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UNITED STATES PAT ENT OFFICE. 
SAMUEL WALLIS, OF TOWINSEND, MASSACHUSETTs. 

i IMPROVEMENT IN KNITTING-MACHINES. 
Specification forming part of Letters Patent No. 44,56s, dated October 4, 1864. s. 

To all whon it may concern: . .. . 
. Be it known that I, SAMUEL "WALLIs, of 

Townsend, in the county of Middlesex and 
State of Massachusetts, have invented an Im 
proved Knitting-Machine, of which the follow 
ing is a full, clear, and exact description, ref. 
erence being had to the accompanying draw 
ings, making part of this specification, in 
which- i - i 

Figure 1 is a perspective view of my im 
proved machine. Fig.2 is a verticai trans 

, verse section through thesame, looking in the. 
direction of the arrow 8, Fig. 1; Figs. 3 and 
4, details to be referred to hereinafter. 
My invention has for its object to simplify 

the construction of knitting-machines, and 
„thereby reduceiheireost; anditconsists in the 

i employment of a series of double-acting guide 
needles,acting alternatelyasthread-guidesand. 
ieedles, whicharesecured to needle-bars work ig.on planes inclined to each othér at right 
i: or nearly so, by theuse of which needles 
an) enabledetd dispense with the "jacks,” 

" s akers”."pressers,” and "latches” usually 
e: loyed, and the liability of the needles to 
kji : „kis also greatly reduced. ’ 
- My invention also consists in drawing the 
loops of the ends of the needles by means of 

’ two stationary draw-bars, running lengthwise 
of the machine and placed one on each side, 
between which the finished work passes; and 
my invention also consists in reciprocating 
the néedle-bars and needles laterally, When 
said needles act alternately as needles and 
guides, so as to connector interlace the work 
as-it progresses. - 
To enable others skilled in the art to un 

derstand and use my invention, I will proceed. 
to describe the manner in which I have car 
ried it out. . - 
' In the said drawings, (which representama 
chine for knitting worstedlace,) Ais the frame 
work of the machiné, in suitable bearings, in 
which runs the driving-shaft B, which carries. 
at one end the fly-wheel C, and at its oppo 
site ends, within the frame-work, the wheels 
Pand E, in each of which is cut a cam-groove, á. (As the Wheels D and E, with their cam 

i grooves and connections, are exa?tly alike, I 
will describe but one, referring particularly-to 

b c are two levers pivoted to the frame-work 
at de, and carrying rolls at their lower ex 

tremities, which work in the gam-groove a of 
the wheel D. To the upperends of these le 
vers are pivoted the arms fig, which are also 
pivoted at their opposite ends to the carriages 
F G, which slide up and down on inclined 
ways on the frame-work A, the form of the 
groove a being such that as the wheel D is 
revolved the carriages F G, through the con 
nections described, will be alternately moved 
up and down on their Ways as required. 
’ H is a spiral spring, (there being one on 
each side of the machine,) secured at its op 
posite ends to the carriages F and G, which 
serves to lessen the friction of the operating 
parts. '... , 

.. I J are two needle-bars, which are furnished 
witb tenons which are adapted to and slide 
in dovetailed grooves in the carriages F and 
G, for a purpose that will be hereinafter de 
scribed. To these needle-bars are secured the 
needle-holders i j, which are formed of soft. 
metal, with a notéh, h, which fits into a groove 
in the needle-bars, their lower ends being bev 
eled and held in place by a plate, K, screwed 
down firmily to the carriage, and they are con 
fined in place laterally by means of screws 10. 
From these needle-holders project the needles 
’k l, each of which is formed of a flat piece of 
steel with a hole, m, a little below the center 
of its length, and a hole or eye, n, at its up 
perend, which is bent soasto form a shoulder, 
as seen in Figs, 1,3, and 4. A groove, v, for 
the yarn to lie in, is made in each needleyfrom 
the hole m. to the eyen, as seen in Fig. 1y 
LMare two spools oryarn beams, the shafts 

of which run in bearings in the frame-work 
- and have the necessary amount effrictionap. 
plied to them by means of springs o p in a 
well-known manner. The ends of the yarn 
are led from these spools to the needles and . 
passed through the holes m. n., as seen in Fig. 
4, and then passed down between the draw 
bars q r and secured to a weighted roll, 9, so 
as to give the requisite amount of tension to 
the work. These draw-bars are of a triangu 
lar formincross-section, with theirupperedges 
beveled off and extend lengthwise of the ma 

