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W. W. BURSON AND JOHN NELSON, OF “ROQKFOR;D; ILLINOIS.

Tetters Patent No. 108,003, dated Octobior 4,'1870; entedated Saptember 30, 1870,
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IMPROVEMENT IN KNITTING-MACHINES, -

e

7The Echedule fHferred to.in these Ligttors patent and siaking pary Of tBe EAme.
it, when moved:to cither side of the right line of the
wheel, a wormer; and, sinée it swings to both sides of
the wheel, yeb only acts duriag a portion of its reve-
Tution, we call if & “reversible, irregulat woriner. )
“Phie Tooper 1, fig- 11, is".constructed with the main
stem I, in which is the opéning I’y and terminates’ in
thie hooks 7 2 LB )
1t receives its upward and downward motion from
the revolution of the ecventric J, which 18 secured to
t1i@. shaft of wheel ¥, and Hioves in enm-opening I', and
its lateral irregular moverient, by the guide-tongue e,
nloving in’grooves d @.of said wheel. St

We, W, W. Bursox and-JorN NBLeON, of Rock-
. ford, in the county of Winnebago and State of Illinois,
v invented certain Improvements in Knitting-Ma~
- chines, of which the following is a specification. :
i nOur invention relates to the Knitting of fabrics from
yarn or thread, and consists of certain combinations,
of devices hereinafter to be set forth. . .- .7 .
. Tn the drawings— :
. Figure 1 is'a plan view of our machine.
- Figure 2 is a side elevation of :the same."
- Figure 3isa face view of Qriving-wheel F.:
~ Figure 4 Is the same viewed on its edge.
Yigure 5 shows reversingzstop No. 1.
Figure 6 shows reversing-stop No. 2¢ o
Tigure 7 shows reversing stop No. 4.
“ Tigure 8 shows reversing-stop No. 3. B
Tioare 9 shows- an . edgesview of - wormer, H on.
wheel . S N
- Pigare 10 shiows. yarn-carrier L. - R
Tigure 11 shows looper ) AR
Tu the drawings, figs. 1 and 2, A is the bed-piecey
" holding the loop-supporting hooks a a @ a;the feed-
rack.C; and upright D. © i
The loop-holders ¢ & 4 & are constineted of such
form a8 to terminate in a hook ‘at the upper. end, be-
low which is a stem, which, for a'portion of itslength .
at the lower end, must. b grooved on the same side -
. on whicly the ‘hook is turned, and at its base two
) flanges extend outward, serving the double purpose
% of keeping the loop from duscending lower than is de-
sired, and also properly guiding the looper-hooks to
the stiteh.- These hooks, constructed as described, | ficient weight attached therety to insure the loops be-
ave-secured-to the bed-piech A in two paralel rows, | ing kepb fully down, the ¢rank O is turned so as to
which are segments of two cuncentric cireles, having | rotate the driving-wheel X in the direction indicated
sufficient gpace betweensthem “for the knitted fabric to | by the wrrow, fig. 2. . to
pass down through, and the corvesponding hooks of Tor cenvenience of deseribing the operation of the

furbher ob, v -
- the looper I are
o add tension-hook J: & " -
1" The yarn-carrier Ly fig: 10, vibrates on the shaft of
driving-wheel T\ Lo .
1t is hinged at f, and thé part ¢, through the liol-
Jow end of whiclr the yarth passes, is guided by the
stud & of arm I moving ih cam-grooves V¥ of pulley
M, wlich is placed on e shaft of Wwheel It S
"Phe bobbin ¥ has a sapport o0 arm B, and bence re-
tains the same relative ‘position to the Knitting device,
Wwhativer position the-arm B may assume. :

ached stud p, guide-tongue

the Hobbin N, through $hie eyelet 4, over the teunsion-
hook %, through the eydlets & ¢ and through the end
¢ of the yarn-carrier, and the fabric being *“set up” in
any convenient manner ou the hooksa @ @ @, and suf-

the two rows ‘being on lines: radial from the center, | (pachine, we shall assume that the guide cigingroove - -

