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ARTHUR PAGET, OF LOUGHBOROUGH, GREAT BRITAIN.
Letters Patent No. 64,900, dated May 21, 1867,
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IMPROVEMENT IN KNITTING MAGHINES.

walrelffe—

The Schenle vefecred o in these Ketters Patent and muking pat of {he same.

-

TO ALL WHOM IT MAY CONCERN:

Be it known that 1, ArTAUR PagET, of Loughborough, in the county of Leicesser, Kingdom of Great
Britain, manufacturer, have invented a new and useful improved Kuitting Machine; and I do hereby declare
the following to be a full, clear, and exact description of the same, reference being had to the accompanying
drawings, and fo the tetters of reference marked thereon. ' | | |

The improvements comprised in the present invention for knitting or mmmf&ctufing}aﬂﬁed fabrics, consist,

Firstly, in a method of and arrangement for using a sinker to cach needle, and actaating cach sinker con-
secutively by an incline or other mechanical equivalent acting directly upon such sinkers; also in a method of
and arrangement for supporting the sinkers in a grooved bar or comb on each side.of the part on which the
incline or other meqﬁaniml equivalent acts; also in a method of and arrangement for retaining each sinkerin
position by a spring, which also assists the action of the sinker when sinking the thread.

Secondly, in & method of and arrangement for using a presser-bar with gaits or grooves for the sinkers to
slide through, the walls of such gaits or grooves being made to press the neadle-beards. |

Thirdly, in an arrangement for drawing across the incline, or other equivalent, by a doubled-grooved
pulley revolving with the main shaft, and by cords or chains, and weights or catch-blocks, so arranged as to
draw across onee during a pert of each revolution, and in opposite directions daring each alternate revolution

Fourthly, in a method of suspending the action of the drawing-across motion by the emplyment of an
incline or cawm-piece, so arranged that when required it can be made to lift a hinged incline piece, or other
mechanical cquivalent, and thus prevent the catch-block envering the notch in the drawing acress pulley, by
which the said catch-block would otherwise be earried round. |

Fifthly, in a method of producing a selvedge in any part of the width of the frame by the employment of
an ineline, or other mechanical equivalent, attached to and traversing with the incline for actuating the sinkers
or their equivalents; by which first-mentioned incline the thread-layer or thread-layvers is or arc made to
descend and pass between the needles at the end of each course.

Sixthly, in a method of making the knocking-over bar with the knocking-over pieces of steel plate, or
other suitable material, and of securing them in gaits or grooves in a bar of brass or other material.

Seventhly, in a method of alternately knitting web, and narrowing or widening the same, or making changes
in the knitting by moving endwise in the direction of their axes the set of cams or levers employed in effecting
the narrowing, widening, or changes in the knitting.

Eighthly, in a method of producing, by a self-acting motion, (in which cams, inclines, or levers, can be
used,) the before-mentioned endwise movements of the cams or levers, which aaid self-acting motion can be
(without arresting the revolution of the cams) brought into operation by hand. or by tappets or holes in an
endless chain, belt, drum, or pulley. |

The following description having reference to the accompanying sheets of drawings, and to the letters and
figures marked thereou, will enable competent persans gonversant with knitting mazhinery to fully understand,
make, and use the before-mentioned several parts of my invention. |

In this machine there are five primarv parts employed in producing the fabrie, the remaining parts being
for the purpose of actuating the said five primary ones. These are, first, the needie A, which is of the ordinary
~ kind, and of which there nre as many as the wales requived in the fabric; secondly, the thread-layer B; thirdly,
the sinkeras O, the number of which is one wore than that of the needles; fourthiy, the presser D} and hithly,
the knocking-over bar E. -

In order to render this explanation more distinet, I will first describe how the five primary parts act upon
the thread so as to produce the fabvie, and afterwards describe the particular pavis in which my invention
ConsIsts, |

To make the fabric, a piece of work, z, is run on to the needles A, Figure 6, drawing No. 2, and pushed
back on their stems to behind tho sinkers C. A thread, y, is threaded through the thread-layer B and attached
to the end needle; the presser-bar D is cleared of the needles; the knocking-over bar E is stationary, and has in
its upper edge a series of grooves in which slide the needles A; the thread-layer B traverses along the needles
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laving the thread under the nebs of the sinkers € in the ordinary manner. The sinkers ave then suceessively
brought down or sunk to the veyuired distance to sink the loop, {the descent of each sinker being completed

