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UNITED STATES

PATENT OFFICE.

CORNELIUS CALLAHAN, OF

CHELSEA, MASSACHUSETTS.

KNITTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 246,288, dated August 30, 1881,
Application filed April 19, 1881. (No model,) -

To all whom & May COncern :
Be it known that I, CORNELIUS CALLAHAN,

of Chelsea, county of Suffolk, State of Massa-"

chusetts, have invented an Improvement in
Knitting-Machines, of which the following de-

seription, in connection with the accompany-

ing drawings, is a specification.

This invention in knitting - machines 1s em-
bodied in a machine of the circular class,
adapted to knit a tubular fabric, having addi-
tional warp - threads incorporated in a well-
known way with the knitting - threads, which
may be more or less in number, according to
the diameter of the tube to be knitted and the
class of fabric to be made.

In my machine 1 employ a series of latched
needles on slides beld in grooves of a revolv-
ing needle - cylinder, and reciprocated 1n the
sald grooves by the cams of a stationary cam-
eylinder. The warp -threads are taken trom
spools carried by a revolving warp carrying or
holding frame extended above the needles, the
hub or gear carrying the said frame having1ts
bearings below the needle ani cam eylinders,
the upwardly-extended arms forming part of
said warp-carrying framerevolving outside the

said cam-cylinder in unison with the needle-

cylinder, which isrevolved inside the cam-cyl-

1nder. - |
To enable me to use such a machine as re- |

ferred to, introduce a weft-thread, obtain ac-
cess to the parts necessary to do knitting, and
keep the machine in order, I have provided the
machine with a weft-holding stud or projec-
tion, from which the weft is delivered iuto the
fabric at the rear of the rising needles, and
have arranged the said weft-holder so that it
remains stationary near the needle-cylinder, it,
however, being solocated asto permit the warp-
holding frame to revolve freely and in no way
disturb the delivery of the weft-thread from its
spool or spools. The cam-eylinder is provided
with one cam portion, on which the projections
of the needle-slides rest when the needles are
most depressed; but immediately next such

cam portion, and between it and the usual nee- |
dle-lifting cam, I have arranged a short pre-

liminary lifting-cam and butt-supporting sur-
face, the purpose and object of which 1s to
temporarily lift several of the needles toslacken

t held under strain by the needle and support
the needles partially lifted, so that the weft-
thread may, without fail, pass to the rear of
the said needles before they are started in their gg
final ascent, thus insuring the certain passage
of the needles upward in front of the weft-

| thread.

The. specific features and organizations of
mechanical devices constituting my invention 6o
will be set forth at the end of this specification.

Figure 1 is a partial top view, showing the
revolving warp-holdivg frame at the top of the
machine, with a few of the warp - spools with
their warp-threads extended under the tension 63
device and down through the tube sizing or
gaging ring at the center of the said frame, and
also the two knitting-threads and their spools.
Fig. 2 is a vertical section of my improved ma-
chine, a part of the frame at the right being 7o
broken away; Fig. 3, a view of that part of
my machine below the dotted line x #, Fig. 2.
Fig. 4 is an enlarged vertical section of the
needle - actuating cam - cylinder and needles.
Figs. 5 and 6 are sectional and detached top 75
“views of the lowermost eam for wmoving the
needles. Trigs. 7 and 8 represent, in section,
both halves of the stationary needle-cylinder
with its cam ; Fig. 9, a detail of the cam-cyl-
inder, one of the weft-bobbins, and weft-ten- 8o
sion device; Fig. 10, a vertical section of the
' needle-cylinder, showing oneneedleinelevated
and another needle in depressed position. Ifig.

11 is a detail of the stationary warp-throwing
cam, part of the needle-cylinder, and some nee- 835
dles and warps,some of the needles taking and
drawing down the knitting-thread; Fig. 12, a
detail, showing the position of some more of
the needles at theright of those shown in Fig.

11, with the weft - thread strained across the go
warp-threads, just above the hooks of the nee-
dles, the farthest needle at the right having
been started upward above and at the front of
the weft-thread. Fig. 13 is a section taken
through the warp-throwing cam at its longest g5
part; Fig. 14, a side view of -the take-up de-
vices and actuating-gear removed from the ma-
chine; Fig. 15, a partial right-hand view of
Fig. 14, and Fig. 16 a detail to be referred to;
Iig. 17, a vertical sectional detail of the parts 100
shown in Figs. 14 and 15, and designated -by

the tension on the warp and knitting threads | same characters; and ¥ig. 18 1s a vertical sec-
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tional detail of the gear 9, disk 14, and roller | of the said depending portion ¢® and back of

11 of Kig. 14.

