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UNITED STaTEs PATENT OrpicE.

WM. 0. GROVER, OF WEST ROXBURY, MASSACHUSETTS,

IMPROVEMENT IN SEWING-MACHINES.

: Spéé‘iﬁ'ddﬁbn forming part.of Letters ratent No, 49.‘.284, dated Apyil 41_:2,‘:'1‘8'(';}4."‘ g

To all whom 'a;t,;zédy goneery < o
.Be it known' thaf I, Witrism 0. GROVER,
of West Roxbary; in the county of Norfolk and

- State of Massachusetts, have invented certain
‘hew and useful Improvements in Sewing-Ma-
chines; and I do hereby declare that the fol-.

lowing, taken _i‘n»cqnnection with the drawings,

~is a fall, clear, ang -exact description thereof,
In the drawings, Figure 1 is a side elevation
- of the machine With parts. of the platform cut.
caway. Fig, Zisaplan of thé-same, the bracket
-and:parts carried by it being removed, ~Fig.3
“is.a front elevation;with.parts.‘of the platform
-eut'away. - Fizs.'4 and 5 are front elevations,
nr detail, of thedrivin g-puiley,con necting-rod,
_ Sector-piece, and slotted arm..” Fig. Gisanele.
.. vation A ‘dheta_iwl explanatory of ‘the: také-up.
- Fig.Tis a plan of the, feeding apparatus, and .
“Figs, 8and D are front elevations of the sector-.
piece and slotted arm, showing a modification
‘of the same, which is in fact the.plan on which 8 :
'in alithe tigures excepttheeighth and ninth,’is

it'is preferred to construet the machine, "

..~ The machine is.of the shuttle variety, and
-y improvementsare applicable tomachines of.
‘that class. - They.consist in certain new appa-
-ratus for actuating the needle, . - = -

‘The 'machine shown in the dxfa’wings isan

' embodimentof thein vention ina working form, -
~apd it contains a bed-plate or platform,.aa a,
uipon which the work is supported; with a re.

Volvingshaftbeneath it, uponWwhich'is mounted

- & cam,° which acts upow-a’pin or roller in the
w.endot a bent lever; b;to:the long arm of which-
the shutble’-drivep‘i'is,conue‘cted.., The shuttle
s embraced by the driver, and is supported
- by and movesin 4 racein the usual manner.

On the end of the revolvin g shaft is a crank:

‘pin, e, and/a can, d, the former acting upon a
- -stod, ¢, and the latter against the lower sur-

face of a frame, e. Thig frame hastwo prougs;

each of which enters an ear, f, and the prougs

are free to slide and oscillafe up and down in

the holes in the ears. ‘The unattached end of
the frame is forced downward and-away from

the ears by a spiral spring. . (Clearly shownin
_the drawings.) - 'When the shaft revolves this’

frame receives motion in four directions, and

imparts these motions to the roughened feed-
- ing-surface Z, which is attached to the upper:
side'of the frame; (See Fig. 3.y This surface :
“causes the cloth to advance in the usual ‘man:

ner. . Upon the table is secured a bracket-or

arim, g, sapporting in'its forvard end +in proper-

guides, a needle- stock, %, and an ordinary

-on

| if the slot were straight oro 7 :
-thus ' m ‘kingjthe,,machinev, more efficient; but

’presSexj—foot:,»wiﬂl its usuat -‘acces‘éorie's,_ This.

bracket supports-also a ‘bobbin for.the upper

-thread, ag at ¢, and a tension apparatus, asat

k, whichi may beof any ordinaryor propericoii:
struetion; ‘or, in place of ‘a tension apparatus.
the thread,it may- be placed apon: the bob.:
bin, . o : o '
- 8o far there'is nothing new in the constrag:
‘tion of the'machine;: e
o Albngrock-sb‘::zft,::l,‘ extends from the front’
Lo tite rear of the mag¢hine, and is to be.sn p--.
ported in any proper bearings on the bracket
and itsrearward projection;m. N earthe frorit
eud of: this shaft an arm, v, is attached, and .
this arm hasaslot in it, ‘Wwhich embracesa pin, -
Ly projecting  rearward- from the needlé-stock.
(See Kigs. 1 and 6.). Upon the rear end of this .
rock-shaftis keéyed or otherwise secured an-
otber arur, m, which T calla “slotted” arm, the -
slot in.it being curved substantially as shown;
inthe drawings." This slot, inthe form sliowi"

curved in Oqur that the motions of ‘the needle;

‘may be;slowerat certain periods of ‘the Stroke .

‘and faster at others than would be the case.

f'some other curve,

the slot may be straight, and its precise eurvi..

...............

‘ture is not material when the pin 0% hereinafter
described, moves both downwardand ‘apward,
LA ro‘ekin_g,sector,'_io,-i‘s' 111.\'0te(1»u’pon__'the;ptﬁb,:
Jjeetion n at 0!, A pin, 0% projects rearward:
from this sector and is embraced:by oneend.of
a.connecting-rod, p, wliose other eud surrounds
a-erank-pin upon the main shaft. ‘From the:
frout side. of the sector:projects:. al':]bﬁhep'-p'ih-,_
0% and this pin enters and works in the slot of
the armm.  Now, the pinso? and o%in the form.
of ‘the. machine shown jn all the figures except
the eighth and ninth bear such:relation toeach
other and to: the’ location of’ the imain .shaft.’
that a revolution of the latter.canses the pin:
0°.to move downward till it: reaches a: oint
vertically below the cen ter o', (see Fig.5;)and:
‘then upward till it reaches the position.shown:

in Fig. 4. Here the pin:stops and reverses its’