1 chine, being made adjustable by means of 
screws and inclined slots in the frame-work, 
so that their distance apart may be varied as 

| desired. As Edie needles k l are operated past 
each other, a series of loops will beformed al 
ternatelyon eachrow kandl, which are drawn 

  



ofi, as the needles descend by meats of the 
draw-bars q r passing down between them, alad 
forming a round braid or fringe. 
To connect the work and form it into lace. 

tlre needle-bars and needles are reciprocated 
laterally independent of their up and lowin 

a motion, so as to intei lace and connect the 
loops with each other throughout the whole 
length of the work, which is accomplislhed in 
the following manuel : . 
N is a lever pivoted to a rojectión on the 

lower side of the carriage l', and turnished at 
its upper end with téeth, which engage with a 
rack, s, on the lower side of the needle-bar l. 
The lower end of this lever N is lattenel (put, 
as seen in Fig. 1, and is formed with two il - 
elinel sides, 5 and 6, which strike alternately 
agaitist a series of pilas, t 't, projecting from a 
drum, (), on a shaft, l”, laving its bearings in 
the frame-work A., These lins t l are Set, 
into the drum at equal distances apart, the 
former being placed opposite to the center of 
the spaces between the latter. To one elid , ) ' 
the shaft Pis secureda ratclet-wheel, Q, w} in 
is revolved at intervals by means of a pavl, ?”, 
ivoted to the rod 10, projecting fro in the 
heedle-lbar I, so that at each oward motion of 
the e:rriage l' the shaft l' and drum ( ) will 
be revolvel a distance equial to tlhat between 

" the teeth of the ratchet-wheel, so as to bring 
a different pin of the series t or at into a 10 
sition to be struck by the inclined silie 5 or 6 
of the traversing lever N on the descent of 

" the c:rriage l', the 'runi ( ) being lield from 
revolving in a direction contrary to the irrow 
7 by a retaining-pawl,''a'', which engages with 
the ratchet-wheel Q. The.traversing leverN 
is thus vibrated in one direction on the descent 
of the carriage Fand in the opposite direction 
on its next descent, causing the needlé-bar I, 
with its needles, to be reciprocated back and 

i torth in a lateral direction at the required in 
tervals, so as to interlace and connect the 
loops with. eacl other, the needle bar being 
steadied and lield, firmily in place after each 
vibration by meanis of a spring-catch, b'', at 
ittched to the carriage l', whicli falls into one 
' of a series of notetics, c. in the needle-bar I, 
.. the form of the notches -ing suth that the 
catch Will be d'awn ott. (f: ; when the 
needle-bar is vibrated. 
The needle-har J, on the oppositeside of the 

machine n:y be: "::9eatel laterally in the 
"same-mail || ''';is the necile-lar !, in which case 
the work wiil be connected it levery loopinstead 
of at every two loops, as is the case when one 
needle-bar only is reciprocated. as above-de 
scribel; or the needle-bar „I may receive no 
lateral motion : | |l a portio of the pins 1 lity 
be renovel froi t! ( ( ) a lil the inte V;als 
between the lat ''al 11;) ven -it s of thi i l l 
be increasel, so as 1.) cause a number of loops 
to beformed before the work is connect, d, thais 
v:urying th: size: of the méshes and the pat. 
tern asinay bedesíred; oreither needle-barnay, 
be reciprocated laterally without the other, 
or they may be reciprocated alternately, and 
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it will be see that a great variety ol p l 'is 
may thus be preluced by varying Ilye lateral 
mavements of one or oth of the needl-bars. 
When a fringe is required at the et el of the 