This machine is adapted to knit a tuabular
fabric having warp and weft introduced there-
in, such fabric being chiefly used for hydranlic
hose; but, if desired, the said machine may be
used to knit fabrics or tubes of large diameter,
to be cut and madeinte cloth for clothing pur-
poses, any desired number of weft-feeds being
added, according to the diameter of the tube.

The sideframes, A, are connected at bottom
by the cross-brace A’, which serves tosupport
the foot or lower journal of the revolving take-
up mechanism, to be hereinafter described. At
their upper ends the side frames sapport the
table A?, cat away at its center to receive the

two cylindrical flanged stationary bushings «

a’, which are attached firmly to the said table
by suitable screws. The exterior of the fixed
bushing « serves to support internally the
necked gear B, from which rises the arms a® of
the warp - holding frame, having, as herein
shown, one or more rings,; a’, provided with
pins a* to receive the series of spools &’ a® for
the warp-threads . These arms also carry the
leading-ring 0/, about which the warp-threads
b are wrapped once, in order that the kinksin
the warp-threads may be removed before pass-
ing under the tension devices.

Eachtension device consists, as herein shown,
of a short cylinder  having a screw-threaded
rod extended from it at right angles, (see right
of Ifig. 2,) where 1t receives a spring and a
thumb-nut, &, by which the pressure of the
short cylinder upon the two warp-threads be-
tween it and the said ring b* may be regulated.
These arms also carry the tube gaging or siz-
ing ring b, it receiving over its smooth top and
down through it all the warp-threads b, the in-
terior diameter of the said ring substantially

determining the diameter of the tube to be
knitted and keeping the warps in a circle of

- smaller diameter than the diameter of the cir-
cle occupied by the outer portions of the nee-

50

dles n below the top of the needle-cylinder

“when depressed. The annular series of warp-

threads ), between the gaging-ring 6’ and fab-
ric on the needles,1s contracted shghtlyas the
warp-threadsapproach thefabric or tube. The
annular serics of warp-threadsis supported in-
ternally, just above the highest point reached
by the needles in their ascent, by a stationary

- warp-throwing cam, ¢, adjustably attached to
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the stationary rod 0° connected with the bar
¢® of a standard, ¢!, fitted to arm ¢°, suitably
secured to the table A. The standard ¢* sup-

ports two spools, ¢, containing the knitting-

threads ¢, which are passed from gutdes ¢ di-
rectly down through the gaging-ring J° and
openings ¢’ (see Fig.3)1n the said warp-throw-
ing cam ¢, the said knitting-threads ¢ passing
down behind the depending portions ¢® (see
enlarged detail, I'ig. 11) directly to the usual
needles, the hooks of which, when elevated and
thrown inward toward the center of the nee-
dle-cylinder, as will be hereinatter described,

the warp - threads 0, opposite those needles
which are receiving thread, the said warp-
throwing cam, inside the annular series of
warp-threads, temporarily deflecting or throw-
ing outward a portion of the warp-threads, to
permit the knitting-thread to be deposited be-
tween the elevated needles and the 1nside of
the warp-thread, held temporarily by the cam
¢ away from the knitting-thread.

The necked gear Bisrotated by the gear B?
through the intervention of the gear B* on the
shaft BZin the bearing B® and the gear b/ at the
upper end of the said shaft, as shown clearly 1n
Ifig. 2. T'he gear B? derives its movement from
its connected bevel-gear C, driven by a bevel-
pinion, C% (seeI'ig.14,) fixed upon the mner end
of themain orpower-driven shatt C/, having up-
onit any suitable friction-clutch, C*, under con-
trol of a hand-lever, C% so as to start or stop the
machine at will. The hub of the gear B® re-
celvesand has secured toit, by suttable screws,
d, the shank of the needle-cylinder bearing d',
made hollow for the passage through it of the

this shanlk is held detachably in place by suit-
able screws, to thus enable it to be changed
whenever it is desired to employ a needle-cyl-
inder, e, of greater or less diameter. 1 de-
nominate the upper end, d?, of this cylinder-
shank as the “redacing-collar.” The needle-
cylinder e is attached to this reducing-collar
by suitable screws, as shown in Fig. 2, and the
sald cylinder, collar, and shank, together with
the needles n, the slides »/ of which are fitted
into grooves in the needle-cylinder, all rotate
In unison with the gear B>,

