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- UNITED STATES

PaTENT OFFICE.

' CHARLES GREY HILL, OF NOTTINGHAM, ENGLAND.
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| EE:-ECIFICATEON forming part of Letters Patent No. 689,490, dated December 24, 1901.
-Applicatibn filed June 3, 1001, Serial No. 62,984, (No model. SRR

To all whom it may concern: .
- Be it known that I, CHARLES GREY HILL, &
subject of the King of England, residing at

Daybrook, Nottingham, England, have in- |
vented certain new and useful Improvements

in or Relating to Circular Looms, (for which
application has been made in Great Britain,

under No. 19,743, dated November 3, 1900,) of

which the following is a specification.
This invention relates to improvements in

circular-weaving looms, such as described in .

the specification of Letters Patent of the
United States, No. 637,336, filed December 13,
1899. " o .
According tothe presentinvention theshut-
tle-propelling jacks or devices, the warp-op-
erating bladescomprising theshedding mech-
anism, and the beating-up mechanism are ar-

ranged radially in a plane approximately a6
right-angles to the axis of the loom instead |

-~ of parallel to the said axis, as in the specifi-
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cation cited. 'The several parts of the loom

are also so disposed that the slay-rings for
- supporting the prineipal operating parts and
the cam-rings for operating said parts are car-
ried by a central column and the cam-rings

driven from this central point. =~ -
The invention will be best understood by

reference to the accompanying drawings, in

which—

Figure 1 is a sectional elevation showing

one-half of a loom constructed according to

my invention. Fig.2 is a sectional elevation

showing the supporting and operating mech--
anism of the shuttle-propelling jacks. Ifig.

9* is a plan view of the shuttle-propelling

mechanism. Fig. 3isa sectional elevation of

the warp-blade-operating mechanism. FKig.
4 is a face view of part of one of the warp-

blade-operating cams. Fig. 5isan elevation,

partly in section, showing details of the warp-
blade cam-switch mechanism. FIig. 618 an
elevation, and Fig. 7 a plan, showing detalls

of the detachable joints for connecting the
‘bunches of warp-blades to their supporting

~and operating stocks. Fig. 8§ is a sectional

elevation, and Fig. 9 a plan, partly in section,

showing details of the beating-up mechanism.
Fig. 10 is a plan showing details of the beat-
Fig. 11 18

ing-up cam-driving mechanism.

an elevation, and Fig. 12 a plan, of the ar-
rangement for operating the selvage mechan-

“gles to the axis of the loom.
C? is carried by radial arms C° extending

1S,
larger scale than Fig. 1.

Like letters of reference indicate similar
parts throughout the drawings.

The framing of the loom is comprised

mainly of a base A, a central hollow column

or pillar B, mounted on a hollow casing B/,
which is secured to the base A, and a concen-

tric external framing A’, which is mounted on
or secured to the base A.

The shuttle-propelling jacks C (see Figs. 1,

2, and 2*) are formed with or secured to stocks
or sliders ¢', mounted in radial recesses in
the upper face of an annular slay-ring C3,
which latter is sitnated in a plane at right an-
~The slay-ring

from a boss CY, (see Fig. 1,)secured on the
central column BB. | -_
The stock C' or slider of each shuttle-pro-

pelling jack C is placed in an independent re-
‘cess in the slay-ring C? and each stock1s pro- .

vided with a projection or stud C°, (see Fig.

the slay-ring C?. Every alternate stock C'is

| longer than the remainder, and the long ones
engage in the inner race D?and the short

ones in the other or outer race D'.

~ The cam-ring D (see Fig. 1) is carried by

radial arms D3, extending from a boss D*
. ;. & p

‘which is mounted loosely on the central pil-

lar B. In addition to the boss D* taking a

 Figs. 2 to 12, inclusive, are drawn to a

53

60.

03

70

75

2,) which engages in one of two independent
cam-races D' D?, formed in the lower face of
‘a cam-ring D, which latter is placed above

80

bearing on the pillar B it is provided with
an annular toothed wheel D?°, which is pret-

erably let into the boss, asshown. This wheel

D’ engages with a pinion E? mounted on a
vertical shaft E, which is situated within the

pillar.

