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- UNrteEp STATES PATENT OFFICE,

BENJAMIN L. STOWE, OF NEW YORK, N. Y., ASSIGNOR TO J. VAN D. REED,
| . OF SAME PLACE.

WARP-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 486,648, dated November 22, 1892.
' Application filed February 8, 1882, Serial No 51,816, (Nomodel)

To all whom tt may concermn: ,_

Be it known that I, BENJAMIN L. STOWE,
residing at New York,in the county and State
of New York, have invented new and useful

 Improvements in Warp-Knitting Machines,
of which the following is a specification.

My invention relates to the class of ma-
chines known as the “straight-bar” knitting-

machines, and is to a certain extent an adap- |

1o tationto a straight machine of cerfain partsof
the mechanism embodied in the circular-knit-
ting machine, described in the specificasion
of Letters Patent No. 221,628, granted to me
November 11, 1879, in combination with cer-

1c tain other new and original devices. 'I'his
machine, like the said circular machine, em-
ploys two sets of needles, the needles of one
set being placed at right angles to those of the
other set, in such relative positions that the

20 needles of one set would pass through the
spaces between the needles of the other set if
both sets were ad vanced simultaneously. The
Joops formed by both sets of needles are made
upon one and the same side of the fabric

2¢ knitted, and longitudinal strands arelaid into
the fabric and retained by the looped stitches
in a manner similar to the one described 1In

the specification of the aforesaid Letters Pat-

~ent. In most other respects the improved

10 straight-bar knitting-machine differs materi-

ally from the said circular machine, both 1in
form and prineiple.

~ In thisimproved machine as inany separate

and distincet warp-threads are employed as
3z there are needles in the machine, and each
warp is fed alternately to either one or the
other of the two contiguous needles of the par-
ticular set to which the warp-thread belongs,
and also the needles of each set are all. sup-
40 plied with yarn and all form their stitches
simultaneously, which being done at the same

time with the laying in of the longitudinal

~warps, produces a fabric entirely different
from that produced by the aforementioned

45 circular-knitting machine.
In the drawings, Figure 1 is a side eleva-
~ tion of my improved knitting-machine. Fig.
Fig. 3 1s a
sectional elevation of a part of the same. Kig.

one for each of the horizontal needles D, and

of the improved knitting-machine, taken on
line 4 4, Fig. 1. Fig. 5 is a central sectional
view of a portion of the machine. FIigs.6 and

7are views illustrating mechanism that is em-.

ployed in connection with this machine, when
1t is desired to insert a weft into the fabrie,.
Fig. 8 1s a detall view. .

A and A’ are the supporting side frames.

I3 is the needle-bed.

C are the vertical needles.

D are the horizontal needles; E, the main
driving-shaft; E° the driving-pulleys of the
machine, and A® and A® are portions of the
frame supporting the driving-shaft and the
rod F.

The needle-bed Bismadeof a nearly-square

60-

‘bar, except that it has a narrow longitudinal

tongue B’ near its center,uponthe front side,
and a wide longitudinal tongue B? which
reaches half-way across itstop from the front.
This needle-ded B is bolted securely atits re-
spective ends to one or the otherof the arms
A? or A% The needle-guide bar D’ is cut in
its Jower gide into narrow lateral grooves d,

70

75
it 1s fastened upon thetop of the wide tongue

B* of the needle- bed, forming the guides

through which the horizontal needles work..

The needle-guide bar C’ has a lip ¢ upon its
inner side, and through the lipc and into the
inner side of the baritself arecut narrow lat-

30

| eral grooves ¢, one for each of the vertical

needles. The bar C’ is fastened to the nar-.
row tongue B’, the bottom of the bar C’ and

the bottom of the tongue being placed npon 8
a plane with one another, so that a consider-
able open space is formed between the nee-
dle-bed B and the guide-bar C’ to permit the
free play of the latches of the vertical nee-
dles. Theguide-bar C’ is chamfered off upon go

its top and outer side to permit the knitted
fabric to pass away easily from the needle at

the point ¢* where it is formed. The lipc
gives greater depth to the guide-grooves ¢’ at
this point c

The needle-bar C? into which the vertical
needles are fastened, and the needle-bar D>
into which the horizontal needles are fastened,
are alike, and each one is made of a long.