and the hooks of the two rows facing in opposite @i~ | ¢ hook », the “working hook,” and the knitting de-
fections to each other. . : . . vice, traveling to the right hand, looking from the
-+ The féed-mcllc O is constructed on'a segmens of a | erank. ’ ) .
ciicle, concentric with' the hooks ¢ & a, the teeth of The rotation of the dviving-wheel T forces down
which corresporid with-the gaid liooks, and may be | hook % iuto the groove at the base-of Look @, nnder
placed in any couvenient position, so that the flange -the loop, which is to be raised by the- contihued action
of whee} F and wormer H.way mesh i ‘the teeth of | of the eceentric J, and, guided by tongne ¢ the hook
the rack for the purpose of giving motion to the knit- “passes up said groove, and is guided outward, s0.a8 to
ting device. : © | clear the hook @, and the new yarn held by the yara-
The upright D supports shiaft B and pivot b’ carties below it; then it. is drawn into.space R and
) The swinging arm B is hinged o the pivots ¥ and depresssi, thas casting off the old loop, when it is
b, and supports the shaft 1o and driving-wheel F; with guided outside of the hook, ready to repeat the.op-
their attacliments. . Yo w0 eration : ‘
The driving-wheel I veceives its motion: from she | - When hook nis fully raised, wormer H enters an-
wniter-gear on the shaft ¥, which i8 joiuted to shats | other space of {eed~rack Q, and thus draws along the
B and turned by crank O, nnd is constructed so that | knitting devicd, so that the ook 2, in passing down-
- its edfe or flange-shall mesh in the teeth of feed-rack | waid and outward, shall move far enough to pass into

¢. A portiow of its periphery is hinged, which makes. | and ot of the spacd between §W0. Looks ¢ @, and, by

- Guide-tongue ¢ 18 éhangsd from one groove 1o the
otlier bythe action ofithe double switch K, deseribed -

In operation, the end -6f the yam is passed from



" the largest.:

el

- the rows being upon lines radial from the common’
center. - Thig arrangement of the hooks @ ¢ ¢ g en-

thie contined ai;_tion of the wo'j‘mer,. be. broughf out-
side the row, in line with the-next hovk, when the
fixed flange of wheel I, enfering the feed-rack, no fur-

. thier lateral movement is had until the wormer enters

another spate of the feed-rack, )
It will be observed that the curve described by hook
n i8°an irregular figare eight, (8,) the lines crossing

5 -below the middle; and the upper carve being mueh

While the Look n is making the abovgétﬁeutioned

- Inovements, the yarn-carrier L, held a rest centrally

over the space & by the 8pring m, is, by the action of

-~ stud p on the looper I, woiking in “cam-ppening- r of
. yarn-carrier Lymoved tofollow hook outward througl

the space between the hooks @ a, keeping in line with
said hook until it begins to risé, wlen stud ¥ of arm

- hy moving in cam-groove s of Wwheel M; is turned into

the side” groove s° by the switch %, which movement '

turns the extremity. of the yarn-carrier from its posi-
tion central with.hook a, into.the next space between
theé. hooks, which leaves the yam in the hook « tray-
ersed by hiok n, the spring m throiving the yarn-car-
rier to-the center of space R, thus forming a new loop
on the hook from which the loop has just been thrown.
.. Thecontinned rotation of wheel I brings the wormer
H into another space of the feed-rack, and thus the
knitting : mechanism is-fed or ‘moved along, and “the.
movementsjust déscribed're,peate_d untitarriving at the
reversing-stop No, 2 on the feed-rack, which requires

'a more careful explanation,

. In regular tibular work, the reversing-stops No. 1
and No. 2-are used as shows in fig. 1. When the
kuitting device has reached stop No. 2, stud u of
Intch-lever»-]:‘, on the wheel -V, strikes the inclined
track 2 of said stop, and the lateh is raised thereby

-out_of its safety -noteh, and forced; ‘together with

woriner H, over'to the other side of wheel T, where
[t catehes in the other noteh, and, being held’ there
by spring w, will feed jn- the opposite ditection.
TFollowing the movements “Just described, stud v of
the double switch K strikes the incline 3 of the re-
versing-stop, which draws it outward, and ‘thereby
throws the switch K across the cam-groove 4, which
turns the : guide-tongite ¢ of the Jooper I into groove

.. &) thus bringing . hook #° into work, the yarn-carriér -

crossing over, also, at the same time, by the action of
‘the stud pin cam-opening r, when -the movements he-
fore descn'bed'by hook 2 will be repeated by hook »’
until reaching stop No. 1, which will repeat the move..
-ments made by stop No.2, except that the stad » will
be drawn ‘toward the. center of wheel I, which will
throw switch K across cam-groove o, and will: thus
turn the guide-tongue ¢ info groove d, which was the
Place it occupied at the beginuing.