The shaft K is carried in bearings ES (see

Fig. 1) at the top and bottom of the pillar B

| and is'in an eccentrie position relatively to
the outer face of the said pillar.

is provided with pinions E" E° K3 E4 X3 for op-

‘The shatt
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erating the several parts of the loom, which

pinions project through lateral openings B?,
(see Fig. 10,) formed in the wall of the pil-
lar at the points where the pinions are situ-

ated. - ‘

The vertical shaft E is connected by bevél- "

toothed gearing F' within this pillar to a hori-

I1CO
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zontal main shaft F, which la,tter is carried
across the lower part. of the loom and through
the hollow casing B’, on which the eentral
pillar B is mounted This main shaft F is
mounted in suitable bearings F? secured to
or formed in the framing. The outer ends
of the shuttle- -propelling Jacks are further

- supported by a slay-ring C" (see Fig. 1,) car-

ried by brackets C7, c;ec,iurLed to the outer fram-
ing A’

Vertwal extensions C8 (See Figs. 2 and 22)
on the propelling-jacks C form an annular
shuttle-race, and the said extensions are

moved “adldll} to and from the center line

of the said race in the manner described in
the specification cited and propel the shuttles
Y by their action on the double inclined
rear ends thereof.

The warp-blades G (see I‘ws 1, 3, 6, and '7)

for operating the warp- threads g are in each |

- segment of the loom subdividedinto, say, four
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'side of the slay-rmﬂ'
arranged in pairs in these recesses, each pair
comprising a long stock G’ and a short stock
The IOHG‘StOLkb G’ are first placed in the |
recesses and the short ones G* on the outer |
side thereof, while both are provided with
studs G, WhICh engage in one of two inde-

_G2

groupsor bunch es,placed oneundertheother,
mld each group is connected to and opemted
by a stock or slider G’ or G?in the sanme man-

ner as described in the specification of Let-
-ters Patent hereinbefore referred to.

These
stocks G’ G® are carried in radial recesses
formed in the u pper and lower faces of a slay-
ring (%, which is placed.below that of the
shuttle- prnpellm jacks C. The slay-ring G3
(see Fig.1) is also carried by radial arms Gr‘1

extendmﬂ* from a boss G, semred on the cen- |

tral plllar B.
The stocks G’ G? in the recesses in the un-

|

derside of the slay-ring G3are heldin the said

recesses by an outer ring Qand an inner ring
or plate Q’, (see Fig. 3,) secured on the under
The stocks G’ G* are

pendent cam-races fm med In two cam-rings
H H', one cam-ring H being situated above
and the other below the bla,y-I ing G%,

Each cam-ring H H' (see Fig. 1) is C&l[‘led'

by radial arms H‘1 extending from two bosses
H5 HS, mounted loose]y on Lhe central column
B, and these bosses are provided with annu-

| ]:«u toothed wheels I17 and H8, engaging with

55
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| herembefmeelted the number and position of |

- the shuttles.

the pinions E3 E¢4, r espeetwely on the vertlcal

shaft B within the column 3. Both cam-
rings H H' are provided with two independ--
ent double cam-races H*H? (see Fig. 4)—that
18, one double race, H?, for the lonﬂ* stocks G’

and the other, °, forthe shf.:ntstocksG?r2 Each
double cam-race II°or H? alternates with sin-
gle parts &, as described in the specification

the double parts H?and H? of each race corre-

sponding with the number of and position of
At the point where the single

parts h of each race open out into double
parts H2 or H° switches of speelal form are in-

|

' the cam-ring H.

position of the

689,490

ttodtced in order to turn the studs G®on the
stocks G’ G*from the single parts / into either
of the said double parts, s0 that the threads
operated by each group of warp-blades G may

-

be moved to the inner or outer side of each

shuttle, as desired. The openings from the

single parts /& to the double parts H? or H3; may

be closed by bolts or studs I I’, mounted in
the position shown in openings in the body of
When one of these bolts is
pushed in, its inner end fits in and eloses the
entrance to the corresponding part of the cam-
race and deflects the stud G° on the stocks
into the other part of therace. TheboltsIT
are each pushed in and held in this p031t10n
by the action of flat springs I? I3, (see Fig.
which are secured to the outer face of the
cam-ring H and engage with the outer end of

i the 1e%pectwe bolts. orstuds; butinorderthat
one of the said switch-bolts may always be

held out of actlon the followmfr sm anﬂ'ement

1 is employed.. |
Under the free endcs of the two springs I2 I3
| is a'rod or shaft I*, 'placed tiansvelsely to the
‘springs, and is carried in bearings I° on the

cam-ring H. This shaft I* is provided with
two arms, cranks, or projections I° I7, which

engage with the respective springs I* IZ

These ar ms or projections I° I are d:sposed
approxmlately at right angles to each other,

bolt I' is held out of aection, as shown, while

the other spring I and bolt 1 is in actwn |
‘The position of the two bolts is reversed by

turning the shaft T thloun‘h an angle of, say,

ninety degxees by means of the arm I8, when-

75
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i 80 that one spring I? and the COI‘IBS}_)OBdIH“‘ )