95

so 4 is a horizontal sectional view of a portion | flat bar, which has a reciprocatory motion up 100
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and down in the guideways g in the vertical | the guide-bar I or K belongs.

cross-arm G or in or out in the guideways %
in the cross-arm I, according as it is the ver-
tical orthe horizontal bar. Thereciprocatory
motion is imparted to thesebarsC?*and D? by
the cams J upon the main driving-shaft E by
means of the levers £ and E? fulerumed upon
the rod I, and the connecting-links E3and E*.
The eonnecting-links E°and K4, of which there
1s one pivoted loosely upon each end of each
of the needle-bars C°and D? (the needle-bars
being turned down for that parpose and to
enter the guideways ¢ and 7,) are bifurcated
at their lower or rear ends, so as to straddle
the end of the lever E’ or E2 to which they
belong and to which they are loosely pinned.
The cam J hasa groovedJ’ cut intoits face,into
which the small friction-rollers J? revolving
uponstuds in the ends of the levers E’ E% pro-
ject. Thegrooved’isconcentric with the axis
of thecam J forrather morethan half theecam’s
circumference, but approaches and recedes
again from the center in the remaining por-
tion, so that while the levers E” and E? are at
rest in a position which holds the needles
withdrawn forrather more than half thecam’s
revolution, they move to advance and recede
the needles during the remaining portion of
the revolution. (See Fig. 3.) The roller J?

upon lever E’ and the roller J? upon lever E2 |

enter the groove J” of the cam J upon oppo-
site sides of the shaft K, so that the vertieal
needles and horizontal needles alternate one
with the other in their periods of motion and
rest. T'he connecting-links E3 and E! are
each made in two parts. (See Fig.8.) That
part which is pivoted to the needle-bar is
drilled longitudinally, and there is a female
thread cut within it. The part which has
the bifurcated end is turned down and has a
screw ‘cut upon it which fits thefemale thread
cut within the other part of the link. This
1s to permit a slight adjustment of the throw
of the needles by removing the pin E* and
slipping the bifurcated end clear of the lever
E’ or E* and turning its screw out of or into
the other part of the link, so as to lengthen
or shorten the link E? as may be desired.
Narrow lateral slots ¢*or d’, to receive the
needles C or D, are cut into one side of the
needle-bars C*and D? A longitudinal dove-
tail groove of a somewhat less depth than the
lateral groove ¢’ or d’ is also cut into the
same side. A dovetail piece C®or D3is fitted
to fill all of the longitudinal groove above the
surface of the needles. Small set-serews x, one
for each needle, are set through the dovetail
piece C° or D° so that each needle is held
firmly in 1ts position by the said screw.

The yarn-guide bar I, which guides the

warp-yarns to the hooks of the vertical nee-
dles C and the similar bar K, which guides
other yarns to the horizontal needles D, each
consists of a long slender rod, through which
a serles of eyes vand k& is drilled, there being

one eye for each needle of the set to which | Fig. 4,)
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There 18 pref-
erably one eye ¢ or £ more in the guide-bar
I or K than there are needles in the corre-
sponding set C or D.

The yarn-guide bar I, which supplies the
vertical needles with yarn is placed so that
the hooks of the vertical needles pass close
against its side and at such a height that the
said hooks rise to the vicinity of its upper
side. This said guide-bar I is supported and
held in position laterally by the vertical cross-
bars G, through a slot in each of which it
passes.

A drum L controls the position of the yarn-
guide bar Ilongitudinally by means of a stud
and friction-roller /, projecting from the end
of the guide-bar I into groove I’ cut into
the peripheryof thedrum L. Thisdrum L is

arranged to give four periods of rest to tho

bar, during each of which periods each evye
¢ in the bar Iis midway between two contigu-
ous needles C, and four periods of motion,
two 1n suceession in one direetion and two in
succession in-an opposite direction, and each

of these steps is equal to the distance from

one needle to the next adjacent one, so that
the maximum amount of longitudinal motion
imparted to the said guide-bar I is equal to
the distance from one needle to the second
needle away from it. The first step of this
longitudinal motion of the yarn-guide bar I
is taken just as the needles C begin to rise,
the second and final one while the needle is
in 1ts highest position.

