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UNITED STATES

PATENT OFFICE.

HENRY HILL, OF NOTTINGHAM, ENGLAND.

CIRCULAR-WARP MACHINE.

SFECIFICATION fbrming vart E;f Letters Patent No. 667,701. da,ted February 12, 1901.
Application filed December 30,1897, Serial No, 664,586, No model.)

To all whom it may concermn:

Be it known that I, HENRY HILL, a subject
of the Queen of England, residing at Notting-
ham, Kngland, haveinvented certain new and
usetul Improvements in Circular-Warp Ma-
chines,(for which I have obtained Letters Pat-
ent in Austria, No. 47 72,939, dated May 25,
1897,) of which the following is a specification.

This invention relates to improvements in
circular-warp machines for producing seam-
less tubular-warp lace fabries—such, for ex-
ample, as foundations for incandescent man-
tles.

The 1nvention will be best understood by
reference to the accompanying drawings, in
which—

Figure 1 is a front elevation showing the

prineipal part of a machine constructed ac-

cording to my invention. Kig. 2 isa vertical
section, drawn to a larger scale, of part of the
machine. |

Like letters indicate like parts throughout
the drawings.

The needles D (see Fig. 2) are arranged in
a circumferential line, with their length par-
allel to the axis of the machine, as shown, or
nearly so. They are secured to one common
needle cylinderor sleeve D', which is mounted
loosely on a hollow cylindrical casing D?,
which latter is preferably arranged with its
axis vertical, as shown, and is secured in a

boss or seat B*in the cross-stay B of the fram-

ing. The needles D are also supported in a
circular slay D? secured to the upper end of
the casing D-.

‘T'he needle-cylinder D' (see Fig. 1) is recip-
rocated vertically on the casing D? by one or
more cams on a main shaft which is placed
below the needle-cylinder and is not shown.
The movement of this cam or these cams is
communicated to the needle-cylinder by a le-
ver and a forked connecting-rod jointed to
the lugs D° of the needle-cylinder. If pre-
rterred, an eccentric or crank mav be ein-
ployed instead of the cams.

The whole of the needles D are raised and
lowered simultaneously, and the fabric G (see
Fig. 2) as it is produced is carried down the
interior of the cylindrical casing D? to a take-
up roller, from which it may be delivered onto
a work-roller in a well-known manner.

'Thethread-guides,which snpply the threads

1

to the needles, are dependent and may be
formed of spring-wire. They are subdivided
into two sets—an inner set ]I and an outer set
I'—both arranged in concentric cirenmferen-
tial lines, one set being within the other.
Those in theinoner set I are cranked outward
at their lower ends, while those in the outer
set I" are cranked inward, so that the eyes at
their lower ends, through which the threads
I*pass, are brought together, asshown. The
inner set 1 1s arranged around a cylindrical
casing or sleeve 7, and their upper ends are
secured to a raised rib or flange J’ at the up-
per end of the said casing. The cylindrical
casing J is mounted on the lower end of a hol-

| low shaft J? which latter is mounted in a

sleeve-bearing J3, secured to or formed on a
cross-stay J% The outer set I’ is arranged
aroand a ceylindrical casing K, surrounding
the inner set of needles, and their upper ends
are secured to a raised rib or flange K’ at the
upper end of the said casing in the same man-
ner as the inner set. The casing K is pro-
vided with an extended flange K%, which fits
loosely in a seating K®, formed in the cross-
stay IC%, and is held in this seating by a ring
K®, secured to the seating K3. The ends of
the cross-stays J* and K* (see Fig. 1) are con-
nected to bracket-bearings K°® K mounted
on the pillars C C', respectively.

The lower cranked parts of the two depend-
ent sets of thread-guides I I' (see Fig. 2) are
held by their own elasticity normally on the
surfaces of the corresponding cylinders J and
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K; but the said ends are opened out into the -

positions shown in dotted lines by collars or

rings J° K% mounted on and sliding on the
casings J and K, respectively. As these col-
lars or rings J° and K°® are moved from the
position shown at the top of their correspond-
ing casings J and K to the position shown in
dotted lines at the bottom of said casings the
lower ends of the whole of the thread-gnides
I I' will be forced outward radially into the
position shown in dotted lines, and they will
again return to their normal position when
the collars or rings J° K® are raised again. In
addition to imparting a radial motion to the
guides I I’ the rings J® K?® are provided with
slav-rings J° K respectively, and these slay-
rings are provided with recesses in their pe-
ripheries to receive the guides, and the latter
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mediately connected therewith bodily.
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are thus by this means held in their relative
positions. | |
Vertical reciprocating movement may be
imparted to the two collars J° K° by the fol-
lowing arrangement,: The collar or ring J% (see
Fig. 2) is connected by two bars L, working

in slots or recesses in the cylindrical casing
J,toaring L', which is held loosely and may

thus rotate in a seating in & ring L* by means
of a ring L3, secured to the ring L% as shown.
The ring 12 (see Fig. 1) is mounted on the
sleeve-bearing J2 and is econnected by adjust-
able rods L to a eross-head M. The collaror
ring K3 (see Fig. 2) is connected to the eross-
head M by a similar arrangement. The col-
far or ring K3 is connected by two bars N,
working in slots or recesses in the casing K,
to a ring N’, which is held loosely in a seat-
ing in a ring N? by a ring N3, secured to the
ring N2, as shown. The ring N*is connected
by adjustable rods N* to the cross-head M.
The cross-head M (see Fig. 1) is mounted on
the upper ends of two shafts M’, which are
carried in the bracket-bearings K% K. The
lower ends of the two shafts M’ are connected
by connecting-rods M-? to two levers provided
with antifriction-rollers which are in periph-
eral contact with camson the main shaft, here-
inbefore referred to. In addition to their ra-
dial movement the thread-guides are recipro-
cated angularly. This is effected by rotating