-The reversitig-stops are moved ontward on rack ¢
%o widen the fubric, and inward to varfowit. = .
" When it is desired to knit heel-work or Hat-work,
stop No. 3 must take the place of No, 1, and No. 4
of No.2. The-particular operation of these stops will

" be described. farther on. .

" We-place the 'loqp-supportiug hooks. 4 ¢ ¢ in two
parallel rows;. whicli are segments of two concentrip
rclés, having s space- between them of sufficiont
idth to permit the fabrie to pass down, the liooks of

-ables’us to use a knittiiz device which shall be piv--

"oted at'this commen center; angd will thereby traverse -

all the.liooks equally, and with the least possible fric-
tion. : : B

v Having aﬁ"‘inged the loop-sgpéorting lioeks a8 just’

deseribed, we swing the arg B'upon the conic points
b b, placed at the common eenter of the rows g o @,
and-upon this arm secare the® ki;ittinghrecllauism,
which shall, of course, hold the.ssme relative position
to all parts-of the Toivs, - - o R

| H, feeds or moves ti

[ is closed, and when thrown outward,

108,003

The feed-rack 0 is made concentric with the rows of
loop-supporting hooks the teetl, of which agree wit!

-the radial lines upon which said hooks are placed, an

the feeding mechanism of wheel F meshes - inte
tlie said rack, and, by ek of the reversible wormer
nitting mechanism in either

direction, a3 desired, -

We would call attention to the peculiar construction
.of the lodper I, combining lightness, durability, and
effectiveness of operation, when used in combination
with two parallel rows of .loop-supporting hooks.

The arrangement and combination of the loop-sup-
porting hooks ¢ ¢ @ 4, driving-wheel ¥, and looper I,
enable us to knittubular work, such ag is usnally done
on circular machines, having also the advantage of

“widening and. narrowing with.facility,

A proper arrangement of the knitting mechanism
bherein described, causes the hooks 7 7' to serve the
double purpose ©of casting off the loops from hooks
¢ @ o a, and of depressing the loop next-to be- taken
hold of, therely dispensing with a separate-depressing-
device, as is usually employed with this kind of knit-
ting-machines, - - : e ’ ’

By construeting the looper-hooks # @ in oue piece
with the Tooper I, and rigid, the act of bringing one
hook ‘into working position, cannot, fail to throw the
other out, therebyaccomplishiug this specific purpose
by the arrangement and coustruction of~the parts de-
seribed. - S .

- As o’ convenient- manner of using a single guide,
operated alternately by the .two cam-grooves d d, we

| employ the double switeh K; which is moved by the.

stud ¢ striking the reversing-siops.. When this stud

is thrown toward the centre. of the wlégl/b’,- groave d'
ve d i3 closed, -

- In each case an ‘opening is made to connect with the

.other groove when one is clased, fig, 3.

The construetion of the swinging guide-tongue ¢,
enables “us $0 use switeh K in 1ts Jeast' complicated
form, as described, as the tongue will cross the open-
ings thus formed without difficulty, which could not
be done were looper T guided by a simple stud.

