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UNITED STATES PATENT OFFICE.

JNO. H. DOOLITTLE, OF WATERBURY,

CONNECTICUT, ASSIGNOR TO AMERICAN

HOSIERY CO.

KNITTING-MACHINE.

LT —

Specification of Letters Patent No. 13,693, dated October 16, 1855.

o all whom it may concern:

Be 1t known that I, Jorux H. DooviTTLE,
of the city of W’aterburv, in the county of
New Haven and State of Connecticut, have
invented a new and useful Improvement on
Rufus Ellis’ Knitting-Machine; and I do
hereby declare that the following is a full,
clear, and exact description of the constric-

tion, character, and operation of the same,

reference bemﬂ had to the accompanying
drawings, which make a part of this speci-
ﬁeetlon 1n which—

Figure 1, is a perspective view of the ma-
Fig. 2, 1s a ver-
tical section of the same, cut through from

front to rear, at right angles to Fig. 1. Ifig.

3, 1s a plan of a section cut horizontally
from front to rear, near the bottom. Ig. 4,
iz a plan of the under side of the grooved
cam F, g, 1.

My lmprovement consists in the method of
eperatmg the feed motion, so as to hold the

needles perfectly steady, or rigid, while
forming the stitch, and 1n the method of re-

versing “the feed by the action of the spring
levers, operated by the inclined planes at-
tached to the needle holders, which spring
levers change the use of the two cam-

grooves, so as to feed, alternately, 1n oppo--

site directions:—And in the method of at-

taching the series of needles to the needle

bar Gr so as to be readily adjustable to the
number of needles desired, and tightening
or straining them there, and in the method
of worlﬂno' the apparatus for counting the
courses, and for throwing the machine out of
gear, when the heel 1s long enough; (as the
improvement applies more p‘lI‘thIll‘LI‘ly to
the knitting of the heels of stockings,) and
in the use of the spring yarn gmde to pre-
vent breaking the yarn when knots or in-
equalities occur.

I make the frame, cams on the driving
shaft, levers, rock- shefts, and all other parts,
(except those claimed as improvements,)
substantially, as described in the patent 1s-
sued to Rufus Ellis of ) Northampton 1n the
State of Massachusetts, on the 17th day of
June 1851, No. 8163, and as represented 1in
Fig. 1.

]g;eonstruet the feed motion with a bar, A,
Figs. 1, 2, and 3, having projecting teeth on
the front end, which fit into the spaces be-
tween the. needles, as represented in section,

at ¢, Fig. 3. This bar, A, slides backward

and forward, horizontally, in a guide in the
bar, b, Figs. 1 2, and 3, as shown in section
in I 10" 2, 1n which direction it is moved by
the lower end of the back lever, B, Figs. 2
and 3. This lever, B, 1s worked b the cam,
C, Figs. 1 and 2, and is supported by the ful-
crum, D, and held up to the cam by the
%plml spring, I, Ifigs. 1, and 2, and its lower
end works in a Slot ¢, If1g. 3, 1n the block, d,
Figs. 2, and 3. While the upper end of the
lever B, rests on the circular part of the
cam, C (as 1ndicated in Fig. 1,) the teeth,
¢, on the front end of the bar A, will be
pressed into the spaces between ‘the needles,
as represented 1n Fig. 3, so as to hold the
needles, perfectly rigid, against the front
plate, H Figs. 1, 2, and 3, but when the up-

per end Tests on the plane part of the cam,

C, as seen in Fig. 2, the bar, A, will be
drawn back so as to be entlrely dleenﬂ'efred
from the needles, as shown in Fig. 2. The
front end of this bar, A, also, receives a
lateral motion by means of the bar b, which
15 attached by a joint screw, e, Tlgs 2, and
3. to the small bar, f, Figs. 1, 2, and 3. ThlS
small bar, /, receives a 1011g1tud1nal reC1pro-
cating motion, from right to left, and vice
versa, by means of the double pre]eetmg
pin, ¢, Werkmg in the cam groove, A, Figs,
1, and 3, or ¢, Fig. 4, as the needles are be-
1110' fed to the right or left; and the bar, b,
is allowed to move freely with the bar, f,
by means of a slot 1n each end, one of which
slots 1s shown at 7, Fig. 1, (the other is con-
cealed, as at 4, Fig. 3.)