Within the stationary flanged bushing a, and
extended through holes made in the top of the
table A?, are placed the shanks ot the supports
f, preferably three in number, screw-threaded
at top and provided each with two smtable
nuts, f7, (see I'ig. 4,) between which are adjust-
ably held the double flanges of the cylindrical
shell /2, within which are secured and held by
suitable screws the camm portions g ¢', which,
acting on the projecting butts #° of the shides
n/, raise and lower the needles in proper time
and order to do knitting. These two cam por-
tions ¢ ¢’ are just as usual, with the exception
that I have added the small preliminary nee-
dle-rising portion 7** and needle-butt-support-
ing sarface ¢?, and madeacorrespouding notch,
g%, as shown clearly in Fig. 4, above the sur-
face ¢°>. This portion 7% is just high enough
to lift the needles n for a distance substantially
equal to the length of the new loops drawn
down by their hooks through the old loops, as
shown by the intermediate needles of Ifig. 12,
and when so raised, the said needles, prefera-
bly about five in practice, are held with the
tops of their hooks suabstantially at the level
of the knitted goods then resting on the top
of the needle-cylinder ¢, as shown in Ifig. 12,
the supporting-surface ¢* being of sufficient
| length to rigidly support the butts of several

take hold of the knitting-thread ¢? at the rear | of the said needles in the same plane just af-

knitted tube or fabric. The upper end, d? of
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surface 2. Holding a few of the needles rig-
idly when slightly elevated, as described, just
after they have been fully drawn down, as rep-
resented by the right-hand needle, Fig. 11, and
just at the rear of those needles which are
started upward in front of the weft-thread g,

- then held taut and bearing against the outer

10O

IS5

sides of those warp-threads b which are held in
true circle by the truly circular portions of the
warp-throwing cam ¢, enables me to slacken a
little those warp-threads immediately opposite
the needles whose butts rest on the butt-sup-
porting porticn ¢° of the cam, so that the welt-
thread w may settle back and move back with
it the said warps b, against which 16 bears, so

" that the said weft-thread fallsin a carved line
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just at the rear of the needles which rest on
the said portion ¢® just before they are started
upward by the rising portion ¢, so that the
said needles, when acted upon by portion ¢,
will alwaysrisein front of the said weft-thread
w. Wereit not for this preliminary rising por-
tion % and the portion ¢* of the cam ¢’ the
needles would be held with their hooks so far
down (see extremeright of Iig. 11,) as to hold
the loops of knitting-thread so taut that the
weft-thread 7, in its efforts to strain the warps
b back to the rear of the said needles, woulrd
be apt to break the loops of knitting-thread,
and often break the needles, and the warp-
threads not being permitted to yield sufficient-
ly to the weft-thread, the needles would be lia-
ble at times to rise at the rear side of or be-
hind the said weft-thread w, making imperiec-
tions in the fabric. The more dense and com-
pact the material being knitted the greater the
importance of this preliminary rising portion
r? and portion ¢

Referring to Fig. 4, it will be seen that the
upper portion of the cam part ¢ and the inte-
rior of the shell /2 are cut out, as at A, to re-
ceive the upper ends of the slides n’ of the nee-
dles as the needles reach their lowest positions,
they being moved outward radially as the rear
sides of the hooks of the needles bent back-
ward from their shanks (shown clearly in Iigs.
4 and 10) travel down in contact with the cy-
lindrical needle-cylinder e. These bent nece-

ent of the United States, No. 140,809, to which
reference may be had.

To vary the length of loop for loose or tight
knitting, the cylinder-shell /* and cams within
it may be lowered or raised by adjusting the

“nuts /7, the needle-cylinder ¢ always remain-

60

ing, however, at the same height.
- To remove or replace a needle, I have pro-
vided the shell with the usual gate, 2% (See
Kigs. 4 and 3.

Referring to the enlarged detail, I'1g.10,where

the needle at the left is shown fully depressed,

and the needle at the right fully elevated in
the needle-cylinder ¢, it will be seen that the
hooks of the needles in thelr two extreme po-

sitions oceupy circles of different diameters,

dles operate substantially as in my former Pat-.

ter they are lifted by the incline #*° from the | by the outside of the cylinder when the nee-

dles are depressed.

The specific construction of the needle-cyl-
inder herein shown, whereby cutting of the
loops drawn down by the hooks of the needles
is obviated by cutting away the upper portion
of the cylinder, has been made the subject of
another application, No. 37,552, filed July 11,
1881, and is not, therefore, herein claimed.