The yarn-guide bar K guiding the warp-
yarns to the horizontal needles D is similar
In its construction to the one just deseribed,
and is located and operates relatively to the
horizontal needles D, the horizontal cross-bar
H,and thecam L in a manner similarto thatin
which the guide-bar I is located, and operates
in relation to thevertical needles C, the verti-
cal cross-bar G, and the said cam L, the pe-

riods of rest and of motion of the two yarn-

guides I and I varying to correspond with
the periods of rest and of motion of the sys-
tem of needles C or D to which the said yarn-

guidesrespectively belong. This required va-
riation in the time of movement between the

yarn-guide bar I and the like bar K necessary
to make each conform with the movement of
its respective set of needles is given by the
different positions in the circumference of
the cam 1. at which the frietion-rollers  and
? of the respective guide-bars I or K enter
the groove !/, they being set one-quarter of
the cam’s circumference apart, so that al-

though they are both moved at one and the

same time one of them isone stepin advance
of the other in the order of its movement.
An arm A% somewhat similar to the arms A?
and A° of the frame, and running parallel
with them, is bolted upon the outside of one
of the side frames A’, and affords support to

the cam L and atrain of spur-gearing L”, (see

which conneects the said cam I with
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the driving-shaft E, from which it derives its
motion. This cam L revolves at one-half the

speed of the main driving-shaft E.

The faces of the yarn-guide bars I or K
which are presented to the hooks of the nee-
dle sometimes have mnarrow lateral grooves,

‘sligchtly widened at either end, cut into them

between the eyest ork forthe better guidance
of the hooks of the needles;
the hooks must necessarily pass entirely
through thesaid groovesand beyond the yarn-

~guide bars to permit such bars to move.

The guide-bar G’ for guiding the longitudi-
nal warps into their proper positions is simi-
lar in its construction to the yarn-guide bars
I or K; but, unlike them, it has no longitudi-
nal motlon being permanently fastened to
the front face of the vertical cross-bar G near
the top of said bar. It is intended to guide
the longitudinal warps into the fabric that IS
being constructed in a pOblthD ;]ust in front

of the vertical needles.

The three warp-beams N, N’,and N?, Figs.

1 and 2—one N for supplying warp to the ver-

tical needles and one N’ for the longitudinal
strands and one N? for supplying warp to the
horizontal needles and the cloth-beam N°for
receiving the knitted fabric—are all alike and
all receive motion in a similar manner. The
beams N, N/, N4 and N? and the friction-rolls
M, M’, M? and M2 upon which they rest, each

consists of a plain cylinder having a straight |

shaft for its axis. The shaftsof the friction-
rolls M, M’, M? and M® have each a bearing

at either end in the frame A and A’,and one
end of the shaft projects sufﬁclently beyond
the frame A to carry a ratchet-wheel m. The

is shorter and enters guideways 7, cut in the
bosses of the frame A and A’, the said guide-
ways n being deep enough to permit the whole
weight of the beam to rest upon the friction-

roller M and being open at the top to facili-

tate the removal of the beams. Motion is
given to all of the friction-rolls M, M’, M?,

and M3and through their agency to the beams |

by means of the ratchet m, pawl m’ lever m?,
connecting -rods m?, and eccentric m? upon
the main drwmg shaft K. The amount of
motion transmitted to the rolls M is regulated

to a certaln extent by the slot-m®in the lever |

m? and the bolt mf which permits the end of

- the conneecting- rod m?® to be connected either

nearer to or farthel from the center of the
ratchet.

Figs. 6 and 7 1llustr.«1te mechanism that may
be used in connection with this machine

- when it i8 desired to insert weft-threads into

the fabric in addlthH to the knitted and lon-
gitudinal warps.

Another sliding- bar 0, supported by bear-
ings attached to the vertical eross-bar Gx, runs

-across the machine in a direction para,llel

with the yarn-guide bars 1 and K. ThIS bar
O, which I denommate the “weft-guide” bar,

has a number of oblong tubes O’, (as shown in |

the drawings, one for every three of the hori- | upon their respective beams, passing between

bhut in this case.

|

zontal needles,) which project downward from

the lower face of the said guide-bar until their
i ends, which are well rounded are about upon

level with the center of the horizontal nee-
dles. The oblong tubes O are set with their

greater diameters parallel with the horizontal

needles, and it is requisite that whenever the

-sliding weft-bar O is at a standstill the tubes
i shall bein such a position that the horizontal
| needle D may be advanced without striking

them. The weft-guide bar O 1s drilled to cor-
respond with the openings through the cen-
ter of the tubes O, so that the weft-yarns

‘may be led from an additional beam similar

380

to the warp-beams N, N/, and N® down be- |

hind the longitudinal warp-guide bar G’ and
through the aforesaid weft-guide bar O and
oblong tubes O’,and into the fabric between

