the center of the circle of which the race m 18

a segment. The rear end of the lever # pro-
jects into a cam-groove, p, formed In a cup- =5
shaped or concave disk, ¢, the surface of which

is a segment of a hollow sphere whose center

is in the vertical plane of the center of the
pivot 0. This form of the disk ¢ enables its
cam-groove to maintain the same relation.to €o
the lever n in all of the positions which the
latter may assume. The cam-disk ¢ is secured

to a shaft, », Fig. 6, which 1s arranged 1n line

with the main driving-shaft ¢, but is discon-
nected therefrom, and is provided with a pin- 63
ion, s, meshing with a pinion, f, on the shaft

h, above desecribed, which operates the needle-

bar shaft. Saidshaft’isprovided with a pin-
ion, #, meshing with a larger pinion, v, affixed
to the main driving-shalt 7. Sald pinions s 70
w v are so proportioned that the needle-bar
shaft d and the shaft 2 are rotated more rap-
idly than the main driving-shaft ¢ to obtain
the required rapidity of movement of the
stitch-forming mechanism. o

The work is held down upon the throat-
plate of the machine by a small perforated
presser - foot, w, through which the needle
passes. The shank ¢ of said presser-foot is
secured to a socketed block on the presser-bar 8o
b'. Said barslidesin guides in thearm a, and
is pressed downwardly by a spring, 6% and
raised intermittently by a cam, ¢, on the shaft
d, (see Figs. 9 and 10,) a rock-shaft, ¢, jour-
naled in bearings on the arm «, and provided 85
with a lever, /7, bearing on the cam ¢, and an-
othér lever, ¢', engaged at its outer end with
an ari, 4, on a block, ¢*, affixed to the presser-
bar. The spring b* presses downwardly on the
block 4%, and thus depresses the presser-bar gc
and holds the lever /' against the cam ¢’.

I’ represents a universally-movable feeder,
which bears on the fop surface of the work,
and is serrated or provided with points on its
under surface, which engage with the work, so g5
that the feeder can move the work horizon-
tally in any direction. I prefer to make the
feeder forked or U-shaped, ifs two arms or
forks bearing on the work at opposite sides of
the needle, although it isobvious that the form 100
may be variously modified. The feeder k' is

73

segmental shuttle race, m, and is carried by | pivotally connected to a slide or plate, ¢/, fit-
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- ted to slide between guides on an arm, s, | lever E, and may corn
(see Figs. 4, 5, and 6,) on a shaft, {, which is ! oscillating said lever, when the lever Jismade
{ Inoperative by the described arrangement of 7o
| the fulerum H relatively to the pivot of said =
lever; or the fulerum-pin may beused, in con- =~