L

before the next one touches the thread, to insure the Ivops Lelvg drawn as {reely as possible)  Hach sinker

_having sunk its loop. the needles all together slide back in the grooves in B until the points of the neadie-
heards arve under the presser-bar D When the needles slide back the wnrk on the needie-stems slides back
with them until stopped by the face of the knocking-over bar K, where it remains. . When the points of the
neeile-beards have soie under the presser-bar D, it descends and presses the beards of the ueedles into the
eves. The needles continue to retire and the points of thu needle-beards enter the loops of the work on the
needle-stems; the presser-Lar D then descends clear of the neediss, which still cantinue to retive, and the
sinkers all torether ascend until the lower ends are clear of the neodles, Ieaving the row of loops they have
last sunk at the heards of the needles under the beards,  The needles still continue to retire and draw the last
row of loops through the loops of the work, drawing them against the knocking-vver pieces in the knocxing-over
bar E, thereby knocking over the work and leaving it hanging by the last row of loops at the heads of the
needles under the beards. B is the knocking-over bar, which has in its front surface grooves in wihich are
secured plates or knocking-over pieces, B/, (fig. 6,) of steel or other hard metal. (A weight isalso attached to
the work to insure its passing well over the heads of the needles.) The sinkers now all together descend to
the position they were in at the commencement of the course, and the needles advauce, the work advancing
with them until stopped by the back of the nebs of the sinkers. The needies continue to advance until they
reach the position they were in at the commencement of the ecouvse, leaving the wirk on the needle-stems at
the back of the sinkers. The thread-layer B now traverses in the opposite direction, and the sinkers are sunk
successively, beginning from the opposite end of the muachine, and then the course is completed iu the same

manner as before.

ITaving now described the movements of the five primary parts which effect the knitting of the fabrie, I
will proceed to deseribe more particularly those parts of which my mvention consists.

O is the sinker, which is supported at its upper end in a groove in thé front sinker-bar C!, and also in a
groove in the back sinker-bar C?, but free to slide up or down. The two Dbars C! and C? are both attached to
the framing of the machine. The sinker C is also supported at its lower end 1n a groove 1n the presser-bar D,
and prevented from coming forwards by the siuker-lowering bar C*, which is attached to the presser-bar . (¥
is the sinker incline, which is attached to the slide C7, which slides along the bar C°, which is attached to the
framing of the machine, and as C* passes between the two sinker-supporting bars, it causes each sinker to
descend in succession and sink its loop, each sinker being sunk to its fall depth before the next to it touches the
thiread. The snring C° has at its lower end a hook which takes iuto the notch near the top of the back of the
sinker €, and which hook acts as a latch or detent to support the weight of the sinker and so to retain it in
position until the sinker incline C* causes it to descend, and it will further be seen that the spring O will assist
the incline O in causing the sinker to descend, by pressing against the top inclined or rounded portion of the
sinker duriug the time when the sinker is sinking its loop of thread, thereby relieving the incline of a portion
of its work. The springs C° ure secured to the spring-bar C° by solder or cement, {(by preference with solder,)
but any ordinary method can be used, and the spring-bar U" is secured to the framing of the machiue.

D is the presser-bar, with grooves in its front surface, in which grooves slide the sivkers €. The presser-
bar D is attached by rods or slides a to the framing of the machine in such a manner as to leave it free to be
caused to slide up or down, but not to move endwise, or backwards, or forwards, and it will be seen that wheun
causced to descend by a cam, incline, or other suitable mechanical equivalent, the under surface of the walls of
the erooves or gaits will press oo the fop of the ncedle-beards, and so cause the point of the beard to enter
into the eve, groove, or chase of the needle,

When reguired the sinkers are simnltaneously depressed by the action of the sinker-lowering bar 7 as it
descends. D" is the sinker-raising bar, which is behind the sivkers aud below the projecting portions # of the
same, 20 that wheu the bar iz raised by a cam-lever or otherwise, it will be brought against the sinkers and raise
them oll at once.. The bar D is secured to rods or slides @’ @, so that it can move in a vertical qirection only.

