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MATHEW RHOME AND HENRY F. HERKNER, OF NEW YORK, N. Y.; SAID
RHOME ASSIGNOR TO SAID HERKNER. |

CIRCULAR-KNITTING MACHINE.

SPECIFICATION forming part of Letters Pa;tehnt. No. 430,300, d_ated June 17, 1890.
Application filed August 2, 1889, Serial No, 319,533, (No model.) o

To all whom it may concern:
Beit known that we, MATHEW RHOME and
HexrY FF. HERKNER, both of the city, county,

and State of New York, have invented an im-

provement in Circular-KKnitting Machines, ot
which the following is a specification.
Our invention has reference to knitting-

machines for knitting tubing, &e.; and it con-

sists of certain improvements which are fully
set forth in the following specification and
shown in the accompanying drawings. which
form a part thereof. ' |
The object of ourinvention is to provide an

organized machine which shall be capable of

knitting a fabric of several plies embodying
two or more sets of warps and two or more
sets of weft or filling threads tied or bound
tocether by the loops of the knitting thread
or threads. | | |

In carrying out our invention we provide a
rotating cam-ring and stationary needle-cyl-
inder, having reciprocating needles furnished
with latches. In conjunction with these parts
we provide in the present machine two sets of
warp-cuides arranged to feed the warps across
the needles, and so as to deliver the warp-
threads to the interior of the needle-cylinder
at different angles to form a shed, and also
two rotary weft-thread guides for delivering
the weft-threads to the outside of the station-

ary needles and respectively in front of each

of the two sets of warp. Furthermore, we
provide with such devices a knitting or bind-
ing thread guide within the warp-guides and
rotating synehronously withthe cam-cylinder,

so as to deliver the knitting-thread to the

needles within the warp and weft, so that the

said knitting-thread shall bind the warps and:

wefts together into an integral structure. In
addition to the foregoing we may also pro-
vide a second binding or knitting thread
ouide, which may be rotated about the nee-
dle-head between the inner and outer sets of
warps and through the shed formed thereby,
whereby such knitting-thread shall bind one
set of warps and wefts, while the other knit-
ting thread shall bind both sets of warps and
wefts, making a heavier and firmer fabric.
The fabric is essentially double-ply. Iy the

use of these words we mean a fabric having

| two or more sets of warps or two or more sets

of wefts, or two or more sets of both warps and

‘wefts.,  Inaddition tothese features there are

many details of construction fully set out
hereinatter. | |
We donot confine ourselves to the mere de-

tails, as in a great measure they may be modi-
fied and varied without departing from the

spirit. of our invention.

- In the drawings, Ifigure 1 18 a side eleva-
tion of a knitting-machine embodying our im-
provements.
of the same on line x « of FKig. 1, with the
yarn-guides omitted. Fig. 3 is a sectional
elevation on line v 4 of Fig. 4. Iig. 4 1s an
enlarged view showing the relative arrange-
ment of the warp, weft, and binding threads

55

60

Fig. 2 is a sectional plan view

with the needles, warp-guides, and cam-ring.

Fig. 5 is a plan view of a portion of the ten-
sion devices. Tig. 6 is a sectional elevation
of a portion of the same on line z 2z, Kig. d.
Fig. 7 is an elevation of a piece of the knitted

fabric, showing the relative arrangement of

—

the threads. Fig. S is.a sectional plan view
of the same. Fig. 9isa similar sectional plan
view showing the employment of two bind-
ing or looping threads. Iig. 10 is an eleva-
tion of one of the weft-guides. Iig. 111s a

plan view, part in section, of what is illus-
trated in the forward part of Fig. 4, and IFig.

12 is a plan view of the upper guide for the
inner warps.
~ A is the main frame of the machine.

I3 is the needle-cylinder, and carries the
latch-needles b, having the jacks b’.

C is the cam-ring, having the usual cam-
oroove ¢ initsinner wall orsurface. Thiscam-
ring is adapted to rotate while the needle-
cylinder remains stationary, and 1s secured
to the rotating plate or frame D, having the
gear d,which plate and gear have theneedle-
cylinder as their axis of rotation.