k'. To this end the

T, - Said arm, and is provided with a stud, A, pro- | justable in a groove in said lever K'. = Said So
. jecting into the slotted end of a lever, B, piv- | fulerum-block is adapted to slidein a vertical .
15 oted within the arm «, and bearing at its op- | slotin the arm «, and is supported in a cam-
o posite end against a cam, G, on the needle-bar | groove, J?, formed in a disk, K2 which is piv-
-~ shaft, which cam is formed to intermittently | oted at L’to the arm a.- (See Fig.1.) By
o depress the end of the léever B bearing against rotating the disk K* the fulerum-block may be 85
SRS R .1, and thus raise the opposite end with the | raised or lowered, as the case may be. When
20 bar w, slide 7, and feeder %', the spring D de- | the fulerum-bloek isinline with the pivot-pin
S pressing said bar, slide, and feeder when the | G, the center of oscillation of the lever K" ¢co-
... . receding part of the cam C reaches the lever | incides with the pin G, and the latter there- -+
-~ B, Thebarw' isthusoperated like the presser- | fore receives no oscillating movement, but is gc
o bar 1n an ordinary sewing-machine; but its | practically held stationary, so that the lever &~
... .. .25 movements are 5o timed with relation to the | will have a simple oscillating movement on =
""" - movements of the presser-foot w that the bar | the pin G, unmodified by any movement ofthe
------------- and feeder are raised when the presser is de- | latter. The lower end of the lever K’ has a
oo pressed, and vice versa. ‘roller engagingagrooved cam, Q, (seeFig. 2,) g5
K represents a lever, which is pivoted at F' | on the driving-shaft 4. The rotation of said -
L . 395 to a collar or block journaled on the shaft #, | cam oscillatesthelever K’ and, if the fulerum- =
. (seeXigs. 2 and 7,) and confined between two | block I/ be out of line with the fulerum-pin
_______ - shoulders or collars rigidly attached to said | G, said fulerum-pin is oscillated with the le-
o .. shaft. BSaid lever extends downwardly from | ver, and thus modifies the oscillating move: 100
- .. - theshaft { and receives an oscillatory fulerum- | ments of the lever E and the reci procating
o 35 pin, G, hereinafter described, and is engaged | movements of the rock-shaft ¢ and feeder K,
"""""""" ab its lower end with a collar, H, Fig. 7, affixed | as hereinafter described.
to a rod, I, which is adapted to slide horizon- | M represents an arm rigidly attached to the |
tally in bearings affixed to the bed b. | rear end of the rock-shaft ¢ and projecting rog
J represents a horizontal lever, pivoted at | downwardly therefrom. Said arm has an off-
40 K, Figs. 1 and 3, to the rod I, and having a | set at its lower end, which enters a slot formed
~ stud or offset at one end engaging a grooved | in a boss or offset on a lever, N, which is
cam, L, on the driving-shaft 7. Said lever is | mounted to oscillate on the rock-shaft ¢, To
adapted to oscillate horizontally on a fulerum, | the lever N is pivoted at P a second lever, Q, ric
H', (see Fig. 7,) which is adjustable horizon- | extending downwardly. To the lower end of
45 tally toward and from the driving-shaft in a | the lever @ is pivoted at R a third lever, S,
slot, I, in the bed. (See Fig. 8.) The rota- | which extends downwardly and has an offset
tion of the cam L by the driving-shaft causes | roller atitslower end, entering a grooved cam,
1t to oscillate the lever J. The result of the | T, on the driving-shaft?. The second lever, 115
osclllations of sald lever depends upon the po- | Q, has a vertical groove in its back, into which
50 sition of the fulecrum H'. When said fulerum | projects a vertically -adjustable fulerum, T,
-~ 1sdirectly over the pivot connecting the lever | which is supported by a cam-groove, V, in a
J with the rod I, as shown in Figs. 7 and 8, | disk, W, mounted to rotate Ioosely on the
the oscillations of the lever J have no effect; | rock-shaft ¢. Tothe thirdlever, S, is pivoted 120
but when the fulerum is moved inwardly, so | at Y a fourth lever, Z, which projects down-
55 as to locate 1t at one side of said pivot, the os- | wardly and has an offset or roller at its lower
cillations of the lever cause therod I to recip- | end,which engages with a grooved cam, A’,on
rocate In its bearings, and thus oscillate the | the driving-shaft'¢. The fourth lever, Z, has
lever ki and cause the latter to reciprocate the | a vertical groove in its back, into which pro- 12s
- rock-shaft ¢" and the feeder ¥/, the extent of the | jects a fulerum, B, which is carried by a slide,
6o reciprocating movement depending on the ad- | (¥, adapted to move In vertical guides formed
Justment of the fulerum H'—that is to say, | in the arm of the machine and operated by a
~ said movement increases as the distance be-'| rock-shaft, D', pivoted on a stud attached to
tween the fulerum H’ and the pivot connecting | the arm of the machine, and having at its inner ‘130
the lever J to the rod I is increased, and vice |- end a disk provided with a radial slot, which |
65 tversa. | receives a stud on the slide C'. By turning
Thefulerum-pin Grisadapted to be escillated | the rock-shaft D’ by means of a handle, F’, the

| fulerum-pin G is affixed to a lever, K/, Fig. 7, :

which is adapted to oscillate on a fulerum-

80 as to impart an oscillating movement to the | fulcrum B’ 18 ralsed or lowered, as the case
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may be.
7, are oscillated, reslaectwely, by the cams T
and A’, and the seeond lever, Q, is oscillated
by its pwotal connection with the third lever,

S, When the fulerum U is below or out of |

line with the pivot P of the second lever, Q,

said lever in oscillating also oscillates the lever

N, and therefore rocks the shaft ¢ and recip-
rocates the feeder %" toward and from the op-
erator.
U is in line with the pivot I’, the oscillations
of the second lever, Q, have no effect on the
lever N, and the feeder has no movement to-
ward and_ from the operator.