O is the drawing-across pulley, secured to the shaft Z, and having in its onter periphery two gronves O
and C°; it has also a portion of its outer pecviphery cat nway ather deeper than the grooves, leaving w noteh
or indeutation. 'The throwing-out piece C7 is recessed into G¥, so that the upper surface of the picce s a little
Delow the level of the grooves in the pulley, and is hinged at one end to the pulley C% so as to allow its other
ond to move ontwards from the centre of OO until the outer or apper surface of C7is level with the outer
periphery of €% C7 is drawn into its recess by the spring C%, and attached to the pin €. On the hpposite
<ide of O is 1 pin, C% which at a portion of its vevolntron comes irt eoutact with the stationary inclive G5,
which is secured tu the framing of the machine, and causes (7 to move ontwards, as heretabefore deseribed,
When O™ bas passed (% the spring € draws C¥ into its recess 1o Ci, One end of the cord CV is secarcd to
the richt-hand end of the slide €7, anid is conducted over suitable gunide-pulleys, or otliev equivalents, to the
croove 0% in which it lies, and Las sccured to 1ts other end the catch-block and weight C¥, the length of C¥
being such that wheun (7 is at the left-hand end of its traverse, G ghall be at or near the top portion of the
periphery of (V. The cord {7 is secured to the left-hand and of the slide (7, and is likewisc eomincted over
suitable guide-pulleys, or otlier cyuivalents, to the groove C*, in whieh it lies, and has secured to its othet end
a catea-block and weight, CV, the length of C° being such that when (7 is at the right-hand end of 1ts traverse,
(' shall be at the portion of the periphery of C¥ that C¥ is when U713 at the left-hand end of 1ty traverse.

I will now proceed to descrite the action of the arrangement for drawing across. I will suppose-the slide
7 to be at the lefr-hand end of its traverse. The cords O G and their weiglits G € being in the position
shown in Figare 5, the cateh-block CF will then be Iving in the groove %, at or near the top of the periphery
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of C'% while the cateh-block or weight C' will be hanging down below the pulley C¥ by its cord C% which will
lie in the grosve C*, When the pulley C" vevolves, the notch or indentation in its onter periphery will take
round with it the eateh-block O, drawing with it the cord €' and the slide {7 in the divection of tlie right-
hand end of its traverse. The cord C° will slide in the groove C%, in the opposite dircction to the revolution of
(%, and it will be scen that before the cateh-hlack CP reaches the outer periphery of CY%, the motich in it will
have passed the point where C¥ comes in contact with C; therefore as (¥ continunes its revolution, U™ will
stide in the groove C* in the apposite direction to therevolution of C¥, When the pin C¥comes in contaet with
* the throwing-out picce €7 will move outwards, as hereinbefore deseribed, and thereby disengage or throw
out the catch-block or weizht €2 from the notch in € when CF will by the action of its own weight hang
down, as C" did at the ecommencement of the movements. (7 will now have been drawn across to the right-
hand ond of its traverse, and O® be at the same pertion of the periphery of C at which (*** was at the com-
mencement of the movements., As C®acain makes its vevolution, the nofeh will now take the cuteh-bloek G and
the cord (7, and draw across (7 in the dircction of the left-hand end of its traverse, (sce Figures 1, 2, and 8.}
The catch-block €' will now, as before deseribed, miss the noteh in C¥, and slide in the groove €% {o 1ts former
position, and when €7 has reached the right-hand end of its traverse, O will disengage €% in the manner here-
inbefors described.  Thus the slide €7, with the inchine an d other parts attached to it, will be drawn aeross in
one direction or the other once during & portion of cach revolution of the pulley. |

(¥ ig the incline or cam-piece, which may be employed for suspending the aetion of the drawing-across

uotion, and is formed upon or secured to the lever C¥, haying its fuleram at C%. In the position of the parts

as shown in figs. 1 and 2, the drawing-across motion will act in the ordinary manner, that is to say, the catch-block
2 will bo caught by the notch in the puiley ¥, and carried round with the pﬂliey, a3 hereinbefure explained.
When it is desired to suspend the action of the drawing-neross wotion, the ineline or cam-picce * is moved by
means of the lever O into the pesition shown in dotted lines in fig. 2 In this position its edge will, during
the revolution of the pulley, como in contact with the pin C%, and will thereby raisc the hinged throwing-out
picce €Y, thus lifting the cateh-block C™ and causing the notch in the drawing-across pulley to pass the cateh-
block, anid thus suspending the action of the drawing-across motion as required. Tt is evident that as long as
(% {g retained in this position the action of the drawing-across motion will remain suspended, but when C% is
eaused to resume its former position, then in the next revolution of C" the drawing-across notch will carry
with it the catch-block, as before described. |