To reverse the feed motion, I use an 1in-
clined plane attached to the needle tight-
eners, at each end, as shown at %, and /, F1g.
3, (and 1ndicate at k£, Fig. 1,) so that when
the needle bar, (3, 1s passing in the direc-
tion indicated by the dart in Fig. 3, the in-
clined plane, %, will pass under the end of
the spring bar, m, Ifigs. 3, and 2, and raise
1t to the p051t1011 shown 1n I‘1g 2, which
will raise the right hand end of the small
bar, f, and thereby depress the other end,
and force the projecting pin, ¢, into the
cam groove, h, as shown in Fig. 1, and
when the projecting pin, g, comes to the
straight part of the cam groove, A, 1t will
draw the front end of the bar, A, to the
left the distance of one needle ; this will take
place at the time the lever, B, Fig. 2, has
drawn the lever, A, back to the position
shown in Fig. 2, when its teeth are entirely
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part of the cam groove, A, 1t will move the
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disengaged from the needles; and the lever, |

B, will immediately force forward the bar,
X so that i1ts teeth, @, will take hold of the
needles, as shown in ]_"10‘ 3, so that, as the
pin, ¢, approaches the curved

needle bar the distance of cne needle to the
right, (or in the direction opposite to that

indicated by the dart,) ready to knit the

next stitch, and when the needle bar, (5, has
passed so far to the right as to bring the in-
clined plane, /, under the end of the Spring
bar, n, that bar will raise the left hand end
of the small | bar, f, and force the projecting
pin, ¢, into the cam groove, 7, I'1g. 4, which
(being of a different shape, as
shown,) will give the longitudinal motions
te the bar, f, at the opposite times of the cam

grcove, A, (as regards the backward and for-

ward motion of the bar, A,) and so feed the

needle bar 1n the opposite direction, so that

no time 1s lost in reversing the feed, the
cams A, and 2, being so arranged that the
change of the bfw f.} from omne cam to the
other is always made so as to let the pin g,
pass reachly “into its place in either cam.

These cams for feeding, and reversing, are
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revolved by means of the bevel wheels, W,

worked by the driving shaft, as shown 1n
Fig. 1.

T male the yarn guide, o, Figs. 1, and 2,

with a spring, as seen in Fig. 2 to allow
kncts, or other inequalities, to pass through
without breaking the yarn.

I attach the ends of the series of needleé

to two studs, or upright pieces, on the needle
bar, &, as seen at H and I, Figs. 1 and 2.
This needle bar, G, slides in a dove-tail
oroove, as shown in section in Tig. 2. I at-
tach.the upright, I, immovably to the needle
bar, G, and qtt*‘tch the piece, p, to 1t by
means of a joint pin, as seen near p, in Ifig.

1. In the right hand edge of this piece, p,

I have two 1001)% or eyes, (one of which is
seen at g, Fig. 3,) through which 1 pass a

~joint pin, which also passes through sockets
- on the side of the mneedle, so as £0 connect

neecles with the upright. I attach the up-
right, H, to the needle bar, (x, by means of
a bmdmn SCrew, as seen 1n Flgs 1, and 3,
so as to e movable at pleasure, and have

a slot in the top, into which I pass the piece,

ke, Fig. 1, so that 1t will be seen 1n the slot
and 1*'ece¢=s as seen at », Fig. 1. In the left
hancd edﬂ'e of this piece, £, T also have two

- loops, or eyes, which serve "to hold the joint
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pin which qttqche% the needles to the piece,

as seenn at s, Fig. 1. By this means I am
able to attach any desired number of nee-
dles, and tighten them, with the greatest
ease and e‘{pedltlon, and to increase, Or
lessen, thelr number, as’may at any time be
required, as for narrowlng or w1denmcr

I work the apparatus TFor countmo the -

number of courses that are to be kmt (as

2 band on the pulley, S,

13,693

for the heel of a stocking,) by the means of
two cams L, and M,
of the cams which give the feed motlon,)
working on the horizontal sliding bar, N,
Fig. 1.” When the small feeding bar, f:. 1S
msed so as to be worked by the oroove 1n
the upper cam, F, the rod, O, will raise the
bar, N, so that the cam, L will take hold
of the catch part, ¢, and draw it to the left,
nearly against the cam shaft, which will

| cause the upright, P, (at the right hand

end,) to force forward the dog, or hand, u,
and revolve the count wheel one notch, and
when the left hand end of the feed bar, 1,
15 depressed, (to the position for the pin, ¢,
to work in the lower oroove, f,) the Teft
hand end of the bar, \T, will be depressed
so as to be acted on by the cam, M, which
will force 1t back to the position shown in
IFig. 1, and thus draw back the dog, or hand,
1%, one notch 50 that the count wheel will be
revolved one notch for every two courses