E is a tubualar shaft journaled in a tubular
bearing ¢ in the upper part of the frame A
over and concentric with the needle-cylinder,

and is provided with the large gear-wheel e,

similar in diameter to the gear d.. Thetubu-

lar bearing a of frame A has a yoke which

carries a stationary ring F, on which is jour-
naled a third large gear-wheel f, correspond-
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1n the head.
the tubular bearing a by the frame ¢, Fig. 1,

ing to wheels ¢ and e. All of these gear-
wheels mesh with pinions & on a shaft %’,
driven by bevel or miter gears K from driv-
ing-shaft &°. DBy this means all three gears
d, e, and f rotate with the same velocity.
Supported by the tubular bearing ¢ is a ring-
guide I, having a series of holes about its
periphery, Ifig. 12, and farther dewn and
below the journal-ring F is a second guide-
ring G, which has a series of notches cut in
its periphery, Fig. 11, corresponding in num-
ber to the holes in ring I and to the needles
T'his ring G is suspended from

)
and by it may be raised or lowered.

The frame g is provided at its upper end
with a sleeve which fits over the lower end
of the tubular bearing «, and is adjustably
secured thereon by set-screws, asshown. By
adjusting the sleeve and its frame ¢ higher
or lower a corresponding adjustmentis given
to the ring G. | |

Concentric with the guide G is a second
and larger guide-ring H, supported by the
main frame A. Theguide-ring I is provided
with a series of holes corresponding in num-

ber to the spaces between the needles b, and.

hence to the needles themselves, and the
notches in the periphery of ring G correspond

with the holes in the rings II and I, and are ;

preferably in the same radial planes, so that a

‘warp ¢ from the guide G may pass obliquely
to a space between two needles in the same

plane that a warp 7 passes from the guide-
ring I obliquely to the same space between
the needles. Theseconstructions are clearly
shown in Figs. 3, 4, and 11. -

J 1s the bobbin or spool for the knitting or
binding thread, and » is the thread thereof.,
The thread » extends upward through the
guide J’, and thence down through the tu-

bular shaft E to the thread-guide R, which
18 secured to and rotates with the lower end

of the tubular shaft E, it delivering the
thread r to the needles b in the ordinary
manner. Both the bobbin J and guide R ro-
tate with the wheel ¢ and shaft E. The
thread-guide R projects down through the
open center of theguides G and H and makes
1ts revolution within them. -

N is a thread-guide, Fig. 10, which projects
down from the rotating wheel f close to and

~ in front of the needles b, but so as to travel

55

in the shed formed by the warp ¢ and %, and

needles and between the two warp-threads a
single or double weft n. As shown, the weft
is preferably composed of two threads, for
reasons explained later on. The weft-threads

6o 1 pass from spools or bobbins N’ between

tension-disks N® and thence through the

wheel f to the guide N. The spools, tension-
rollers, and guide are all carried and rotate
with the wheel f, and by the gearing shown
they also rotate about the needles synchro-
nously with the thread-guide R.

Supported upon the lowerframe D or wheel |

nd | from opposite sides.
this guide is adapted to lay in front of the |

430,300

d is a spool M’, carrying the outer weft-
thread - m, and which weft-thread is laid
against the outer parts of the needles and
exterior to all of the threads n, i, and 2. The
thread m, after leaving the spool, passes
through an eye m’ and then through the ten-
sion device M3, From the tension device the
wett-thread m passes around the guide post
or roller M, which delivers it to the needles
low down and-preferably just above the nee-
dle-cylinder. = :

The guide-roller M is supported upon a
standard M? and is adjustable vertically by
being journaled on the end of a vertically-

adjustable arm, which is arranged upon the

upper end of the standard and is secured in
position by a set-screw or any suitableclamp.

The guide-roller M and tension device M3, as
well as the spool M’, all rotate with the wheel

and frame d D, and consequently their rota-

lion about the needles is synchronous with

the rotation of the other guides R and N.
S"1s a frame having at its upper part wires
W, over which the warp-threads 7 % are
guided,at its middle tensiondevices S, through
which the threads pass, and at its lower part
a cylinder V, about which the warps pass
from the spools w. It is quite evident that
the cylinder V might constitute a warp-beam
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and be the source of supply of the warps.

The tension devices consist of Springs S, ar-
ranged above a board or plate S?and pressed
down by tension-adjusting serew and nut de-
vices s. The threads.each passup through a
hole in the board S? and then between the
spring S and a smooth plate s’. The sSpring
S imparts any degree of friction desired, and

this may be varied by adjusting the tension

of the spring. By these tension devices the
various warps may be put under the requi-
site tension to insure their proper delivery
to the knitting-machine. After the warp-
threads pass from the wires W they pass
through guide-plates I’ I’ on the frame A of
the machine.

the warp-thread upon each side of the ma-
chine and lead said warps through corre-
sponding guide-plates I’ II’ to the opposite
halves of the guidesI and II. In Figs. 1 and
11 the warp-threads are shown as coming in