100

the projection 1° will raise the spring Tand

withdraw the corresponding stud I, while the

projections I7 will release the spring 12, and
the latter will now push the Cor respondmw'

stud I into action.
it will be undelstood that each pmr of

switeh-bolts is controlled by.a separate ar-
| rangement, such as described, although only

one. is shown in the dmwmﬂ's, and that the
said bolts may thus be con-
veniently altered and the character of the
fabrie produced changed with great facility.
As shownin Fig. 4 of the drawings, theendsof

the bolts which are filledin are in action and

are disposed soasto prodtce plain weaving.

- Kach group of warp- -blades G is connected
to a single block ¢';, as shown in Figs. 3, 6,

and 7, and the lattel to its stock or shder G‘r'

or G* by a detachable joint of special form,

the outer ends of the blades being supnmted
in a circularslay-ring G3, (see Fw 1,) carried

-by brackets GY on the outer frammw A.

The detachable joint referred to is prefer-
abl y formed as follows: The end of the block

105

116

115

120

125

g (see Figs. 6 and 7) to-which the warp-

blades G are attached is formed with a hori-

zontal recess ¢°, adapted to receive the end of

the stock G'. The SIdGS of this recess are
closed by side springs ¢%, provided at their
free. ends with depressions g* which enter

130
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S

notches formed both in the end of the stock | provided on the outertpart of its upper face

G' and the top and bottom of the recess ¢*, and

- thus securely hold the former in the latter.

IO
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. end of a single radial lever L'.
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Below the warp-blades G are the take-up
jacks J, (see Fig. 1,) through openings in
which the warp-threads g are carried. These
jacks are so operated as to take up the slack
in the warp-threads g during the shedding of
the said threads. In order to assist the jacks
in performing thisoperation,the warp-threads

are carried through slays or over bars J', |

placed above and below the take-up jacks J.
The threads are thus confined at these two
latter points J', while the jacks J move fur-
ther out of line with those points, as indi-
cated in dotted lines, and thus take up the
slack. The take-up jacks are carried in re-

cesses in a slay-ring J8, which is carried by

radial arms J4, extending from a boss J°, se-

cured to the central pillar B. These jacksJ.

are provided with heels or projections, which
engage in a cam-race formed in a cam-ring
K, placed above the slay-ring J°. This cam-
ring K is carried by radial arms K', extend-
ing from a boss K* mounted loosely on the

central pillar B and driven by means of an

annular toothed wheel K3inthe boss KX*, which
engages with the pinion E° on the shaft k.
The beating-up mechanism is comprised of

a number of instruments L, arranged, prefer-

ably, on the inner side of the cloth-line as
follows: The circumference of theloomis for

this purpose divided into segments of con-

venient size, and the whole of the beating-up
instruments L (see Figs. 1, 8, and 9) in each
of these segments are mounted on the outer
These levers
L' are mounted in radial recesses formed in
the under side of the cloth-ring L* and are
adapted to slide radially in the said recesses
and also to oscillate about a fulerum L°,which
is preferably formed by increasing the width
of the lever ator near the middle of itslength,
or, if preferred, the levers L' may be mount-

ed on cylindrical pivots passingthrough slots .

formed in the levers at or about the middle
of their length. f | | SR
Below the beating-up instruments L. is dis-
posed a set of instruments M, which are simi-
lar to the beating-up instruments and are
mounted on the outer ends of suitable stocks
M’. These stocks M'are mounted in thesame
radial recesses in the cloth-ring L* as the le-
vers L’ of the beating-up instrument I, but
below the latter. The levers L' thus rest on
the stocks M’ of the instruments M. The in-
ner ends of the stocks M’ are prevented from
rising with the levers I’ by a wire M?, which
may becontinuousand liesinopeningsformed

in the walls of the recesses.

