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To all whom it ey concern :

. Be it known that I, THOMAS ORANE, of Fort
Atkinson, in the county of Jefferson and State
of Wiscousin, liave inventsd certain new and
useful Lmprovements in Kuitting Machinery ;
and I do Liereby declare that the following is
a full, cleary and exact description thereof, 1ef
erence being had to the accompanying draw-
ings, makiung .a part of this specification, in
" which—-

Figure 1is a plan view of the improved knit-

" ting-machine arranged with four needles to

show the operation thereof. Itig. 2 is a bot-

tom view of the oscilliting cam, 1ts slide, and
“wibrating-arm or handle. Fig.5isa perspee-
tive view of the spool around whieh the yarn
iz wound. -Fig. 4 is a view of the hooked de-
vice for setting up the work. Tig.bisalongi-
‘- tudinal section, taken in a vertical plane
" ‘through fthe machine complete.  Fig. 6 iz a
detached view of the cams and needles,

- Similar letters of reference indicate corre-
spouding parts in the several figures.

In knitting - machines as heretofors con-
structed it has been customary, when it was
desired to throw a portion of tue needies ous
of aetion, to remove the stitches from such
needles, and then either remove these needles
frotn the machine or pressthem so farinto the
grooves ‘in which they were sapported that
their-shanks or heels could not be acted upon
by the cams; thus these needles remained tein-
porarily inactive, and when they were again
brought-into action stitehes had to be placed
_upon: them.

~There were mauny Ob_]ELfJIOIJS to that method

of operation, and to remedy this defect, among |

others, I made-this invention, one part of
which consists in providing the machine with
an unobstructed space between the cams and
the worlk-support, or the rib.or flange which
limits the movement of the shauk of the nee-
dles ag they are being moved upward or for-
ward, into which space the shanks of the ree-

dles .can be moved without taking off their-

reapective stitclies, the resuit being that whils
in:this position the cams pass the needles with-

out actuating thewn; and, furtlier, in using in-

‘be fed up as the work progresses.

connection with such nnobstracted spaee, os-
ciﬂaatlu , vibrating, or pivoted cams, by means
‘"hmn such needles as have been sempora-
:!y withdrawn froia au:lom are, when again
brought into action, causded to DLxlbuﬁ & patl,

“when first engaged by the camns, which is dif-
ferent from the path which such needles wonld

bave pursued if the machine had been con-
structed with eams which were rigidly at
tached to the cam-carrier.

The invention also provides for the use of an
adjustable jack-frame, which will admit of
kn itfing as tigbt or as loose as may ke desired,
and also for the use of an adjustable wurk-

holder, which-is attached to- the same adjust-
ing device used for moving the Jjacks, as will
be hereinafter deseried. The invention also
provides a novel device for setting ap the
work ab the commencewend of the operation
of kuitting. 'The invention also provides for
the use of & spool for holding the yarn, and
allowing it to be fed up as the WOIk progresses.
The invention also provides for the use of a
spocl for holding the yarn, and allowing it.to
The inven-
tion qLso provides for taking ap the slagk yarn
as the yarun-carrier moves toward the center
of the work by means of a tension-spring or
other suitable device apphed to and moved
with the said yaru-carrier, and acting contin-
aonsly upon the yarn, so as to keep it under
proper tension to insure good work, as will be
hereinafter described.

To enable others skilled in the art to under-
stand my invention, I will how proceed to de-
seribe its construction and eperationy