article being kmit, the pawl r is disconect" | 
i from the ratchet-wheel Q, and the needles art” 
operated without any lateral movement, which 
causes erelt needle with its thread t () klait a 
separate ehain, the whole series förining el 

| fringe. • 
() peration: The parts being in the position 

shown in Figs. I and 2. the yari from the 
spools l M is first passed through the lower 
holes, n, in the needles k and l, and thenc: 
a long the grooves t' in the needles and 
through the eyes mia their uper extreinities, 
after which it is passed down between the: 
draw-bars (, ) and securel to a weightett 
roller, 9, só as to give the proper degree of 
tension to the work, as in ordinary kimitting 
machines. The machine being noé. put in’ 
operation, the needle-lar I commencest? 
move upwarii and the points of the needlis 
k pass in between the slotilder or "craap” oi 
tle needles 1. on the opposite side and the 
yarn, as seen in Fig. !, the needles k thus 
actingas guides. The needles lare now drawn 
down, leitving a row of loops on the leedleš 
k. The needles l then commence to ascend 
and pass in the same manner as above de 
scribed between the cranip of the needle k . 
and the yarn tov form a second row of loops. 
The needles k are now drawn down, leaving a 
row of loops on the needles l, and the row of 
loops left on the needles k by the needles lis 
drawn off by the draw-bar ( and the tension 
on the work, and the operation is continuted 
alternately in the samë manner. This forins 
a round braid éomposed of two strands, tlhe 
wlhole series of which forms a fringe. To con 

- nect this work and form it into lace, the nec 
dles aré reciprocated laterally, as before de 
scribed, the reciprocation talking place as 
soon as the needles are clear of each other, 
which causes each needle k to take a loop) 
from a different one of the needles 1 from that 
which it did in making the fringe, thus inter 
locking the loops with each other. 

l'or the proper operation of the macline it 
is necessary that the number of threaded 
needles l be one less thail the number of 
threaded needles k, so as to prevent the drop 
|ing of loops at the edges of the work, when 
the needles are reciprocated laterally. 
Where both sets of needles k and l are re 

ciprocated laterally, a different stitch is made 
and the work is knit closer. a W 

Instead of the needle-bars I. J being in 
eline at an angle of forty-five degrees, as 
show It, they may be inclined at any desired 
angle; or one may work in a vertical and the 
other in a lorizontal plane, and the needles k 
! miay pass each other at a different anglefron 
that shown without departing from the spirit 
of my inventicn. 

I am aware that bars carryig, ordinary 
hooked needles have been reciprocated later 
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- ally. In myinvention I use a peculiar instru 
ment, which acts alternately as a needle and 

'' a guide, and when the bar containing these 
instruments in my case reciprocates itbecomes 
a guide-bar, and it is for this additional func 
tion of the reciprocating bar:that I desire to 
make claim. . ... A 

What I claim asmyinvention, and desireto 
secure by Letters Patent, is 

. 1. The double-acting guide-needles k l, act 
ing alternately as thread-guides and needles, | 
substantially asset forth. 

2. The draw-bars q r, for the purpose of 
drawing of the loops from the needles, op 
erating substantially as described. 

3. In combination with... needles which act 
alternately as needles and guides, reciprocat 
ing one or both of the needle-bars I J later 
ally by any suitablë device, for the purpose of 
interlacing or connecting the work, substan 
tially as set forth. 

4. The wheels D and E with their cam- - 
grooves a, for operating the carriages F and 
G and the needle-bars I. J, substantially as 
set forth. W • 

i SAMUEL WALLIS, 
Witnesses: . 

E. G. FARNHAM, 
EMMA M. DoNGER. 

  