The cloth-ring 1.2is carried by radial arms
L4, (see Fig. 1,) extending from a boss L se-
cured on the central pillar B. Below the

cloth-ring I?is a cam-ring M3, (see Figs. 3
“and 9,) which is carried by radial arms M4,

extending from a boss M?, mounted loosely

on the central pillar B. This cam-ring M® is |

the cam-race LS.

in the

with a cam-race M% which engages with studs
M7 on the stocks M’, and thus operates the
latter. This cam-ring is also provided with
a cam race or groove Lf on the inner part of
its face, and each lever L’ is provided at its
inner end with a stud L7, which engages in
The walls L° of this cam-
race rise from the point a to b (see Fig. 9)
and then fall again from & to ¢, and these
raised parts engage with and raise the inner
ends of the beating-up levers L', which are
again depressed by a cam-plate L’, extending

70
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above the ends of the levers, said plate being

secured to the cam-ring M®. The cam-race
L¢ imparts a radial in-and-out motion to each

lever I, while the raised parts a b ¢ of the

walls 18 of the said race raise the inner ends
of the levers, which are again depressed by
the cam-plate L8, "In beating up the instru-
ments L are so operated by the mechanism
described that they are inserted beneath the
weft-thread after the latter is inserted in the

shed, then beat up into the position shown

00

in dotted lines in Fig. 8, and remain in this |

position until the next thread is inserted,
when they are withdrawn and lowered ready
for the next beat. - S |

" The instruments M below the beating-up

instruments normally mesh with the warp-

threads and are only withdrawn to admit of .

the insertion of the weft-threads. above the
point where they are situated and are then

‘immediately reinserted, the beating-up in-

95

100

struments L. being in the position shown in

dotted lines when the instruments M are with-

drawn. | | :
Tt must be understood that the whole of the

instruments L do not beat up simultaneously,

but that each set beats up in succession as a
shuttle passes it and inserts a weft-thread,

‘the instruments M below the beating-up in-

struments being operated in like manner.
The cam-ring M? is driven by means of an
annular toothed wheel M® in the boss M en-

gaging with the pinion E’ on the shaft E with-
pillar B. The wheel M?®is not fixed in

the boss M? but is loosely mounted therein.
It is provided with radial lugs or extensions
M?, (see Fig. 10,) which work in recesses M™

105

T1O

II5

in the said boss, the said recesses being of

oreater length than the width of the lugs M?,

so that the wheel M® may be turned a certain

distance in a reverse direction while the boss

'M?® remains stationary. |

120

The above arrangement is provided in or- .

der that theé cam-ring M?® may remain station-

ary when the loom is turned in the reverse

direction for a short distance in order to re-

| lease and permit of the removal of the shut-

tles, as described in the specification above
cited. o S |

"The warp-beams are placed a_ﬁ'th_'e' lower_?-_.

part of the loom, and the fabric as it is pro-
duced is carried up above the cloth-ring L?
over a spreader, and up to the take-uproli-

125 '

J 30

ers, which are situated above. They may be




.

~arranged and actaated in any well -known

IO

I5

manner.,

When-it is desired to produce selvages, I
mount at the requisite point or points a bear-
ing-bracket O, in which are mounted two
spindles O', carrying the looping devices O*

689,490

up of the weft-thread, after which they are

| withdrawn.

for inserting loops of the selvage-thread into

the open shed. These brackets O are sup-
ported on a bracket N'; (see Figs. 1, 11, and
12,) secured to the outer framing A, or on a
ring N, earried by brackets N’. These spin-
dles O’ are provided with pinions 0%, which
engage with a vertical rack 04 mounted in
guideways in the bearing-bracket O. The
lower end of this rack O*is connected by a
link O° to a lever Of% pivoted at O7 to a bracket

- 0% that is secured to a ring S, carried by

arms S, extending from a boss $?, secured to

- the central pillar B. |

20

Below the ring 8 is a cam-ring T, carried

by armsT", extending from a boss T?, mounted

~on the eentral pillar B, and the boss T? is con-

.

nected to the boss K* of the take-up cam-ring

corresponding with spaces between the shut-
tles with raised striking parts T?, (see Figs.
11 and 12,) which engage with and raise the

The cam-ring T is provided at intervals

inner end of the lever O% at the proper time..