In the accompanying drawings, A .repre-
sents the frame of the mcu,hme, which is pro-
vided with clamping "serews and jaws, by
means of which the machine ¢an be secured
fast to the edge of a table, A/, or other estab-
lished object. B represents the needle-bed,
whichis eonstructed with parailel grooves run-
ning transversely across its face, for the pur-
pose of receiving and guiding tho needles a a,
only four of which are shown. These needles
may be constructed like the ordinary knitting-
needles hitherio used for mdchine-knitting
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with pivoted latches for casting off, and with
right-apgnlar shanks or beels a’, as shown in
Figs. 1 and 5. These needles a pass under 2
longitudinal way, C, to which is attached the
slide €/ carrying the yarn-distributer and ten-
gion device, a8 will be hereinafter described.
The needles a also pass between the jacks b b,
over the work-holding plate D, and beneath
an inelined blade or latchi-opener, E. (Shown
in Fig. 1.) »
. The slide ! is consiructed so a8 to embrace
and be held in place upon the way C, and to
the frout portion of this slide an arm, C?, pro-
jects outward and extends over the jacks, the
“work-holding plate, and also over the lateh-
opener, as showu in Fig. 5. Between the lateh-
opener B and the jacks b b a iobe, ¢, projects
- from the arm C? and extends nearly down to
the plate D, leaving safficient space beneath
its lower end to allow the needler to play
. freely. This tabe is designed for distribnting
the yarn upoi the needles during its passage
baek and forth over them, so that the hooks
..on the needles will, with certainty, take the
yard thus laid apon them. )
The yarn is taken from a spool, F, (shown
in Figs. 3 and 5, and which will be herein-
. after described,) and passed upward through
a hole, d, made through the arm C?, ihence
down through the distributing-tube ¢ fo the
work. Between:the tube ¢ and the eye d the
yarn is held uuder tension by a spriug, G,
(skown in Fig. §,) one. cud of which is se-
cured fast to the arm C% and the other end is
bent over and provided with an eye or hook,
G, throngh which the yarn passes, as showa.
This take-up spring G will keep the loop of
yarn between the distributer and the eye d
under constant teusion, and it will take up
the slack as the yarn - carrier moves toward
the center of the work from either gide of the
machine. ' s
The needles are moved toward and from
the work by means of what I shall denomi-
nate an oscillating cam, or cams, which I havs
‘ghown in Figs. 2 and 5. This cam-plate is
. constructed with oblique grooves in its bot-
tom side; terminating in flaring recesses. The
_ grooves ¢ ¢ are designed for receiving in thom
the right-angular shanks or heels a' of the
needles, so that at eyery stroke of the cam-
plate upon its needle-bed B the peedles will
be moved forward, recetve the yarn, and then
. caused to retreat and cast oft the Joops. .
Strictly speaking, there is bat oue slot in
the grooved side of the cam - plate, which is
eonstructed in the form of au obtuse angle,
the angle being at or nearly at the point of
oscillation of said plate, as I have shown in
Fig. 2. . ‘ : ~
- Although what I call & cam - plate is made
in one piece, yet the grooves or slots £ ¢’ pric-
* tically divide this plate into three parts—that
is, a trianguiar part or cam, H, with two
_-cams or wings, ! H?, arranged upon opposite
- gides of the cam H; and, as these three cams
perform differext functions and operate differ-

ently upon the needles at different times, it

will facilitate describing the macbine to refer

to.them as separate parts. - Thus the part H,
which serves to thrust the needles forward or
upward to receive the, yarn, always moves
them (the needles) to substantially the same
point relative to the yarn carrier or guide and
the work support, whereas the wings H! H?,
in consequence of their Leing movable, oper-
ate differently apon ile needles, whi¢ch have
been temporarily thrown out of action, from
what these cams or wings would operate upon
the same needles if they (the cams) were rig-
idly attached to their carrier, as will be here-
inafter fally explained. ' .
This plate is pivoted by a stud, f, to a slid--
ing plate or cam-carrier, I, which is guided
and held in proper position by its rear edge
working in a longitudinal groove in the needle-
bed, as shown in Fig. 5. Between the cam-
plate and the carrying-plate I, and secured
rigidly to the former, is an arm, J, to the outer
eud of which a handle, J/, is applied. 'The
arm J passes out through an oblong slot wade
throngh the back of the plate I, the length of
which slot will limit the extent of vibration
of this arm, but allow the cam-plate to be
properly adjusted at every stroke of this plate.
The front-edge of the carrying - plate-I has
a short tongue, k, upon it, which is arranged
between the embracing portions of the slide
¢, as shown in Fig. 1, so as to move this slide