The cams T and A’ are differently timed, 8o
that the movements imparted by them to the
levers S and Z are not wholly, although par-
When the fulerum B’ is in

“ line with the pivot of the fourth lever, Z, the

I

|

30

40

oscillations of said lever have no effeet on the

third lever, S; but when said fulecrum B’ is
moved out of line with said pivot the other
levers, S Q N, of the system are oscillated by

“the oscﬂlm}lons of the fourth lever, Z, and their

action on the rock-shaft ¢ is modlﬁed as will
be hereinafter described.

The movements which may be giv en to the
feeder toward and from the operator, together
with' the lateral movements caused by the
longitudinal reciprocation of the rock-shaft 7',
enable any desired series of feed movements to

‘be given to the work, causing the stitches to

be lald thereon 1n a vanety of patterns, some
of which are indicated in Figs. 13, 14, and 15.

The ‘“herring-bone stitch’? 2 (shnwn in said
Fig. 13) is produced as follows: The fulcrum
H’ is moved into line with the pivot of the le-
ver J, thus making the latter incapable of os-
clllatmw the lever E. The fulerums L'and U
are reSpectwe]y moved out of line with the

pivots G and P, and the fuleram B’ 1s moved
a short dlst-”mee above the pivot Y. When

the needle rises from the work, making the

first stiteh, the feeder 18 moved diagonally

45
50

53

backward by a combination of the rocking and
longitudinal movements of the shaftt t', causing
the Teedle in its next descent to pl‘lee an elon

cated diagonal stitch on the work. Whilethe
needle 18 down the feeder is raised and moved
dlreetly forward by arocking movement of the
shaft ¢/, and then descends while the needlie 1s
rising. 'While the needle 1s above the work
the feedel is moved diagonally forward half the
length of the stiteh, more or less, according
to. the position of the fulerum B, so that when
the needle again descends 1t for ms a back stitch
beside the one first formed, but of lesser length.

. While the needle is down the feeder is raised

60

and moved directly forward again, and drops
on the work as the needle rises. The feeder

then moves diagonally forward and moves the.

work, so that the needle in 1ts next descent

~will make another elongated stitch in a differ-

ent direction from the first. Then a shorter

back stitch is made, and so on, every back

stitch being shorter than the other stitches, the

shortness of the back stitches being due to the |

On the other hand, when the fulerum

“the stitches.

The third lever, S, and fourth lever, | neutralizing action of the lever Z on the levers

S Q N, which rock theshaft 7', said action tak-
ing place only during the backward move-
ments of the feeder. The angle at which these
stitches are formed and the distance between
them depend upon the adjustment of the ful-
crums L’ U.

The Kensington stitch (shown in Fig. 14) 1 is

70

75

produced by first placing the fulerum- block L' *
in line with the fulerum-pin G, thus prevent- -

ing the oscillations of the lever K’ from mov-

ing said fulerum-pin and the lever K, mounted

thereon and, secondly, adjusting the fulerum

H' mmy from the pivot K, connecting the le-

ver J with thesliding rod I, thus enabling said

lever to oscillate the lever I on the now fixed

fulerum-pin G, the falerums U and B remain-
Ing as last described.
forward stitches and shorter back stitches will
then be formed as before; but the longitudi-
nal movement of the 1001{ shaft and the lat-
eral movement of the feeder produced by the
oscillations of the lever E cause said stitches
to lie obliquely or diagonally parallel with each
other, as shown. ’I‘_he length of thestitchesin

this case depends upon the distance between

the fulerum H' and the pivot connecting the
lever J to the rod I, while the degree of ob-
liguity of the stitches depends upon the ad-

1 justment of the fulecrum U.