This movement of thelever Ofdrawsdown the
rack O* against the action of a spring R, con-

-nected to the link O and rotates the loopers

0%, sothat the latter carry the selvage-threads
into the open shed. The two points or in-

-~ struments P for temporarily holding the loops

35
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-gularly about their fulerums.

of the selvage-threads inthe shed are mount-
ed on the inner forked end of an approxi-

mately horizontallever P',whichis falerumed

at P? in the bracket O. This lever is con-

nected by means of a lever P3to ‘g second le-

ver PY,which is fulerumed at P?in the bracket
0% The lever P3 is fulerumed at P to a
bracket P7, secured to the framing, and the
levers P° P', and P?are all slotted at the
points where they are fulecrumed, so that they
may be moved longitudinally as well as an-
, The inner end
of the lever P*engages with a raised cam-rib
P° on the cam-ring T, and said race is so dis-
posed that it not only moves the lever P lon-
gitudinally, but also oscillates the said lever.

1

Selvage mechanism such as deseribed may
be placed at any point or points in the cir-
cumference of the loom, the whole of which
may be operated by cam-races on the ecam-
ring T. |
- It will be understood that the whole of the
cam-races shown are repeated at equal inter-
vals in the circumference of the cam-rings
and that the number of the repeats is deter-
miged by the number of shuttles employed.

At the points where the selvage mechan-
ism issituated the warp-thread,the blades for
operating the same, and the beating-up in-
struments are omitted in order to make room
for the selvage mechanism. | |
- ‘What I claim as my invention, and desire
to seeure by Letters Patent, is—

- 1. In a circular loom the combination with
‘a fixed central column, of a shuttle of shut-

tle-propelling mechanism, of warp - thread-
shedding mechanism, of weft-thread-beating-
up mechanism, of a series of slay-rings fixed
on the central column for supporting the said

operative parts, of a series of cam-rings for

operating the said parts said cam-rings being
mounted loosely on the ecentral column each
adjacent to a fixed slay-ring and of a rotary
shaft within the column foroperating the cam-
rings. - S S

2. In a circular loom the combination with

‘a fixed central column, of a shuttle, of ashut-

tle- propelling mechanism, of warp-thread-
shedding mechanism, of weft-thread-beating-
up mechanism, of means for taking up the

/5

8o

go.
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slack in the warp-threads, of a series of slay- '

rings fixed on the central column for support-
ing the said operative parts, of a series of
cam-rings for operating the said parts said
cam-rings being mounted loosely on the cen-
tral column each adjacent to a fixed slay-
ring, and of a rotary shaft within the ecolumn
for operating the cam-rings. - |

3. In a circular loom the combination with

a fixed central column; of a shuttle, of shut-
tle - propelling jacks, of extensions on the
Jacks forming a shuttle-race, of warp-thread-
shedding mechanism, of weft-thread-beating-

| up mechanism, of a series of slay-rings fixed

- For this purpose the cam-rib shown in plan | on the central column for supporting the said
operative parts, of a series of cam-rings for -

55
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in Fig. 12 rises at the point 7 and falls at d.
The inner end of the lever P4 is held in con-

tact with the cam-rib P? by a spring R’, con- | mounted loosely on the central’column each
The double move- | adjacent to a fixed slay-ring, and of a shaft
| within the column for operating the cam-
‘rings substantially as deseribed. =

nected to the lever P2,

-ment imparted to the lever P* by the cam-rib

P° is communicated by the lever P3to the le-
ver P'. The instruments P are by the move-
ment of the lever P’ first lowered into the po-
sition shown in dotted lines in Fig. 11, after
which they are inserted into the loops of the

" selvage-thread that have been previously in-

- serted by the loopers OZ

65

The loopers then
retire and the points P rise and hold the said
loops until they are fixed in the fabric by the

operating the said parts said eam-rings being

4. Inacircular loom the combination with
a fixed central column, of shuttle-propelling

10§

IIO

_115 o

120

125

Jacks, of stocks on said jacks, of vertical ex-

tensionson said jacks forming a shuttle-race,

of aslay-ring fixed on-the central colnmn and

having recesses for the reception of the stocks
of "the shuttle-propelling jacks, of warp-
thread-shedding mechanism, of weft-thread-

shedding of the warp-threads and the beating | beating-up mechanism of slay-rings for sup-
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| porting the shedding and beating-up mech-

|4
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‘shuttle-jacks, stocks,

anisms fixed on the central column, of cam-
rings for operating the propelling, the shed-
ding and the beating-up mechanisms, sald
cam-rings being mounted loosely on the cen-
tral column each adjacent toa fixed slay-ring,
and a rotary shaft within the column for op-
erating the cam -rings snbstantially as de-
seribed. |