“ecertain of the horizontal needles D. An ad-

ditional cam P is placed upon the sameshaft

as the cam L. Thiscam P hasa groove p cut
into its periphery, into which a stud p” and
friction-roller, which project from the weft-
oguide bar O, enter. 'T'he cam P is arranged

| to give two periods of rest and two of motion

to the weft-guide bar O, the motion which is
communicated consisting of one forward and

one backward step. The two points of mo-
tion are directly opposite to one another upon

the cam’s circumference, and either one or the
other of the two steps is taken each time and
while the horizontal needles are withdrawn.
The amount of motion is preferably equal to

the distance which the oblong tubes O’ are

Q0

95

ICO

set apart; but such amount of motion is gov-

erned entirely by the cam P, and may be ar-

ranged as desired, and even a larger cam,
‘which shall be set upon a separate shaft and

105

have a separate connection with the driving-

shaft K in order that it may be driven at a

‘slower speed, may be employed to give an ir-
regular amount of motion to the weft-guide

bar O when desired, the said cam P in this

case having its groove p cut irregularly, of

course care being taken to have the weft-
onide bar O move only while the horizontal

‘needles are withdrawn.

The operation of thismachineis as follows,
supposing all the warp-beams N, N/, and N?
to be supplied with warp, the yarns from the
beam N leading through the eyesin the yarn-

-guide bar I1to be bupphed to the vertical nee-

dle C,the yarns from the beam N? leading
through the eyes in the yarn-guide bar K {0

‘be supplied to the horizontal needles D, the
‘yarns from the beam N’ leading through the

ognide-bar G’ and down in front of the verti-
cal needles Cfor the longitudinalstrands,and,

fuarther, supposing that sufficient fabric has
‘been knitted to reach down behind the cloth-
‘beam N? and friction-roll M? and around the
friction-roll M® to its top, where it passes be-
fween thesaidroll M3and the beam N3and then
‘around the beam N°3, to which its end is fas-
‘tened. The Warpslead from all the beamsin
‘a similar manner, to wit: They are wound

TIIO
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thesaid beams and the friction-rollsand down | will now be at the knitting-point ¢® and upon

in front of the friction-rolls to their proper
guides, as previously described. Now we will
suppose that the hooks of the vertical nee-
dles C have each just seized a yarn leading
from the yarn-guide bar I and are descend-
g and that the yarn-guide bar I is at rest
in its extreme right-hand position, in which
case the horizontal needles D will be with-
drawn and the yarn-guide bar K will be in
Immediately after the
vertical needles C reach their lowest point
the horizontal needles D will begin to ad-

vance. YWhen their hooks about reach the
eyes in the yarn-guide bar I, the said yarn-

guide-bar KK will begin to move toward the
right, and before the horizontal needles D
have been out to their most forward position
and retfurned again sufficiently to bring their
hooks upona line with the eyes k& in the yarn-
guide bar KX the yarn-guide bar K will have
reached its extreme right-hand position. Si-
multaneously with the moving of the yarn-
guide bar KK to the right the yarn-guide bar
I will have moved one step to the left for the
purpose of preventing the yarns leading
through it from being seized again by the
hooksof the same needles C which last seized
them, when the hooks again come up. The
horizontal needles D will now be withdrawn,
their hooks each seizing a yarn as they re-
cede, and the vertical needles C will rise un-
til their hooks reach the level of the eyes in
theyarn-guide bar I,when the said yarn-guide
bar I will begin moving and will continue its
movement until it reaches its extreme left-
hand position just before the hooks of the
needles C, which in the meantime have risen
to their highest position, get again to the
level of the eyes ¢ in the yarn-guide bar 1.
Simultaneously with this movement the yarn-
guide bar K will have taken one step to the
left. The hooks of the vertical needles will
now each seize a yarn; but in consequence
of the previous movement of the yarn-guide
bar I two steps to the left an individual nee-
dle will not seize the same yarn that it seized
the last timeit was up, but the next yarn upon
theleftof that one. The firststep of the move-
ment of the yarn-guide bar I having carried
theyarnstotheleftof theneedles C,uponwhich
they were previously knitted, and thesecond
and final step having carried them to the left
of the next needle to the left of the one just
mentioned, the vertical needles will descend
and the horizontal needles will advance, and
when they arrive at the proper position, as
previously described, the yarn-guide bar K
will take its second step to the left, and the
yvarns will be led to one needle to the left of
the one which they were led to for the pre-
vious stitch by a process similar to that de-
scribed for a like purpose in connection with
the vertical needles. The yarns will now each
lead from the hooks of the needles to which
they have been respectively supplied to the