The guides G and H are both of greater di-
ameter than the needle-head or cirele of nee-
dles, and guide G is smaller in diameter than
guide H, so as to leave an annular passage-
way through which one of the weft and one

of the knitting thread guides pass into the

shed of warp-threads.
With the foregoing descri ption we will now

be able to explain the method of making the

double fabric shown in Figs.7 and 3, 1n which
there are two sets of warp-threads, two sets
of weft-threads, and one looping or binding
thread. As the fabric is knitted, the warp-

_ T'hese guide-plates then de-
liver the warps to the gulde-rings I and H.
These guides I’ HH” may be flat bars or ring
shape. In practice we arrange one-half of
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threads / 2 are pulled down with a speed [ increasing the capacity of the machine.

commensurate with the knitting operation,
and in passinginto the needle-head they pass
obliquely between the needles b, and so that
the needles may be projected up back or
within them to take the looping or binding
thread 7, as shown in Fig. 3, so that when the
needle descends it draws 1ts loops between
the warp-threads, leaving them in front of

‘the horizontal portions of the loops and be-

tween the loops proper. While this oper-
ation is being perfm med the weft-threads n
m are being lmd In, and these wetts are tied
so that Weft n is in front of the warp 2 and
weft m in front of warp i. Hence these wett-

‘threads hold the warp in plaece, and, since the

wefts themselves are held back of the verti-
cal lines of loops, the entire structure 1s a
solid ¢loth dependentupon the looping-thread
foritsintegrality. By makingtheouter warp
h and outer weft m of thick threads and the

inner weft n n and warp 2 of thinner threads |

theinteriorsurfaceis made much more smooth

and also allows the threads to lie closely to- |

oether, since the difference in thickness of
the threads compensates for the differencein
the internal and external circumferences.
This is important, as the fabric 1s knitted cir-

cular, and as 1t is eSpeemlly adapted for hose
the diameterof the tubing is small compared |

to its thickness. The guides M, N, and R lie
in the threads m, n, n, and 7 in such a man-
ner that the threads m and n n are in posi-

. tion in front of the needles before the bind-

ing or looping thread is delivered,so that the
looping-thread ties or binds the warp and weft
threﬂds together.

- By using two weft-threads n n on the inner

part of the fabrie and between the warpsthey
are enabled to lie one above the other, Iigs.
7 and 8, and thus enable the fabric av the

- back to be filled up smooth and also reduce
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" Fig. 1in dotted lines, and has the effect of |

the thickness to a minimum without weak-
ening the structure as an entirety.

We now refer to the fabric indicated in
Fig. 9, in which two binding-threads » and ¢
are employed This fabric dif ‘ers from that
abovedescribed bytheadditionof the binding-
thread #, which only extends back of the outcr
warp and weft threads h m. We employ an
additional thread-guide T, (shown in dotted
lines in Fig. 3,) running between the warp-
shed, substantially as in the case of the weft-
ﬂ'ulde N, but so as to deliver the binding-
thlead f to the hooks of the needles mstead
of below their latches.
struction and operation are the same as the
apparatus and method employed in making
the fabriec shown in Figs. 7 and 8. "When
this thread-guide I'and th I*eacl tareemployed,
the thread leads from a bobbin TV on the ro-
tating wheel f. In practice we usually use
two or more cams in the cam-cylinder, or

have two actuating parts, so that the needles

are reciprocated twice or more for each rota-
tion of the cam-cylinder. This is shown in

Otherwise the con-

notches of the guide-ring G, Fig. 11, around

“which they bend inward, assuming an angle,
‘and pass between the needles.
of the warp i we have thethreadsfirst passed
through the guides II’, thence through holes
in the circular guide H, and from that ob-
liquely inward to the needles in line with the

In the case

threads 2. The way these threads pass to the

‘needle-head is clearly shown in Figs. 1, 3,
4, and 11.

euides G’ H is immaterial, though we plefel

The particular shape of these

1:0 make them circular, as Shown §
We do not confine ourselves to any par-

‘ticular shape of thread-guides, as they may

be modified as desired and shifted relatively

to each other, provided t.hey do not change

the result ploduced

The general construction of the machine
may be varied without departing from the
spirit of our invention, and it 15 evident that
the relative motions of the parts ma) be other-

wise mechanically produced.