The weft-threads v, before reterred to, two
being preferably used at the same time, are
taken, as shown in full lines, Fig. 3, from spools
¢* on pins secured to the side frames, A, and
areled through guides¢®, one of whichis shown
in Fig, 2, up through hollow sleeves ¢° prefer-
ably composed of short pieces of gas-pipe in-
serted through the table A, and tlanged bush-
ing « inside the hollow gear I3, from which
sleeves the weft-threads are led under the-ends
of one tension device, [, shown as a lever piv-
oted centrally to a lever-carrier, ¢, pivoted at
its rear end npon an ear, % of a fixed frame
or tension - ved, I*, also supported within the
flanged bushing «.

The free end of the lever I? has connected
with it a screw-threaded rod, m, surrounded by
a spring, m?, the upper end of which bears
against the under side of the tension-bed %,
the said threaded rod receiving upon it below
the said spring an adjusting-nut, m’, (see de-
tail, Fig. 9,) by which the downward pressure
of the lever {2 and tension device [.may De reg-
ulated. |

The tension device ! herein described isiree
to rise at either end to adapt itself to any in-
equality of the weft-thread without affecting
the tension of the thread under the opposite
end of the said device. By this device 1 am
enabled to keep both the weft-threadsw under
exactly the same tension by a single adjust-
ment.

The weft-threads 20 beyoud the tension de-
vice are extended about the flanged welt-hold-
ing studs ¢, secured to the top of the cylinder-
shell /2 at such heights and in such positions
with relation to the needle-operating caimns as
to enable the weft-threads w to be led to the
fabric in straight lines just above the tops of
those needles which have been partially lifted
by the preliminary lifting portion #%, and held
by portion ¢%, before deseribed, and as shown
in Fig. 12. -

It will be noticed that the tension device
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and studs ¢ are fixed in position with rela-

tion to, and are loeated within, the circle or
space about which the arms a* and warp-frame
of the machine rotate. Such location of the
weft-tension device and studs was devised to
enable me to employ a machine in which the
warps might rotate, and in which frame-work
or parts moving the said warps might have
its bearing below the top of the needle-cylin-
der and the needles, thus enabling me to ex-
tend the warps from above down to the nee-
dles in nearly a vertical plane, and always af-
ford space for ready access to the latches of

the larger circle being that defined or bounded | the needles, and to enable me to readily reach
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P,
2o P4 to catch and prevent the possibility of oil |
| 4 held and delivered to the needles of the ele-

of the taking-up roll 23.

246,288

the weft and knitting threads, where they are | ciently on the shaft of the said roll to accom-

being worked into the fabric, 'which in practi- {
cal work 1s a matter of ﬂ'reat Importance.

In knitting a fabric for clothing purposes,
where colors are desired in the weft, one or
more of the weft-threads will preferably be
held on a spool, such as represented at o in
dotted lines, Ifig. 3, and in side elevation,
Ifig. 9.

The lower end of the fixed rod 0% is provided
with a work-holding {riction-wheel, p, down
around and about which the tubular fabrie is
drawn, the sald wheel rotating with the fab-
ric and acting to prevent the lower end of the
rod b° from being strained or deflected later-
ally out ot place.

The hollow shank of the needle - cylinder
bearing d’ has inserted within it a work-shield,
the lower end of which i1s made as a pan,

dropping upon the fabric.

The take-up 1s composed of a revolving
frame, D, joined at its top with the gear B,
The lower cross-bar of frame 1) bas a gear, 1/,
suitably bolted or fixed to it, while a stud 01
Lolt, )3, serves for the center ‘about which the
lower end of the frame and gearrevolve. The
gear D' engages and rotates a gear, D4, at the
lower end of a shaft, ID°, held in suitable bear-
ings of the said frame D. The shaft D° hasa
worm, D which engages a worm-gear, 3, hav-
ing attached to it a gear, 4. On the stud 5,
carrying the worm-gear 3, (see, also, Fig. 17,)1is
a small pinion, 6, which engages the interme-
diate gear, 7, (see Figs. 14 and 15,) which ro-
tates a second 1ntermediate gear, 8. that en-
gagesand drivesthe toothed gear9, frictionally
secured upon the end of the shatt 10 of the fab-
ric-drawing roll 11, preferably covered with
1ndia-rubber, and opposed to a like roller, 17.
This gear 9 1s recessed at its rear side (see
If1g. 18) to fit over a disk, 14, secured to the
shaft 10 ountside the frame part D, and this
gear 1s pressed against the side of this disk
by the nut 12, the disk and gear being held
together by friction, so that should the fabric
between the rolls 11 and 17 and the needles »
become slack the said nut may be loosened
and the rolls 11 and 17 be tarned independ-
ently by hand, through the hand-wheel 15 and
its gear 16, both fixed to the second roll, 17,
bhaving 1ts journals in the boxes 18, made ad-