5 Tn a circular loom the combination with
a fixed central column, of shuttle-propelling
jacks, of stocks on said jacks, of vertical ex-
tensions on the said jacksforminga shuttle-
race, of aslay-ring fixed on the central column
and having recesses for the reception of the
of a cam-ring mounted
loosely on the central column and having in-
dependent cam-races, of projections on the
stocks of the shuttle-jacks for engaging with
one or other of the said cam-races, of warp-
thread-shedding mechanism, of weft-thread-
beating-up mechanism, of slay-rings for sup-
porting the shedding and beating-up mech-
anisms fixed on the central column, of cam-
rings on the central column for operating the
shedding and beating-up mechanisms said
sam-rings being mounted loosely on the cen-
tral column, of a rotary shaft within the eol-
umn, of wheels on the cam-rings engaging
with pinionson the central shaft.substantially
as deseribed. -

6. In a circular loom the combination with
s, fixed central column, of shuttle-propelling
jacks, of stocks on said jacks, of vertical ex-
tensions on the said jacks forming a shuttle-
race, of aslay-ring fixed on the central column
and having recesses for the reception of the
shuttle-jacks, stocks, of a slay-ring for sup-
porting the outer ends of the shuttle:jacks,
of a cam-ring mounted loosely on the central
column and having independent cam-races,
of projections on the stocks of the shuttle-
jacks for engaging with one or other of the
said races, of warp-thread-shedding mechan-

ism, of weft-thread-beating-up mechanism, |

of slay-rings for supporting the shedding and
beating-up mechanisms, fixed on the central
column, of cam-rings on the cenfral column
for operating the shedding and beating-up
mechanisms, said cam - rings being loosely
mounted on the central column, of a rotary
shaft within the column, of wheels on the cam-
rings engaging with pinions on the central
shaft: substantially as described. :

7. In a circular loom the combination with |

o central column, of shuttle-propelling jacks,
of a shuttle-race on said jacks, of & slay-ring
supporting said jacks fixed on the central col-
umn, of a cam-ring for operating said jacks
mounted loosely on the central column, of
warp-blades, of means for taking up the slack
inthe warp-thread, of weft-thread-beating-up
mechanism, of slay-rings for supporting the
warp-blades and the beating-up mechanism
fixed on the central column, of cam-rings for
operating the propelling and beating-up mech-
anisms said cam-rings being mounted loosely

|

1 on its upper

q
o
"-lnl-l"JI

on the central column, of wheels on the cam--

rings, of a rotary shaft within the column,
and of pinions on the rotary shaft engaging
with the wheels on the cam-rings; substan-
tially as and for the purpose specified.

3 “In a circular loom the combination with
a central eolumn, of shuttle-p ropelling jacks,
of a shuttle-race onsaid jacks, of a slay-ring
supporting said jacks, of a cam-ring for op-
erating said jacks, of warp-blades, of stocks
on said blades, of a slay-ring having recesses

of the stocks on the blades, of inner and outer
rings for holding the stocks in the lower tace
of the ring in place, of means for taking up

the slack in the warp-threads,of weft-thread-

beating-up mechanism, of slay-rings support-
ing the warp-blades and the beating-up mech-
anism, of cam-rings for operating the propel-
ling mechanism and the beating-up mechan-
ism, of wheels on the cam-rings, of a rotary
shaft within the
the rotary shaft engaging with
the cam-rings,
purpose specified.