Having now described our invention, what
we clmm as new, and desire to secure by Let-
tels Patent, 1s— '-

The combination of aneedle- head, a cam-
cylmdel Inner and outer guides of U*r'ea,‘rer
diameter than the needle-hea,d for two sets
of warp -threads, so as to form an oblique
open shed between the war ps as they pass to

‘the needle-head, inner and outer weft-thread

cuides auanued to deliver upon the outer or
hook side of ‘the needles and below their
latches, and a knitting-thread guide located
W lthm the guides for the warp and weft.
The combination of aneedle-h ead,a cam-
yhudel inper and outer guides of U*I'ea,tel
diameter than the needle-head for two sets of
warp-threads, so as to form an oblique open

shed between the warps as they pass tothe

needle-head, inner and outer weft-thread

guaides arr anﬂ*ed to deliver upon the outer or

hook side ot the needles and below their
latches, a knitting-thread guide located with-
in the guides for the warp and weft, and power

mechanism for causing a relative rotation be-

tween the needles and thread-guides.
3. The combination of aneedle-head, a cam-
cylinder, inner and outer ring-guides of

oreater diameter than the needle-head, ar-

ranged concentrically and of different dlam e-

ters for two sets of warp-threads, so as to form

The
warps 1, after passing through the guides I’,.

are threaded thr ough the ring I and thenee
pass down through ‘the bearing K and 1n the

70

75

30

9¢

100

105

ITO

115

120

an open oblique shed between the warps as

they pass to the needle-head, inner and outer
weft-thread guides mmnged to deliver upon
the outer or hook side of the needles and be-

low their latches, one of which is arranged

exterior to the Warp-gﬂid es and the other be-

| tween the warp-guides, and a knitting-thread

onide located within the guides for the warp

and weft, so as to delwel its thread to the._

needle-hoohs above the latches.

4. The combination of a needle- hedd acam--
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cylinder, inner and outer guides of greater
diameter than the needle-head for two sets of

‘warp-threads, so as to form an open oblique
shed between the warps as they pass to the |

needle-head, inner and outer weft-thread
guides arranged to deliver upon the outer or
hook side of theneedles and below the latches,
a knitting-thread guide located within the

- guides for the warp and weft, and tension de-

IO

vices acting on the warp-threads before Pass-
ing to the guides.
0. T'he combination of aneedle-head, a cam-

- eylinder, inner and outer guides of greater di-

20

ameter than the needle-head for two sets of
warp-threads, so as to form an oblique open
shed between the warps as they pass to the
needle-head, inner and outer weft-thread
guides arranged to deliver upon the outer or
hook side of the needles and below their
latches, a knitting-thread guide located within
the guides for the warp and weft, and inde-

pendent tension devices acting on the warp-

threads before passing to the guides.

25
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6. ''he combination of a series of recipro-
cating needles arranged in a cirecle with a ro-
tating cam-ring to reciprocate said needles,
guides for two sets of warp-threads arranged
about said needles and of greater diameter or
size than the needle-cylinder, so as to feed

the warp-threads obliquely between the nee-

dles to form an oblique open shed, and a ro-
tating thread-guide forthe knitting-thread,lo-
cated within the space bounded bythe inner
set of warp-threads and adapted to feed the
knitting-thread back of the warp-threads and

~into the hooks of the needles.

40

7. The combination of a series of recipro-

cating needles arranged in a circle with a ro-

tating cam-ring to reciprocate said needles,
guldes for two sets of warp-threads arranged
about said needles and of greater diameter

- or size than the needle-cylinder, so as to
- feed the warp-threads obliguely between the

45
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needles to form an oblique open shed, a rotat-

ing weft-thread guide arranged upon the out-.

side of the warp-threads and below their

guides, a rotating weft-thread guide rotating

in the shed formed by the two sets of warp-
threads and adapted to feed the thread below
the latches of the needles, a rotating thread-
guidefortheknitting-thread,located obliquely
within the space bounded by the inner set of
warp-threads and adapted to feed the knit-
ting-thread back of the warp-threads and
into the hooks of the needles, and a rotating
oblique thread-guide for a second knitting-
thread, located between the two warp-guides,
so as to travel in the oblique shed formed by
the two sets of warps. |
8. The combination of a set of reciprocat-
ing needles arranged in a circle with a ro-
tating cam-ring to reciprocate said needles,
ring-guides of greater diameter than the cir-
cle of needles for two sets of warp-threads,

arranged about said needles to deliver the

warp-threads obliquely to the needle-head

-430,300

for an outer weft-thread, arranged outside of
‘the needles below their latches and below the

warp-guides, a -rotating obliquely-arranged
inner weft-thread guide between the warp-

‘guides and traveling in the oblique shed
| formed by the warp-threads, and an inner

rotating guide for the knitting-thread, ar-
ouide. | - |

9. The combination of a set of reciprocat-
ing needles with a rotating cam-ring to re-
ciprocate said needles, guides for two sets of
warp-threads, arranged about said needles to
deliver the warp-threads obliquely to the