justable by the screws 19. The gear 16, when

moved by the hand-wheel 15, engages the gear
(not shown) at the end of the roll 11 opposite
the end shown in Fig. 14, the said gear being
of the same size as the gear 16, and enables
the said rolls 11 and 17 to be turned as may
be desired. T'he gear 4 engages a gear, 20,
Leld pressed frictionally between the disks 22
and 21. The disk 21 1s secured to the shaft
Thedisk 21 is shown
in dotted lines at the rear of the gear 20. The
disk 22 is forced against the front side of the
wheel 20 by the nut 24, This frictional con-
nection between the gear 20 and the shaft of

modate for the increasing size or diameter of
the fabric on the take-up roll, so as to take up
the fabric uniformly, notwithstanding the 1n-
creasing diameter of the said roll. The two
itermediates 7 8 have their studs held in an
adjustable lever, ¢/, which may have eo-oper-
ating with 1t suitable devices to hold the sa1d
lever in adjusted position.

When it is desired to change the speed of
the take-up, the pinion 6 1s changed and one
of another size substituted for it, and the lever
t/ 18 moved far enough in one or the other di-
rection to properly engage and drive the gear
s0 added. |

A mostimportant feature 1n connection with
the practical success of my invention is that
of the provision shown and described of de-
livering the weft-thread from spools held on
fixed parts of the frame, the weft-threads being

vated rotating needle-cylinder outside the ele-
vated cam-cylinder and within the space sur-

‘rounded by the revolving warp holding or car-

rying frame.

The surface 7¢ of the cam ¢’ 1s that on which
the butts n’ of the slides of the needles rest
when the needles are most depressed. Instead
of starting the lifting-surface ¢° directly from
the surface 72, as commonly done, 1 have 1n-
terposed the preliminary lifting-surface »*° and
horizontal portion ¢% they being essenttal to
lift and hold some of the needles while the
weft-thread is delivered with certainty behind
them, as has been explained.

The bushing « constitutes the hollow bear-
ing about which the warp holding or ecarrying
frame rotates, and within the said bearing 1
liave fixed the parts which sapport the sta-
tionary cam-cylinder located above the said
hollow bearing, and I have also supported the
weft-delivering stud ¢ on a stationary part of
the machine. The gear I3 at the lower end of
the warp-holding irame constitutes a hollow
foot tor the said frame, which foot turns on the
hollow bearing « as a center.

I elaim—

1. The needle-cylinder, its reciprocating se-
ries of needles, and the weft-thread holder or
stud, combined with the cam-¢ylinder having
cam-surfaces %, 7%, ¢*, and t?, the preliminary
needle-lifting surface »** and butt-supporting
surface being arranged between the surfaces
r? and t* to hold the upper ends of several of
the needles 1n-position, as described, after they
have been partially lifted to permit the weft-
thread, directed and gmded by the stad, to be
placed with certainty at the rear of the needles
just before they are to be raised hy the cam-
surface t%, substantially as described.

2. The rotating needle-cylinder, the revolv-
ing warp holding or carrying frame, the hol-
Iow bearing a for the same, and the rotating
needle-carrying cylinder, of smaller diameter,
extended above the said bearmg and smtable
intermediate connections betweeu the frame

the take-up roll enables the gear to slip suffi- | and needle-cylinder to insure the movement of
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the needle-eylinder and the said frame in uni-

son, combined with a stationary cam-cylinder,

also extended above the said hollow bearing,

and a series of reciprocating needles, substan-
5 tially as described.

3. The revolving warp holding or carrying
frame, the hollow bearing a for the same, the
rotating needle-carrying cylinder of smaller
diameter extended above the said bearing, and

10 suitableintermediate connections between the
warp-frame and needle-cylinder to insure their
movement in unison, and the stationary cam-
cylinder, alsoextended up through orabovethe
said bearing, and the series of reciprocating

15 needles, combined with the weft helder or stud
t, fixed with relation to the needle cylinder,
substantially as deseribed.