last stitch formed by the same yarns, which ! guide bar O, a variation in the texture of the

the needles next to the right of the ones just
supplied. Asaresult of this the longitudinal
warp-threads, which run from the guide-bar
" info the fabric between the horizontal nee-
dles, will each have a yarn crossing from one
needle to another in front of it, which when
thehorizontal needles are withdrawnand form
their stitches will canse the said longitudinal
strands to be bound firinly into the fabric by
such stitches. The further progressof thework
of the machine will be but a repetition of the
methods just described. The stitches will be
formed alternately upon the vertical and
horizontal needles, the yarn-guide bars Ior K
moving at the required times and in harmony
with the system of needles to which they re-
spectively belong and the longitudinal warps
being bound in by the operation of the hori-
zontal needles. The individual needles C or
D will form stitches alternately from one or
the other of two contiguous yarns, the feed-
ing devices connected with the friction-rolls N,
N’, and N? will cause the warp to be fed off
the warp-beams M, M’, and M? at the requi-
site speed, and thelike devices, in connection
with the cloth-beam M3 will cause the knit-
ted fabric to be taken away from the needle
as 1t 1s knitted, all by the means and in the
manner previously described.

Theoperation of the weft-supplying devices
illustrated in Figs. 6 and 7 is as follows, sup-
posing the horizontal needles to be withdrawn
and tohave justfinished formingtheirstitches,
and that a weft-yarn leads from each of the
oblong tubes O’ back and into the fabric at

a point directly behind the tube O’ from.

which it comes. Now if the weft-guide bar O
1s moved along a certain distance the tube O’
will carry the weft-yarns along until each one
will reach diagonally across the path, through
which a number (aceording to the amount of

| travel of the weft-guide bar O) of the hori-

zontal needles will advance, the tubes O’ be-
ing shortenough (their well-rounded ends as-
sisting) to prohibit them as they move along
from catching the warp-strands that extend
from the warp-guide bars K to the horizontal
needles; but yet long enough so that as the
horizontal needles advance they will pass
over the diagonally-extended weft-threads.
All of this operation is performed back of the
longitudinal warps, so that when the hori-
zontal needles return and form the stitches,
which will bind the longitudinal warps into
the fabrie the weft-thread will also be bound
into the fabric jointly by the said stitches
formed by the horizontal needles and the said
longitudinal warp-threads. If the amount of
travel of the weft-guide bar O was equal to
the distance which the tubes O’ are set apart

the result will now be that the several weft-

yarns in succession will form a single line,
reaching entirely across the fabrie, one yarn
beginning where another terminates. If an

Irregular movement be given to the weft-.
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fabric may be made or by the use of colored | of its faces, of the dovetail piece or holder

yarn a variety of coloring may be introduced
into the fabric by the same ageney. Idonot
restrict myself to the precise arrangements
of mechanism herein described. Thetiming
of the operations of the vertical and hori-
zontal needle-bars in their relation to each
other is sometimes changed.

I claim—

1. The combination, substantially as here-
inbefore set forth, of the vertical and hori-
zontal needles C and D and the longitudinal
warp-guide bar G’ with the yarn-guide bar 1,
arranged to deliver a separate yarn to each
of the vertical needles, the yarn-guide bar K,
arranged to deliver a separate yarn to each
of the horizontal needles, and mechanism for
reciprocating said yarn-guide bars I and K.

2. The ecombination, with a needle-barhav-
ing lateral grooves for the reception of the
needles and a longitudinal groove cut in one

adapted to the longitudinal groove in the

needle-bar, the set-screws in said dovetail

piece, and the series of needles, substantially
as and for the purposes set forth.

3. The combination of the needle-guide bar,
1ts lateral grooves, the needles, and the nee-
dle-bar B, provided with tongue, substantially
as and for the purposes set forth,.

4. The combination of the driving-shatt K,
the cam J, the levers E” E% and the adjustable
connecting-links K3 E4, with the needle-bars
C¢ D?, the vertical cross-bars G, provided with
the guideways ¢, and the horizontal cross-
bars H, provided with guideways h, substan-
tially as hereinbefore set forth.

"BENJAMIN L. STOWE.
Witnesses:
FREDK. A. STOWE,
JAMES SPOTTON.

0

25

30

35



	Drawings
	Front Page
	Specification
	Claims