I will now describe the arrangement and action of the thread-layer and incline actuating it. B is the
thread-layer or tube, (provided with suitable holes for the purpose of receiving the thread and delivering 1t to
the needles,) and it is attached to or formed with a slide, B’, which slides vertically-in suitable guides or a
groove formed in the shide D7, supported by and free to move horizontally in either direction along the fixed
bar B, which may be part of or secured to the bar for supporting the sinkers, as hereinbefore described, or may
be secured to the framing in any. other convenient or suitable manner, as is well known to makers of knitting
machinery. The slide B’ may be moved along the bar B by spring-clips I% or any suitable method which

will allow (7 and Bf to continue their traverse and to pass over and beyond B and B!, whon B? and B! shall be.

stopped, by any methoeds many of which are well known to makers of knitting machinery. The slide C7 in the
present case also carries the thread-layer incline Bf for the purpose of acting (in its passage across the frame)
upon the upper end of the vertical shide B, and therchy pushing it downward and causing the thread-layer B
to descend and pass between the needles A, when the horizontal thread-layer slide (B* has its motion-arrested,
and the inclines Ot and B? pass it. - It is thus evident that a selvedge may be produced on each edge of thoe
web, as by the ordinary tubular thread-layers in general use, and the thread-layer B can be lifted to its former
position, (after or whilst the course is knocked over and completed,) by a rocking-shaft, I, levers, I°, and bar,
I, or in any other convenient and suitable manner, as’is well understood by makers of knitting machinery. It
w111 also be seen that two, three, or more thread-layers can be put into action in the same manner and on the
same bar, and actuated by the same incline, cach thread-layer heing arrested at such spot as may be required.

7 represents the shaft or axis of the various cams employed regpectively for knitting web; and narrowing
or making changes in the knitiing, and G a tube, fitting uwpon and revolving with the shaff, but capable of
being moved cndwise chereon, as hereinafter explained, or by any other convenient or suitable means. The
cams G G2 G 1 G° G and G G* G? are formed with or secured to the tube G. The series of cams (* G* and
G®, (colored red,) actuate the levers G G G™ and GV for the nurpose of knitting web. For narrowing, widen-
ing, or otherwise changing the knitting, the tube G may be moved endwise upon the shaft, into the position
shown at Figure 10, so as to bring into operation the series of cams (* G® G7 and G colored blue. The cam
3 will now actuate the lever G which was previously operated by the cam (%, the cam G® will operate the
lever G2 previously actuated by the cam G, and the cams G and G* will operate the levers G and GV, and the
cam (3! will operate the lever G' not previously in motion, the motions of some lévers being thus altered while
others are thrown out of action. | |

T+ may easily be seen that the same result may be attained by the equivalent act of moving all or part of
the levers simultaneously endwise, instead of the cams as desciibed; also, that the number and shape of the
eams for cither the ordiuary knitting, or the required narrowing, widening, or changing the knitting, may be
varied as the said change may require; and the said leyers may be so adapted by roeking-shafts, or other con-
venient or suitable means, to actuate any kind or arrangement of devices for narrowing or widening, or to
actuate a second set of needles for making ribbed work, or any other arrangements for making changes in the
kaitting, as is well understood by makers of knitting machinery, It will also be seen that a third or more sets
of cams and levers may be applied, so as to effect other changes in the knitting, if requisite. It will also he