_motion, ‘descending again. to ‘the  position '

shown in Fig. 5, andthen rising-again to-the
bosition shown'in Figs. 1 and 3, - The slotted
-arm, ‘the. rock-shafs, thc .arm: U, the needle- "
stock, and ‘the needle, all.being in cohneectioi -
‘with this: pin, partake of these motions, and

‘the needle will descend. to. its mtmost limits,

rise a little: to-spread-a loop, then desceird 4.
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little while partof tlie shuttleis passing through
the loop, and then rise again to its hlghest
limits, and this second or partial descent and
--eonsequent rise ocenpy the time daring which
the needle usnally stands still or at rest after
“having -opened a loop below the cloth iu ordi-
nary shattle-machines, and this partial descent
and rise effect the same purpose as the rest of
the needle. Precisely the same motions may,
however, be imparted to the neeille by a modi-
fication of the position of the pins and ot the
shiape of the slot in the slotted arm, all other
parts of the maehine remaining the same. Ia
this modlhmnon, which is the preferred plan,
the pins are arranged relatively to each other
substantially as shown in Figs. 8and 9, and
theconnecting-rod oscillates the pin of upward
and downward much as in the previously-de-
scribed arrangement.
is so arranged in relation to the oscillations.of
the sector that it moves downward and teward
the shaft [ till it reaches a point vertically be-
low the pin o', or nearly so, and then retreats
and rises on the same side of a.vertical line
drawn through the center of pin o’. The pin
“o*doesnot passthat vertical line, asin the first-
described arrangement; but in order to effect
a slight rise of the needle.after it bas reached
its lowest point and. a corresponding and im-
-mediately succeedlug descent theslot iscurved
downward, as from 2 to y in Figs. § and 9, and
this part of the slot is so Lurved that a.s the
pin o® descends and moves toward the shaft [
‘it lifts the slotted arm, and. consequently the
needle. When the pin 0° is at the end of the
slot (see Fig. 9) the ncedle has been- slightly
elevated from its lowest position, and as that
same pio oscillates backward away from the
shaf  its first action.is-to depress theé needle
again to its lowest position.- When the pin
thus moving reaches the position shown in

Fig. 8§ the needle is again at its lowest point.

of depression, and as the pin o° moves further
away trom tbe shaft [ it lifts the ueedle until
‘the pin ceases to osciliate. in that direotion,
the needle at that moment Deing at its great-
est elevation.”

Various degrees in the curvature of the slot
will alter the motions of the needle'in degree,
and to sach extent the curvature is not of great
importance; but it is essential that tlie slot in
this modification of the machine, Figs, 8and 9,
should be 5o curved that the pin 0, while oscll-
lating toward the sbaft I, shall ﬁrsh depress
the needle to its extreme lumt and then lift it
again slightly.

:l‘he motions of the slotted arm, rock-shaft,
and needle are substantially the same in both

"modifications.
slight rise of the ncedle depends upon the fact
that the pia 0® oscillates on each side of a ver-
tical line draw through. the ceuter of the pin
or shaft o/. In the latter this same slight rise
is consequent upon the before-described curve
of the slot in the slofted arm.

Just in rear of the arm I’ alever, p?, is pdSde
through a hole or orifice in-a supporting

The pin ¢® in this case
p

JIu the one first described the

piece, g. One end of this lever embraces a.
pin, r; upon the arm ¥, and the other end has
an eye in it, as at s. The lever is free to rock
and slide in its supporting-piecé, and the arm -
I, when in motion, causes the eye 8 to descend
as the needle- stock ascends, and vice versa.
The upper thread passes from the bobbin
through,the tension apparatus, thence through’
the eye s in the vibrating lever p? therce
through an eye, as at ¢, in the top of the nee-
dle- QtO(,k thence between the two plates of a
friction appamtus, as at v, then throagh an
eye in the bracket, asat w, and finally through
the eye of the needle. When the stock as-.
cends it lifts thread upward from the cloth
twice as fast as the stock rises, owing to the
fact that the thread leads in a bight through
the eye in the stock, and as the stock thus rises
the eye s descends and pulls thread through
the eye in the. stock as fast as the eye s de-
scends and to the extent of its descent. These
actions on the thread are reversed as the nee-
dle and stock descend, and it follows that the
eye in the stock and the eye in the lever, by
their joint aetion, control an amount of slack
thread equal in length to twice the rise of the
needle-eye above the cloth added to the range
of motion of the eye in the lever p? By thus
controlling .a large amotint .of slack thread in
proportlou to-the extent of motion of the nee-
dle a comparatively-large shuttle ¢an be used
in conneetion with a needle having a compara-
tively-small range of motion, and the machine
is therefore more efficient in its action.

The friction apparatus v consists of two
small disks, pierced at their centers and sup-
ported upon a screw or pin. The disks are
forced toward each other by a spiral spring,
and the thread passes and is nipped between
ther. Thignip on the thread is a very slight -
one, merely ‘sufficient to prevent the slack
thm,ad dropping below thie needle-point_as the
latter descends. When the eye of the needle

‘passes bLelow the cloth the slack thread is

pulled downivard through this friction appara-
tus, and when the stock rises and the eye s de-
gcends to take up slack the thread rendeérs
easily through the friction- disks.

I elaim ag,of my own invention—

1. The combination, substantially as de-
scribed, of a slotted arm attached to a rock-
shaft, a vibrating sector provided with pins,
and a connecting-rod, acting in combination,
substantially as set forth, to move a sewing-
machine needle, substantially in the manner
described.

2. The arrangement of these devxces, as de-
seribed, at .the rear end of a bracket, in con-
nection with the arrangement of a rock shaft
extending along the bracket and carrying an
arm that actuates the needle-stock, in the man-

-ner specified.

In testimony whereof I bave hereunto sub-
seribed my name.
" In presenece of—
JAMES C. WADE,
James H. BROWN.

W. O, GROVER.