‘ranged between the needles and inner warp-

| needle-head between the needles, but at dif-

70
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ferent angles, to form a shed, a rotating roller-

guide for an outer weft-thread arranged out-
side of the needles below their latches and
belowthe warp-guides,a rotatinginneroblique

‘wett-thread guide between the warp-guides

and traveling in the shed formed by the warp-

‘threads to feed the weft-threads to the front

of the needles below the latches, an inner ro-
tating guide for the knitting-thread, arranged
between the needles and inner warp-guide,
and a rotating obligque guide for a knitting-

thread, located between the warp-guides and

in the path of the needles while reciprocating

and passing obliquely down between the two

sets of warp-threads and feeding the knit-
ting-thread to the needles above the latches.

10. T'he combination,inaknitting-machine,
of a series of reciprocating needles with warp-

guides fordelivering two sets of warp-threads

obliquely to the needle-cylinder between the

needles at different angles and so as to form

an oblique open shed, a rotating weft-guide
exterior to the warp-threads to feed the weft-
thread to the front of the needle below the
latches, a rotating weft-guide for delivering
two weft-threads, adapted to travel between
the two warp-guides and feed the threads to
the front of the needles below the latehes, a
rotating frame carrying said latter weft-gunide
and having guides and supports for bobbins
for two weft-threads, a needle-head, a cam-
cylinder, and an inner rotating guide for the
knitting-thread, located between the needles
and inner warp-thread to feed the knitting-
thread to the hooks of the needles above the
latches. | | : :
11. The combination,inaknitting-machine,
of a needle-head, cam-cylinder, and a series of
reciprocating needles with warp-guides for

delivering two sets of warp-threads to the
‘needle-cylinder between the needlesand so as

to form an oblique open shed radiating from
the frontof the needles,a rotating weft-gnide
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exterior to the warp-threads for delivering a

wett thread to the needles below their latches,
a rotating oblique weft-guide for delivering
two weft-threads to the needles below their
latches, adapted to travel between the two

warp-guides, a rotating frame carrying said
latter weft-guide and having guides and sup-

portsior bobbins fortwo weft-threads, a rotat-

between the necdles, a rotating roller-guide | ing oblique knitting-threadguide arranged be-

130
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tween the warp-guides for deliveringathread | locity, and tension devices to control the ten-

to the needles above the latches, end an inner
rotating guide forthe knitting-thread, located
between the needles and inner wa,rp-threa,d
for feeding a thread to the needles above the
latches. |

12. The combination of the needle-cylinder
B, having a series of reciprocating needles b,
and a cam-cylinder with warp-thread guides
H G, rotating wheels D d, f, and ¢, a weft-
thread guide M and weft-spool support car-
ried by the wheel D d, an inner weft-guide N
and weft bobbin or spool support carried by
the wheel /| a knitting-thread
bobbin or spool support earried by the wheel

e, and power mechanism to rotate all the

20

wheels at the same velocity.

13. The combination of the needle-cylinder
B, having a series of reciprocating needles 0,
and a cam-cylinder with warp-thread guides
H G, rotating wheels D d, /, and e, a weft-
thread guide M, tension device and weft-spool
support carried by the wheel D d, an inner
weft-guide N, tension device and weft bobbin
or spool support carried by the wheel f, a
knitting-thread guide R and bobbin or spool
support carried by the wheel ¢, power mech-
anism to rotate all the wheels at the same ve-

ocuide R and

sion of the warp-threads.
14. In a kmttmﬂ*-mdchme the comblnatlon

30

of aserlesof needles with warp-thread guides

for an inner and outer set of warps ar rann‘ed_

outside and above the needles and adapted to

ouide the two sets of wam-threade obliquely

to the needle-head at differentangles to form
an open circular and oblique Shed

- 15. A circular-knitting machine form aking
double-ply warp and weft fabrie, pmwded
with a ring-guide for each set of warps, ar-

35
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ranged to gulde said warps to form an oblique .

open shed between the warps, and in which
onering-guideis of greater diameter than the
other 11nﬂ-tﬁu1de a,nd both of greater diameter

‘than the needle-hea,d, a rotating guide for

each set of weft-threads, and a kmttme'-
thread guide located inside the innermost of
said warp-guides.
In testimony of which mventlon we here-
unto set our hands.

MATHEW RHOME
HENRY F. HERKNER.

Witnesses:
H. DURANT CHEEVBR
JAMES H. COBB.
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