We construet the yarn-earrier L, fig. 10, of the parts
g2aud ¢ hinged togethier, at J.- To the part ¢ we fasten
tlre arm %, on 'which is the stud .. “The lower part °
¥"is tubnlar, and througjuit the yarii passes. The
yarn-carrier vibrates uponthe shaft of wheel oo

.When the’ yarn-cariier is ab rest, it is held centrally
over the space R, beiween the loop-supporting rows,
by the springm: To the looper-1, we secure the stud
P, which -works in the cam-opening #, in the ‘yarns
carrier. Tt willbe- seen that, since tlie cam-opening -

7 is -above the vibrating point, the part ¢’ will, when

nioved by stud p, move toward the working-hook, The
sliape of this cam-opening is such as to give the yarn--
catrier the movement required. =

The movements requived to be given the yarn-car- -
rierin forming the stitcly; are obtaihed by the arm &
of part ¢ of the yarn-carrier, guided by the groove 8-
-of wheel M, in combination with the vibrating move-

~ment given it, as heretofore explained. -

It is necessary to so construct the devices that the
yarn-carrier shall pass outside the rows of loop’-sup-:v
porting hooks, always. in the same snace that the
*working-hook” does. This conditiot is provided for
by the péculiar coustruetion of ‘groove 8, in eombina-

~tion with the hinge f and arm & of thé yarn-carrier;

also, the peculiar form given to the cam-opening », by -
which the yarn-carrier follows closely after the hook;,
insuring its passing out in the same space. . .

. As-a distinet characteristic of onr machine from
that heretofore €xplained, we would call:attention to
the constraction of groove 8, in combination with the . -
Darts of the yarn-carrier L, switch ¢, and the vibrating
devicesheretofore explained, whereby the movements._
of the yarn-carrier are equally.effective and satisfac-.
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which turns switch X, to close groove @, and open
- groove d; whicli shifts the position of the parts, ahd
firows hook 1 in working position. =~ Lo T
After pin @ leaves the bottom of track 2, it strikes
the lower end of switeh 7,and turns it in the position: ",
represented in full lines. in fig:.7; and so that the pin
2 on wheel ¥, when it again Teaches the stop No. 4,
will move down against, the eoneave side of switch'7,
and shift switch XK, to open groove d, and throw ook -
¢ in operative position. . . PR
We form the hegl of hose by substituting stop No. -
3 for No. 1,and No. 4 for:No. 9. Stop No. 4-is placed
oni the feed-racle in_ position occupied by -No. 2, bub:
No.3 is moved in aboub: onesthird. the nuinber . of
stitches on the rows to begin with ; “or the narrowing -
to forin the héél may commence st ‘the outer end of
the stiteh-rows. ‘At each tound, stop No. 3 is moved
in ‘one or mote notehes on the foed-rack, 5o 43-to nar-
row down the heél, to form tlie ‘poitit, and then, at
-each round; the stop. may be ‘moved onf again, to.
-widen, thus; forming a well-shaped heel, wlien these: "
. stops are removed, and “Nos.1'and @ replageds .5
Flat work is Kknit the sami as heel work, exceépt
that stop No. 3 is kepb all the time ag thie end of the -
stiteh-rows. - ‘ e b i
1t has been stated that, i heel.work, when the feed .
is teversed at the end where the widening and narrow-
ing are dome, the yarn-carrier; must pass the yarn
Aboat each hook traversed by thelooper-hooks, wheve-
| as stops Nos.1,2,and 4 allow the last hook traversed
L to be without the yarn. By reversing - the wormer
' just.before it enters the feed-racl, as is done by stop
No. 3, this point is gained, as switeh tis changed in
time to give the yari-carrier the proper movernent te
insure this resulg. - - 1R ¢ R :
"Phe stops Nos. 1,2, n0d 4 donot reverse the wormer:-
until it has passed neariy*through the feed-rack, ind,-:
with the wormer-switeh tyis reversed, whereby the
yarn-carrier is furned -back, and passes oub through
the same space between the hooks @ ¢ by whieh'it
enters, and no- loop is left on the last hook, @, trav-
ersed by the looper-hook. . . . ¢ R
In this knitting mechanism, it. is not, only necessary.
to cross the knitting devlces over, but also. to cross
them at the proper time. The arrangement here. .
shown crosses over the beoks, while free from loopsy’
in.time to-act as depresser on the first stitch of the
new row, and while ‘the yaro-carrier, is in position of

‘ory, no matter wlich way the feeding mechanism is
working, or-on which of; the rows. The “crossing
over? of the yarp-carrier: from one side to the other
is’ accomplished with certainty, and always at. the’
right, tie, by the peculiar construction of the eam-
opening 7, stud p, and switeh K. -

By observing the operation of the machine in *‘hicel”?
or-flat worlk, it-will be seent that the lateh-lever P must
be operated from-its front end to reverse the wormer,

‘50 that the knitting devices shall return-on the same
vow of hooks :without -crossing over, and from the
Dack end when the looper-hooks cross over to knit’
on the. oppesite Iow.. This latch-lever holds the
wormer. in whichever, osition it is placed by the re-
versing-stops. R ; .