- By adjusting the fulcrum I/ as in mahmg
the herring-bone stitch and the faulecrum H’
as in m&klnﬂ* the Kensington stiteh, the pe-
culiar stitch Shownin Fig.15 may be produced.
By loosening one of the “collars between which
the lever B is confined on the rock-shaft?, so
as to allow said lever a lateral slip or lost mo_
tion on the rock-shaft, the stitch shown in Fig.
16 may be produced, the machine Dbeing ad-
justed as in forming the herring-bone Stltch

The machine may be adjusted o make vari-

ous other arrangements of stitches,such as the

taste of the operatar may di_ctate.*-
The thread in passing from the supplying-
spool to the needle is alternately held and re-

thread tightly while the shuttle is entering
and passing through the needle-loop, thuspre-
venting the shuttle from pushing the needle-
loop away and failing to enter it, the thread
being released by said devices when the needle
is above the work . .and while the latfer is be-

ing moved by the feeder, so that a very light
tension may be used, thus enabling the elon-

gated stitches to lie smoobh]y on the wor k, and

The alternating longer

30

100 -

105

110

leased by devices which grasp and hold the -

I20

preventing drawing or puckering thercof by

The dm ices which I use for this
purpose are a fixed plate, a’, attached to a
standard, b, affixed to the arm a, and having
an 011ﬁce c" Fig. 9, through which the thread
passes from the supplymg bobbin or spool, 4
plajtej d’, fitted to slide in guides on the plate
a’, and havlnfr a slof, ¢, in one end, through

130

which the thread 1)‘1886% and an arm, /7, at-
tached to the rock-shaft ¢, and havlnﬂ' a pin, -

g%, at its swinging end, entering a slot, h°, Fig.
The arm f* 1s oscillated by

7, in the plate d'.
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the rock-shaft ¢, and reciprocates the plate @,
causing 1t to alternately cover the orifice ¢ in
the fixed plate ¢’; as shown in Figs. 10 and 12,

‘and uncovers said orifice, as shown in Figs. 9

and 11. When the plate @ covers the orifice

in the plate ¢’ the thread is clamped between

the proximate surfaces of said plates, as shown
in IFig. 12, so that it is tightly held. This oc-
curs while the needle is in the work and the
shuttle 1s passing through the needle-loop.
When the plate @& is moved back, as shown in
Figs. 9and 11, thethread isreleased, and is free

- to pass through the orifice ¢® and slot ¢, this

p—
(it

20

25

30
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45

50
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60

- lartothatdescribed in Letters Patent to Wood- |

being the case while the needle is raised and

during the movement of the work by the feeder.
It will be seen, therefore, that only suf
tension 18 required to cause the thread to lie
smoothly on the surface of the work, so thata
much lighter tension may be employed than
could be if the tension were relied on to hold
the thread while the shuttle is entering and
passing through the needle-loop. The tension
employed in this instance is a plate, @, lo-
cated on the standard &°, and pressed down-
wardly thereon by a spiral spring, 7%, on a rod,
I, affixed tosaid standard,and passing through
an orifice In the plate . The thread passes

between the standard 4 and one end of the

spring %%, as shown in Figs. 1, 6, 11, and 12.

I’ represents the take-up arm, which is affixed
to a rock-shaft, m’ journaled in the arm a, and
18 oscillated by a cam, »®, on the shaft d, (see

Fig. 5,).an arm, p°, on the rock-shaft m* and a
spring, ¢o°, which presses the arm p® against the |
The take-up is moved outwardly by

cam n’.
the described devices when the thread is re-
leased, and ismoved inwardly when the thread
18 clamped, as shown in Figs. 9 and 10.

The connection between the feeder &' and the
slide or plate 7' (see Fig. 4) iseffected by means
of a pin, a', affixed to the feeder and a split

socket, b (see Fig. b,) affixedto theslides and

holding the pin. The socket b*is split longi-
tudinally, so that it can be compressed and
caused to hold the pin ¢* with sufficient press-
ure to prevent the feeder from turning loosely
1n the socket. A screw, ¢!, is passed through

the socket above the pin ¢*, and clampsthe two

divisions of the socket against the pin with the
requisite pressure. The feeder isthusallowed
to turn so as to bear squarely on the throat-
plate or bed in any of the positions of the arm
s’y but is prevented from turning loosely, so
that when it is raised above the bed it will re-
main parallel therewith, and will therefore
strike the work squarely when it descends. If
the feeder were allowed to swing loosely on its