knit across the heel. When it 1s determined

how many courses are to be knit across, (as
for a heel,) T count off half that number of

holes, on the count. wheel, from the end of

the block, v, and there insert a pin, as w,
so that when the count wheel 1s revolved
suiliciently to bring the pin, w, against the

end of the block, », 1t will force back the

end of the bar, Q 50 as to release its catch,
When a spring, (as z, I'ig. 1,) will force the
bar, Q, 10ng1tud1na11y to the right. This
bar, Q, at the left hand end, is connected
with the clutch lever, R, R, which throws
the pulley, S, out of gear and stops the ma-
chine; thus when the number of courses is
finished the knitting will stop. The longi-
tudinal motion of the bar, N, also gives a
longitudinal motion to the rock shaf‘r 1,
(which works the yarn guide, o,) throuo*h
the medium of the connecting lever, U, :
as to cause the yarn guide to brmﬂ' the yarn
across the needle in the deswed direction,
whichever way the feed motion is workmg

Having made and arranged the several parts

of the machine, as before described, I at-
tach the needles to the needle bar, (G, In a
plane, (or straight line,) and put on the
stitches, (or take them from the other ma-

chine, [Elig’] and use so many of the nee-

dles as are necessary for the heel,) as seen
at N, Figs. 1, and 3, and the yarn on the
yarn crmde 0. T then apply the power, by

(or use the crank
pin, Y, on the ply Wheel Z, by hand,) and

revolve the driving shaft in the direction in-

dicated by the dart on the pulley, S, When

the machme will operate, substantlally

set - forth in Rufus Ellis’ patent,

(before

named,) except that the feed motion will be
oiven by the combined operation of the back
Tever, B. worked by the cam, C, and the
's.mall horizontal bar, f, worked by the cam
~groove, A, or ¢, both acting on the bar A, at

(on the upright shaft

70

70

80

80

90

9o

100

105

110

115

120

125




10

15

20

28

30

13,693

right angles to each other, as before de-
scribed, and the inclined planes, /, and £,
and the spring bars, m, and #n, with the bar,
f, and cam grooves, A, and ¢, will reverse

the feed, as before descrlbed md by the re-

volving ‘of the shaft, the cqms L and M,
will work the apparatus for countmg, and
throwing the machine out of gear, and also
reversing the yarn guide, o, as " described.

The feed motlon before described, 1s
equally applicable for knitting 1n continu-
ous circles, (as the leg, or foot of a stock-
1ng, ) when all the other parts of Ellis’ ma-
chine are used, and the method of reversing,
and Countmg, are equally applicable, when
needed, (as in knitting heels,) when all
other p‘lI‘tS of Kllis’ p*"ttent are used, so that
in making new machines, otherwise accord-
1ng to Elis’ patent, elther or all three, of
these 1improvements may be made in them to
oreat advantage.

The achantaﬂes of my improvement, ap-
ply pmnupﬂly to the knitting of the heels
of stockings, and consist 1n the manner of
feeding, by ‘which the needle is held per-
fectly rigid while the stitch 1s being made,
and 1n the very ready, and easy, method of
reversing the feed motion, and in the very
convenient method of attfwhmcr the needles,
of any desired number, to the mneedle bar
and, 1n the stmplicity, and certainty, of the
count apparatus, by which the machine is
thrown out of gear, at the exact time de-

sired, and in the use of the spring yarn
guide to prevent breaking the yarn.

What I claim as my mventlon, and de-
sire to secure by Letters Patent, is

1. The method of producing the feed mo-
tion by means of a feed bar with teeth
formed upon 1t of proper shape to engage
with, and move, or feed, the series of nee-
dles, substantially as herein described.

9. T claim the method of reversing the
feed motions, by means of the inclined
planes, £, and l, spring bars, m, and =,
swinging bar, p, and the cam grooves, £,
and ¢, when constructed, arranged, connect-
ed, and made to operate, In the 1 manner, sub-
stwntm]]y, as herein described.

3. 1 claim attaching the blocks, or inclined
planes, /, and m, to the needles in such a
manner that they will always operate at the
end of the course without reference to the
number of needles used, substantially as
herein described.

4. I claim the method of working the
counting apparatus in combination with the
method of thr owlng the muchine out of gear,
when the parts are ‘u‘ranged connected, and
made to operate, substantially, as herein de-
scribed.

JOHN H. DOOLITTLE.

Witnesses:
AUGUSTUS SMI’I‘I—I
R. I'11Z2GERALD.
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