We would agk attention to the arrangement of the
adjustable reversing-stops No. 1 and No. 2, placed

- upon. feed-rack C, when used in combination with a
traversing koitting - device, operating upon two par-
allel rows of needles. These reversing-stops Nos: 1
_und 2 both operate t6 reverse the wormer, and Cross’
over the knitting devices: - They are both adjustable
upon_feed-rack €, being ‘held theréon by, any con=
veniient lateh or_pin. They are constructed so that
the inclined track 2 shall always unlateh lever P and
reverse wormer H. . e C

The inclined track 3 of stop No. 1 moves stud v,
and with it switch K, ‘toward the center of driying-

. wheel I, while the Tnelined track 3 of stop No. 2
draws the same stud toward the cirenmference.

The combination of the stops No. 1 and No. 2
~upon feed-rack O with.the wormer H, switeh XK, and
knitting. méchanisin, such as Dhas been described, com-
pletes the arrangement for regular tubnlar work. |
. Reversing-stop No,'3 is constructed so as to re-
verse the wormer FL withont crossing over the knitting

riiechanism, and, in order that the yarn-earrier shall
be moved far enough to lap its thread around the
proper needle or Liook for the selvage, it is necessary -
that the knitting devices be moved the length of one
tooth of the.feed-rack beyond the selvage-ticedle, and
.this. we ‘accomplish by means of the flexible revers:
ing-step 4, which operates dgainst the forward end of
the lateh-lever P. In the mecessary movements al-

. ready described the lateh lever has been operated
from its rearend. . . - | .

The forward end of the lateh-lever forms the act-
ing end of the flange of the wormer, atid the-side of
this lateh-lever, at its outer end, has a groove, which;
as lateh.and wormex are about to enter a space of the
feed-rack, engages with the edge- of the flexible stop

4, but so near its Jower extremity that the stop yields
“and does not reverse the lateh ; buty at the nexb revo-
Iution of the wheel, the groove or noteh of the Tateh
engages With theinclined edge of thespring-stop higher
up, and said stop then acts With sufficient foree to un-

Iatch the lever, and shifts the wormer in its furthest
opposite. position, thus enabling the wheel to skipa |
noteh or‘tooth of the feed-rack in its backward moye-
menti - - Lo e :

+*Reversing-stop No. 4 is constructedso as to reverse’
“the wormer, and also to cross over the knitting devices.
- It differs from stops No. 1 and No. 2 in being capable
of crossing over the knitting-devices from either row 0 ) : e R
of hooks, and.i$ used with stop No. 3 in knitting heel 9. Milie combibation of the sWINgINg arm B, carry-
or flat work, - - o R ‘1 {ng o knitting mechanism, with the two parallel yows
The stop No. 4 bas.an inclined track, corresponding of lop-supporting hooks, the yhole airanged to oper-
with the track 2 on stop-No, 1, and it operates to e~ | ate substantiaily a8 specified. : Sl
verse the worfier in like manuer. . . 3. The combination of the curved f_‘eed-rack 0, loop-
To adapt this stop for shifting the knitting deviges | supporting hooks @ @ @, and vibrating arm B, pro-
alternately in opposite directions, we pivot to stop No. | vided with knitting deviees, operaving substantially as -
4 a gwiteh, 7.0 ; B o described. Lo S
When the hook =’ is operating, to.cast the loop, the | - 4. The looper 1, constructed as described, in com-
switeh 7.is in the position’ represented by dotted lines | bination with the wheel F and.- the. two parallel rows
in fig. 7, and, when the whetl F has reached the stop, |- of loop-supporting hooks, substantially as specified.

the pin v passes down back'of it, and atrikes track %, 5..'Ihe combination.and arrangement of the cam-

rest. . ST . ST

" We place the tension-hook % on_the looper I, whiel; -
drawing upward on the yarn between the two eyelets
4 4, when' the yart-carriot is in position of rast; will
draw off an equal amonnt_of yarn from the.bobbin..
for each stiteh, and thus insure uniformity of fabric.
_This hook i8 adjustable by a slot and set-screw, 80 -
" that the amount drawn off Dy it may be regulated at
pleasure. - . - Lot : .