‘pivot, it might, when raised, swing so that in

descending one of its arms would strike the
work first and slightly displace the work.
‘The described mechanism for producing the
combined longitudinal and oscillatory move-
ments of the rock-shaft¢ and feeder ' is simi-

ward and Keith, No. 316,927, dated April 28;
1885, excepting the means for operating the
lever Eto produce the Kensington stitch. In

hcient
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| said patent the lever E was engaged directly

with an adjustable fulerum-block correspond-
ing to the block I/, above described, and its
lower end was engaged with a cam-groove on
the driving-shaft.

It will be seen that by the addition of the

70

lever K, the fulerum-pin G, mounted thereon, |

and the adjustable devices for operating said
lever, to the mechanism formerly used, I enable
the feeder to operate in forming the Kensing-
ton stitch, as above described, in a manner not
before possible.

Iclaim—

1. The combination of the Stitch;for*ming-

mechanism, the feeder, the arm and rock-

shatt carrying the feeder, the adjustable mech-

anism for oscillating said rock-shaft, a lever
pivotally connected to the rock-shaft, a mov-
able fulerum for said lever, a second lever by
which said fulerum is supported, adjusta-
ble mechanism, substantially as described,
wiereby said fulecrum may be either oscillated
or held stationary, and adjustable mechan-
Ism, substantially as described, for oscillating
said lever, as set forth.

2. I'he combination of the stitch-forming

75

o

Q0O

mechanism, the feeder; the arm and rock-

shatt carrying the feeder, the adjustable mech-
anism for oscillating the rock-shaft, the lever
B, pivotally connected to the rock-shaft, the
movable fulerum G for said lever, the lever
K’, supporting said fulerum, the adjustable
fulerum L for said lever, and means, substan-

tially as described, for. oscillating said levers,

as set forth. o
3. The combination of the stitch-forming

| mechanism, the feeder, the arm and rock-

shaft carrying the feeder, the adjustable mech-

| amsm for oscillating said rock-shaft, the lever

L, pivotally connected to the rock-shaft, the
fulerum G and its operating mechanism, the
slide I, to which the lower end of said lever is
connected, the lever J, pivoted to said slide,

| the adjustable fulerum for said lever, and the

cam whereby said lever is oscillated, as set
forth. | :

4. In a sewing -machine of the class de-
seribed, having a universally-movable work-
feeder, the combination,with the needle, shut-
tle, automatic work-feeder, and a tension de-

100

105

IIO .

I[S

vice adapted to produce a constant tension on

the thread, of automatic thread holding and
releasing devices, substantially d4s described,
whereby the needle-thread is held while the
shuttle 1s entering the needle-loop, and re-
leased while the work is being moved by the

worlk-feeder, as set forth.

5. The thread grasping and re]easiﬁg device
composed of the fixed plate having an orifice

plate which alternately covers and exposes
said orifice, as set forth. | |

6. The combination of the needle, the shut-
tle, the work - feeder, an automatic thread

grasping and releasing device, and a tension

120

.125

for the needle-thread and the reciprocating

130

device, all arranged and operating substan-

tially as and for the purpose specified,
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7. The combination, with the feeder-carry- | socket against said pin, whereby the feeder 1s
ing arm or slide and the feeder loosely piv- | prevented from swinging on said slide with
oted thereto, of a frictional connection between | too much freedom, substantially as set forth.
the said arm -or slide and the pivot of the | Intestimony whereoflhave signed myname I5

¢ feeder, whereby the latter is prevented from | to thisspecification, in thepresence of twosub-
swinging with too much freedom, substan- | seribing witnesses, this 27th day of January, .

tially as set forth. | 1886. . . |
8. The combination, with the feeder-carry- ~ ERASTUS WOODWARD.
ing slide " and the feeder %', having the pin | Witnesses: o | .
10 ¢ rigid therewith, of the split socket 6 and C. F. BrROWN,

one or more set-screws for compressing said ARTHUR W. CROSSLEY.
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