-and its attachments longitudinally over the

needles when the plate 1is similarly moved.
The front edge of the cam-plate .is gloped in
two directions from the middle of thelength
of thig plate, as shown at A’ k* in Fig. 2, so
that when the heels a! of the needles are
moved forward out, of range of the recesses
leading to the slots ¢ ¢/, the needles will all be
pressed forward out of operation. S
The operation of these cams in koitting a
flat net of uniform width, using all of the vee-
dles, is substantislly as follows: When the
cam-plate is moved in the direction indicated
by the arrow in Fig. 6, the side A* of cam H
engages with the right-angular shanks.a’ of
the needles and forces them (the needles) for-
ward or ap to receive the yarn, and after the .
pointh* of this cam passes the shanks, thecam
H? engages with the shanks and draws downp
the needles to form new stitches, the shauks
of the needles being.left in the position
showt at a a a a, Fig. 1,'the-loops or atitches
being retained on the hooks of the needles,
and the shaiks being left on line y. Fig. 6.
In moving the cam-plate in an opposite direc-
tion the needles are actuated in substautially
the same manuner by the side % of cam H and
the cam HY, ’ _
In knitting-machines hitherto constructed
it is usual to draw the heels of the needles/
back of or below the cams, and cast off the
loops wheu it is desired to éease working an
number of theni; but by wy improved arrange-
ment, when it is desired to cease working a
certain number of the needles, the shanks




thereof are pushed above or forward of the
_eam-plate, leaving the work apon the needjes,
and when it is desired to bring these needles
" into operation again they are drawn back far
enough for the cams to pake them, but nes far
enough to cast off the loops. Tn Wig. 6 Thave
Nlustraded this difference in opevation be-
tween my machine and ghose herstofore used,

‘Tt will, of conrse, be thderstoed that when a
portion of the needies are moved above or for-

ward of the cams, as 2 %, the latches have
heen opsuned, ind the loops aré held upen the

central portion of each needle. Wheun it is

desired t0 bring any of theseidle needles again.

into service they are pressed back toward their
original working position, say, to the line @
at 2, Fig. 8. When, now, the cams engage
with “the needles; the first effect is to move
the needles forward or npward to receive the
yarn, and the second effevt is to move the noe-
~dles backward or downward below the work-
support to form @ new stiteh. Ib is apparend
tiat if, when the cams left theneedleson line g,
Fig. 6, these cams were rigidly attached to the
cam-carrier I, each needie whick Lad been cut
~ of action would be necessarily moved dowi-
ward or backward uantil is shank or heel
reached this line y, Fig. 6, and, having its
lateh closed, would cast off its loop, and there-

by droppiug & stiteh gn the parts 2 and 4 of

eams HI H? would always be upon the sang
line. Bat in my machine, from the fact that
camns I B dre movable, wnd the parts 2 and
4 are upon different Hnes in different trav-
erses of the cam-carrier I, the beels o’ may re-
enter the grooves e ¢/, and be acted upon by
cam H, even if they are not moved back lo
the line g, on which they ave laft in the ordi-
nary plaint working of the machine.

The jacks b ars applied to & longitudinal
work-holding plate, 1, whieh is connected to
the frame A by means of slats and pins, or
otherwise, so that ihis plate, together with
the jacks, can be adjusted foward and from
the forward edge of the nesdle-bed B. For
the purpose of making this adjustment the
plate D is suitably aitached to the shafs XK
beneath the needle-bed, which shaft has an
eccentyic movement imparted to it by turning
the crank-handle K’  The work is held by
the spars which are on the edge of the plate
D in front of the jacks, as shown in Kig. L.
These spurs prevent the work from rising
when the needies are moved forward to re-
ceive the yarn. The latch-opener I is a nar-
row strip of inetal secured fast at both both
ends, and provided with an adjusting-serew
at one end, by which it can be tightened and
kept tight. This strip B is inclined toward
- the jacks, and elevated abeve the plate 3, 80
as to allow the needles to pass below it.  As

the hooked ends of the needles pass under the
edge of the sirip B it will cateh under the free
ends of the latches on the needles and thyow
these latches back, so as to allow the yarn to
De laid upon the needles in a position to-bs
caught Ly their hooks.

Upen. the upper side, and at or near one’
end of the cam-carrying plate 1, is.a. ratchet-
conneeting wheel L, pivoted so that it will not
accidentally iurn backward, and, applied to
this wheel is a pointer, #,-and also a spring-
pawl, p. (Shewn in Fig. 1.) The pawlis sait:
ably attached to the vibrating arm.J, on-which
ig the handle J!, by which the machine is.
operated. Thus it will be seen that at every

| vibration of the bandle J' the wheel L wiil be

moved a certain distance about ity axis, which
will he indicated by the hand a pointing at
eertain marks upou the wireel, By means of
this wheel the number of vibrations of the .
cam-plate, and consequently the number of!
strokes of this plate across the needle-bed, will
be .registered. The yarn is wound upon a
Banged spool, ¥, which is supported apon a
table or other flat sarface by weans of short
legs, as shown in Figs. 3 and 5. The yarn is
passed from the cirenmference of the drum,
upen whieh i is wound, upward and down
tirough the tube 4, and. through the- center
of the spool to and around a stad, j; thence
baneath the bottom fange of the spool to the
yarn-carrier, as shown in Tig. 5, where it is
acted upon by the tension-spring &, asabove
described. -