seen that the parts may be so constructed that only one or more cams may be moved endwise at once, if required.
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For the purpose of cffecting by a self-zcting motion the before-mentioned endwise movements of the cams, the
following-described deviees may be used: H represents an cndless chain or belt, passing over the puiley Hi,
and having an intermittent or step-by-step motion communicated to it, in the dircction of the arrows, by any
convenient or suitable means, as is well understood by makers of knitting machinery. To the chuain or belt H
are sccured tappets, II% so as to raise, {when the endwise movement of the cams is required,) the fever H* which
has its axis or fulcrum at H’, and at its ead the helicoidal or screw-shaped scement or incline H..  Another
arm or branch of the lever H* has at its end the helicoidal segment or incline H7, inclined or screw-shaped in
the contrary directiou to ¥ or, (as will perhaps be botter understood,) the two inclines being right and left
handed. 7 represents a portion of the shaft or axis of the cams, and G a portion of the tubo carrying the
cams and requiring to be moved cndwise. The tube G has formed uponor scearced to it the arm G, the pro-
Jection G of which pusses through a notch or vecess formed in the end of the driving-arm G secarcd to the
shaft Z. 1n the position of the parts, as shown, it is evident that when the arin (37 and tube G shall be exused to
revolve with the shaft Z by the driving-arm GY, the position endwise of G and G will remain unafected by
either of the inclines H® or 7, as neither of them will come in contact with any part of G or its prajection (%,
When, however, the lever H' is moved, either by hand or by the action of onc of the tappets H® so as to bring
the inclines II* and I into the position shown in fig. 10, the end of the projection G will in its next revo-
lution come in contact with the helicoidal edge of the ineline II% and be thercby slided endwise, carrying witl
it the arm GGV and tube G, into the position shown in fic. 10.  The inclines H® and H” will afterwards, while tn
this position, continuc out of action, and allow the arm G'7 and tube G to revolve without being affected in their
position endwise on the shaft Z, but immediately upon the lever H* and inclines I1% and H7 resuming their
original position, the edge of the projection G will be acted upon during its next revolution“by the helicoidal
edge of the incline I, which will cause GV, G', and G to move endwise to their oviginal position, in which they
may continne to revolve clear of both inclines until the lever H* shall be apain moved.

Lt is obvious that o drum having tappets or holes, and caused to reveolve in a suitable manner, may be sub-
stituted for the eudless belt or chain and tappets herein described, and that the arrangements nay be otherwise
modified in various ways without departing from their distinctive principles.

Having now fully deseribed and ascertaived the nature of my said invention, and the manner in which the
same may b. performed, I would have it understeod that without confining or limiting myself to the precise
details represented, inasmucl as the same arve capable of being variously modified without departing from their
distinctive features, I claim— | |

1. The method of and arvangement for retaining cach sinker in position by a spring which also assists the
action of the sinker when sinking the thread. |

2. The combination of the bars C*D, and the sinkers ¢, when the whole are constructed and operute in
connection with each other as set forth.

3. The arrangement for drawing across the incline, or other equivalent, first in one directinn aund then in
the other, by a double-grooved pulley revolving with the main shaft, and by cords or chairs, and weiyhts or
catch-blocks, so arranged as to draw asross once during a part of ecach revolution.

4. The micthod of suspending the action of the drawing-neross motion by the smployment of an inclive or
cam-piece, 80 arranged that when required it can be made to lift a Lhinged incline piece, or other mechanical.
cquivalent, and thus preveut the cateh-block entering the notch in the dinwing-ueross pulley, by which the said
catch-block would otherwise be earried round.

. The method of producing a selvedge in auy part of the width of the frame by the employment of an
incline or other mechanical equivalent attached to and traversing with the incline for netuating the sinkers, arv
their equival'ents, by which first-mentioned incline the thread-layer or thread-layers is or are made to descend
and pass between the necedles at the end of each coursc.

6. The plates E' of steel or other hard metal, in combination with the bar E, as describeil.

(. The method of alternately knitting web, and narrowing or widening the same, or muking chinnges in
the kaitting by moving endwisc in the direction of their axes the set of cams or levers cmployed in k nitting
the web, and another set or scts of cams or levers cmployed in effecting the narrowing, widening, or chianges
in the knitting. |

& The method of producing, by a scli-acting motion, (in which cams, inclines, or levers can be used,) the
beforc-mentioned endwise movements of the cams or levers, which said self-acting motion can be, {without
arresting the revelution of the cams,) brought into operation by hand, or by tappets or holes in nn endless
chain, belt, drumn, or pulley.

J. I further ¢laim as my invention, and desire to secure by Letters Patent, each of theforcgoing methods or
arrangements, in combination with any or'all of the other methods or arrangements.

In testimony whereof I have signed my name to this specification in the presence of two subscribing witnesses.

ARTHUR PAGET,

Witnesses:

SaM. MAPLES, Notary Public, Nottingham,
Wiy, WHITTLEY, Ais (lerk.
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