Having thus deseribed our machive, A,
. What we claim a8 ourinvention, and detire to se-
| cure by Letters Patent, i§— o ‘
1, The arrangemént of the -loop-supporting hooks,
.construeted as deseribed, in two parallel Tows, which
are segments of two, coucentric circles, substantially
as set forth. o : o
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grooves d d' in driving-wheel &,.100pe. -hiooks 7, 15. The combination and arrangement of reversing-
and two paralle! rows of loop-supporting hooks, the | stops No.1 and No, 2 with the feed-rack O and a triy-
whole arranged and operating. substantially as de- ersing knitting device, all constructed and operating
seribed, and for the purpose set forth, substantially as spécified. .

6. The combination, construction, and arrangement 16, The reversing-stops No, 1 and No. 2, construet-
of the irregular wormer H. ; eccentrie J, cam-groove 4, | ed and operating, substantially as and for the purpose
and-looper I, operating as a loop-depresser, substan- | described, _
tially as specified, : . 17. The combination and arrangement of the fe-

7. The combination of the looper I, cam-grooves d versing-stops No.1 and No. 2, feed-rack O, wormer.
) and switely K, coustrocted as ‘shown, for the pur- H, looper ¥, and loop-supporting hooks @ aa @, all
Dose of ehanging the working-hook, substantially as | constructed and operating’ substantially ag described,
set forth, o and for the purpose set forth,

8. The yarn-carrier L, composed of the parts ¢ ¢, 18. Theé reversing-stop No. 3, when constructed and
arm %, stud 7, and baving the opening 7, the whole opérating substantially as set forth. .
constructed and arratiged to operate as described. 19, The reversing-stop No. 4, constructed and oper-

9. The ¢vwbination of the yarn-carrier I with the ating substantially as ‘specified, L
stud p on the looper I, acting in the cam-opening = of 20. The combination of the Teversing-stop No. 3,
the yarn-carrier, and the spring m, the whole arranged | feed-rack C, lateh-lever P, and wormer H, the whole
and operating substantially as set forth, coustracted, arranged, and operating substautially as

10. The combination and artangement of the looper--| specified. L o
hook #, liooks @ « @ yarn-carrier L, and eam-grooves 21. The-combination and arrangement of ‘the-re-
8, the whole arranged to operate substantiall ¥ s speci- | versing-stops No. 3 and No. 4, feed-rack O, and a trav-
fied, .. - | ersing knitting device, the whole arranged and operat-
11. The combination of the yarn-carrier L, the ing as specified. - o

groove 8, and switch ¢, constructed ag deseribed, and 22..The combination of the Teversing-stops No. 1,
operating in such manner that the part ¢ shall follow | No, 2, or No. 4, with the feod-rack G, wormer H,
out the looper-hook , substantially as set forth. switeh ¢, groove 8, and yarn-carrer. I, the whole ar- .
12. The combination and arrangement of the cam- | ranged to operate substantially as set farth, :
groove 8, switch ¢, yarn-carrier L, looper 1, and cam- |- 923, The arrangement of the looper ‘T, switeh K,
grooves d-d), the whole constrycted and operating sub- | grooves & ) and wermer H, asspecified, and operating
stantially as described. : for the purpose et forth, .
13. The combination and grrangement of the yarn- | - C W. W, BURSON,
carrier I, having the cam-opening 7, with the stud 2y JOHN N ELSOXN.
_looper X, und switeh K, the whole arranged and.opei- |- o
ating substantially as specified. )
14 The combipation of Jateh-lever P, reversible
~ wormer - H, and wheel ¥, constrnoted ‘and operating
substantially as set forth, :

Witnesses: 3 .
Crrus ¥, MinLeg,

C.s. HORsMAN,"

i
P ik