the c¢ylindrical casings J and K, to which the

and the mechanism 1m-
The
cylindrical casing J, which is secured to the
hollow shaft J?, is reciprocated angularly by
an arm O, (see Fig. 1,) secured to the latter.
This arm O engages with the inner end O’ of
a lever O?, mounted on the pillar C, and the
outer end O3 of the lever O? engages with and
is actuated by a pattern-wheel O%, secured to
a vertical shaft, which is connected vo the
main shaft by suitable gearing. The casing
K, which is reciprocated in its seating K?, is
provided with an arm Q, which engages with
the innerend Q' of thesecond lever Q* mount-
ed on the pillar C. The outer end Q° of the
lever engages with a second pattern-wheel
Q* on the vertical shaft. |

The threads I?are carried from a warp beam
or spool, which may be placed above the ma-
chine, through the space between the two ¢y-
lindrical casings J and K, to the eyes in the
lower ends of the thread-guides I I', and
thence to the needles D.

The operation of the machine is as follows:

guides are secured,

The needles D rise until their upper ends are

above the lower ends of the guides II' while
the latter are in their normal position, as
shown. The lower ends of the gnides 1 I' are

then moved radially outward into the posi-
tion shown in dotted lines in Fig. 2, passing
and carrying the threads between the needles.
The guides are then moved angularly one or
more needles, both sets in the same direction
or the set I in the reverse direction to the set |
I'’, and return through the needles to their |

' normal position again, thus lapping the

threads on the needles. The needles are then
lowered to draw the loops through the pre-
ceding loops and the abuve process again re-
peated.
to form a continuous fabric the thread-guides
must be moved angularly more than one nee-
dle either every course or at intervals of every
two or more courses, which is determined by
the character of the fabrie which is being
produced. The work is held down by a cir-
cular plate T, (see Fig. 2,) placed within the
line of the needles. This plate is connected
to the lower end of a spindle T, placed with-
in the hollow shaft J2. It is normally held
down by aspring T?, (see Fig. 1,) but is raised
each course by the cross-head M engaging
with a striking part or pin T® in the spindle
TV. The mesh of the work may be changed
by shogging the vertical shaft which carries
the pattern-wheels O* Q*longitudinally, so as
to throw the pattern-wheels O* Q* out of ac-
tion or bring other pattern-wheels into en-
ocagement with the ends O? Q® of the levers
0?* Q. 'The vertical shaft P may be shogged
by any well-known arrangement controlled
by the attendant or by a pattern-chaln or
other convenient arrangement. |

The latches of the needles D are prevented
from rebounding onto the hooks when the
loops have passed over and relieved them by
a circular ring or plate V, which is connected
by brackets V' to the cross-stay K*

I claim— | |

1. In a circular-warp machine, the combi-
nation with the needles, of a set of dependent
elastic guides provided with warp-eyes at
their lower ends for the passage of the warp-
threads, a cylindrical casing which may be
reciprocated angularly and around which the
warp-guides aresecured,and acollararranged
to slide up and down on the cylindrical cas-
ing for moving the lower ends of the guides
radially outward, said guides being returned
to normal position by their own elasticity
when released by the collar; substantially as
described.

2. In a circular-warp machine, the combi-
nation with the needles, of a set of dependent
elastic guides provided at their lower ends
with warp-eyes for the passage of the warp-
threads, a cylindrical casing which may be re-
ciprocated angularly and around which the
warp-guides are secured, means for recipro-
cating the casing, a collar arranged to slide
up and down on the cylindrical casing for

It will be understood that in order .
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moving the lower ends radially outward, said

guides returning automatically to normal po-
sition when released by the collar, and mmeans
for operating the collar; substantially as de-
seribed.

3. In a circular-warp machine, the combi-

nation with the needles of dependent warp-

guides provided at their lower ends with warp-
eyves for the passage of the warp-threads, a
cylindrical casing which may be reciprocated
angularly and around which said guides are
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secured, means for reciprocating the casing,
a collar sliding up and down on the cylin-
drical casing, arotatablering connected to the
said collar, a seating-ring for the rotatable
ring, a cross-head connected to the seating-
ring, and means for reciprocating the cross-
head; substantially as described.

4. In a circular-warp machine, the combi-
nation with the needles, of an inneraad outer
set of dependent warp - guides provided at
their lower ends with warp-eyes for the pas-
sage of the warp-threads, a ecylindrical casing
mounted onthecentralshaftaround whichthe
inner guides are secured, a second outer con-
centric eylindrical casing around which the
outer guides are secured, a seating in which
said eylinder is mounted, means for recipro-
cating both the said casings angularly, a col-
lar sliding up and down on each c¢ylindrical

2z casing for moving the lower ends of the guides |

3

outward, and means for operating both col- -

lars; substantially as described.

5. In a circular-warp machine, the combi-
nation of the needles, of an inner and outer
set of dependent warp -guides formed of
spring-wire, arranged in concentrie circum-
forential lines, one within the other, the in-
ner set being eranked outward at their lower
ends, and the outer set being cranked inward,
whereby the eyes formed in these lower
ends through which the threads pass, will
be brought together and means for actuating
said guides; sabstantially as desecribed.

- In testimony whereof I have hereto set my

witnesses.
HENRY HILL.
Witnesses: |
MARK SHAW,
ALFRED CLARKE.
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