4. The table A2 hollow fixed bearing a, and
revolving warp-holding frame, having its hol-

20 low foot or gear fitted thereon, and the needle-
cylinder and needles therein elevated above
the said hollow bearing, and suitable gearing

to connect the said warp-holding frame and

needle-cylinder, combined with the stationary
2¢ cam - cylinder arranged inside the space in-
cluded within the said frame as it revolves, and
above the said hollow bearing, substantially as
described.
5. The table A? the bollow fixed bearing «,
30 the cam-cylinder and its supports f, extended
upward from within the said fixed hollow bear-
ing, and tension device and weft-holding stud,
combined with the revolving warp-holding
frame having its foot fitted to the said bear-
35 ing,andtherevolving needle-cylinder, and suit-
able connecting means between it and the sald
revolving frame, substantially as described.
6. The revolving needle-cylinder ¢ and 1ts
shank d’ and bearing &’ for it, combined with
120 the intermediate removable reducing-plate, d7,
substantially as described. |
7. The hollow needle-cylinder and its neck,
combined with the shield p’, provided at 1tS
end with the oil-receiving pan p?, substantially
45 as described, |
8. The tension device composed of the plate
[, the lever %, and suitable means to adjust 1ts
position, and the pivoted lever [, to bear on
- the threads w, as seft forth, the one lever, {, op-
zo erating at each end upon a different thread,
the tension on each being regnlated by one ad-
justing device, substantially as deseribed.
9. In a circular-knitting machine, therevolv-

ing warp-holding frame, the revolving needle--

c¢ cylinder and its series of reciprocating needles,
means to connect and revolve the said {frame
and needle-cylinder in unison, and a station:
ary cam-cylinder,combined with a series of ad-
justable tension devices, substantially such as
6o described, attached to the said frame and op-

erating upon the warp-threads, substantially |

as set forth. | |
10. In a circular-knitting machine, the re-

volving warp-holding frame, its hollow fixed

65 bearing «, the revolving needle-cylinder ¢, ar- |

L
j

ranged above and of smaller diameter than the
said hollow bearing, the series of reciprocat-
ing needles, means to connect and revolve the
said frame and needle-cylinder, and stationary
cam-cylinder, also arranged above the said hol-
low bearing, combined with the tube sizing or
gaging ring, to contract. and gather the warps
above the needles and permit them to be de-
livered vertically, or nearly so, to the said nee-
dles, substantially as described. |

11. In a circunlar-knitting machine, the re-
volving warp-holding frame, its hollow fixed
bearing a, the revolving needle-cylinder e, ar-
ranged above and of smaller diameter than the
hollow bearing, the series of reciprocating nee-
dles, means to connect and revolve the said
frame and needle-cylinder together in unison,
and the stationary cam-cylinder, also arranged
above the said hollow bearing, combined with
the tube sizing or gaging ring §° and the warp-
throwing cam ¢, and suitable means to hold 1t
stationary within the circle of the revolving
warps held by the said ring, substantially as
deseribed.

12. The revolving warp-holding frame, its
tube sizing or gaging ring b°, the rotating nee-
dle-cylinder, suitable means to connect and ro-
tate them fogether in unison, a series of recip-
rocating needles, and stationary cam-cylinder,
combined with the stationary ring 0% 1ts ad-
justable warp-tension devices thereon, and the
warp-throwing cam ¢, provided with holes to
deliver the knitting-threads to the needles be-
tween the needles and the rear sides of the
warp-threads, substantially as described.

13. The revolving warp-holding frame, its
tube sizing or gaging ring 0° the rotating nee-
dle-cylinder, suitable means to connect and ro-
tate them together in unison, a series of recip-
rocating needles and stationary cam-cylinder,
combined with the stationary ring 0° the ad-
justable warp-tension devices thereon, and the
warp-throwing cam ¢, provided with holes to
deliver the knitting-threads to the needles be-
tween the needles and the rear sides of the
warp-threads, and the loose wheel p, located
within the knitted tube, substantially as and
for the purpose described. .

14, The revolving warp-holding frame and
revolving needle-cylinder, and series of recip-
rocating needles, and means to connect and re-
volve the said frame and needle-cylinder, and
a stationary cam-cylinder, combined with the
gear B5 frame D, take-up rolls 11 and 17,

shafts 23 and D?, and gearing, substantially as

‘shown and described, to operate the said rolls

and shaft 23, as and for the purpose set forth.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subsecribing witnesses.

CORNELIUS CALLAHAN,

Witnesses:
G. W. GREGORY,
ARTHUR REYNOLDS.
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