Y¥or the purpese of setting the work upon
the needles ab the commencement of the oper.

ation of kuitting, L employ the setting-up de..

vies represented in Figs. 4 and 3, whicl, con-

sists of o fiat plate terminating at its lower

in & hook or eye for receiving the hook,

lel is attached to the weight W. Theup-

per edge of the plate 3 is straight, and from.
this edge project a number of hooks, ¢ ¢, which-
are arranged ab suitable distances apart with

reference to the distance apart of: the needles.
@ 'The bent ends of these hooks are arranged:
in the direction of the length of the plate to
which the hooks are secured, and said. ends:
are so beut as to allow the needles fo:pass

through them when arranged in proper: posi-

tion i front of the jacks.

My setting-up device oceupies less  space
betwoen the jack and work-holder than others
known {o me, becanse the hools turn parallel
with the piate, and are not liable to cateh on
ths work-holder, and seldom, if ever, fail to
takeo all the loops; whercas. the devices here-
tofore used are liable o catel aud cast off
loops, especially with an inexperienced hand
and, besides thig, the humber of hooks reguired -
is greater than in my setting-up device.

The operation -is_ as- follows: The yarn is-
waound wpon the spool T as evenly as possible,
bnt nes too tight. The end of the yarn is
passed through the center of the spool and.
carried off to the yarn-carrier, to which it is
applied, as clearly shown in Fig. 5. The op:
erstor seats himself near the wmachine, whield
should be clamped to a table, as describedand .
shown, with his left side to the table and at-
the left end of the machine, The cam-carriage-
is now moved to the right-hand end of the ma-
ching, and the end of the yarn passed through

Tt
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the yarn-carrier and drawn down below the
work-holding plate D through this plate. The
hooked setting-up device is held in the left
hand and itas hooks passed up in front of the
Jaeks, the tops of the hooks being even with
the tops of the Jacks, and resting against them
Ko that the needlés can pass through them.
‘With the right hand the cam-carriage is moved
across the needle-bed to the left-hand side of
the machine, thas causing the needles to move
up, take the yarn, and refurn to their f6rmer
positions, The set-np device is then drawn
down so that the hooks will be beneath the
plate D and held by the weight W, which will
hold the work down, ,

Having deseribed my in vention, whatIeiaim
a8 new, and desire to secure by Letters Pat-
ent, ig— ; ‘

1. Mechanism, substantially as described,
for allowing the cam-plate by which the nee.
dles are moved to have an oscillating motion,
substantially as deseribed. .

2. Mechanism, substantially as described,
Tor the adjustment of the neeiles in frong of
the cam-plate H, when it is desired to throw
some or all of the needles out of action, sub-
stantially as deseribed.. S

3.-In & knitting-machine, the combination,
with a grooved needle-support and a cam-car-
rier, having an uncbstracted space betweon
the actuating cams and the work-sapport, of

a triangular cam snd 'two movable eapms ar-
ranged one upon each side of the triangular
cam, whereby the needles which have been .
outof action and retain their loops may be
again brought into action without casting off
their loop, substantially as set forth. - ;

4. The attachment of the arm J or: its
equivalent directly to an oscillating cam-plate,
H, which is provided with a pivot, f, about
which it moves, substantially as described.

5. The combination of an adjustable work-
holder, D, and an adjustable jack, substan.
tially as deseribed. T

6. The spool or yarn holder F, with the tube -
I or equivalent thereof, constructed to operat®
subatantially as deseribed. o

7. The bow-spring G, applied to- the recip-
rocating perforated arm C? in such manner as

-to 1ift the yarn between the two passagescd

on its way from the spdol to the work, said
spring. being so constructed as to keep an
even tension upon the yarn with little or no
frietion, substantially as deseribed.

8. A setting-up device, S t, constructed
with its hooks ¢ all arranged in the direction
of the length of the plate S, as shown and de.

scribed.
e THOMAS CRANE. -
Witnesses: oo

GEeo. W. BURCHARD,
8, 8. BaLy.