9" In a circular loom the combination with
a central column, of shuttle-propelling jacks,
of a shuttle-race on said jacks, of a slay-ring
supporting said jacks, of a cam-ring for op-
erating said jacks, ot warp-blades, of stocks
on said blades, of aslay-ring having recesses

the wheels on

| on its upperand lower faces for the reception

of the stocks on the blades, of 1nner and outer
rings for holding the stocks in the lower face

and lower faces for the reception

column and of pinions on

70
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80
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substantially as and for the

95

1CO

of the ring in place, of studs on the stocks, -

of cam-rings mounted loosely on the column

and having recesses for the studs,
for taking up the slack in the warp-threads,
of weft-thread-beating-up mechanism,of slay-
rings supporting
beating-up mechanism, of cam-rings for op-
erating the propelling mechanism and the
beating-up mechanism, ol wheels on the cam-

of means

105

the warp-blades and the -

110

rings, of a rotary shatt within the column and

of pinions on the rotary shaft engaging with

the wheels on the cam-rings, substantially as

and for the purpose specified. |
10. In a circular loom the combination with

a central column, of shuttle-propelling jacks,
on said jacks, of a slay-ring

of a shuttle-race |
supporting said jacks, of a cam-ring for op-
erating said jacks, of warp-blades, of blocks
carrying a group of blades, of a recess in the
ond of each block and ot springs for retain-
ing the
of slay-rings for the outer ends of the blades,
of a slay-ring having recesses on its upper
and lower faces for the reception of the stocks
on the blades, of inner and outer rings for
holding the stocks in the lower face of the
ring in place, of studson the stocks, of cam-
rings mounted loosely on the column and hav-
ing recesses for the studs, of means for tak-
ing up the slack in the warp-threads, of wett-

thread-beating-up mechanism, of slay-rings
supporfing the warp-blades and the beating-
up mechanism, of cam-rings for operating the

115

120

ond of the stocks in the saw-gate,

125

130
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15,

~ slack in the warp-threads, of slay-rings and
‘bars operating in connection with the jacks,

20

30

35

40

~and of a pinion on the central shaft for 0D-

45

55
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65

up mechanism,

&

propelling mechanism and the beating-up
tnechanism, of wheels on the cam-rings, of a
rotary shaft within the ecolumn and of pinions
on the rotary shaft engaging with the wheels
on the cam-rings, substantially as and for the
purpose specified. | *

11. Inacircularloom the combination with
& eentral column, of sh uttle-propelling jacks,
of a shuttle-race formed on the said Jacks, of
warp-blades, of weft-th read-beating-up mech-
anism, of slay-ringssu pporting the propelling-

Jacks, the warp-blades and the beating-up

mechanism, of a rotary shaft within the col-
umn, toothed wheels on the bosses of the cam-
rings, and of pinions on the shaft for operat-
ing the cam-rings, of Jacks for taking up the

of projections on the ends of the jacks, of a
cam-ring on the central column having a race

with which the projections on the jacks en- |
gage, of a toothed wheel on the boss of the

cam-ring and of a pinion on the central shaft
for operating the cam-ring, substantially as
described. . |

12. Inacircularloom the combination with
a central column, OF,shubtle-—propellingjaeks,
of a shuttle-race formed on the sajd jacks, of
warp-blades, of instruments for beating up

the weft-threads, of radial levers to which the

beating-up instruments are attached, of slay-
rings supporting the propelling - jacks, the
warp-blades and the beating-up mechanisin,
of arotaryshaft within the column, of toothed
wheels on the bosses of the cam-rings, and of
pinions on the shaft for operating the cam-
rings, of jacks for taking up the slack in the
warp-threads, of slay-rings and bars operat-
ing in connection with the Jacks, of projec-
tions on the ends of the Jacks, of a cam-ring
on the eentral column having a race with
which the projections on the jacks engage, of
a toothed wheel on the boss of the cam-ring

erating the cam - ring,
scribed.

13. In acircularloom the combination wiih
a central column, of shuttle-propelling jacks,
ot a shuttle-race formed on the said jacks, of

substantially as de-

~warp-blades, of instruments for beating up

the weft-threads, of radial levers to which the
beating-up instruments are attached in
groups, of slay-rings supporting the propel-
ling-jacks, the warp-blades and the beating-
of a rotary shaft within the
column, toothed wheels on the bosses of the
cam-rings, and of pinions on the shaft for op-
erating the cam-rings, of Jacks for taking up
the slack in the warp-threads, of slay-rings
and bars operating in connection with the
jacks, of projections on the ends of the jacks,
of a cam-ring on the central column having
arace with which the projections on the jacks
engage, of a toothed wheel on the boss of the

cam-ring and of a pinion on the central shaft |

for operating the cam-ring, substantially as
described.

|

i
i

i

i
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14. Inacircular loom the combination with
a central colamn, of sh uttle-propelling jacks,
of a shuttle-race formed on the sald jacks, of
warp-blades, of wett-thread-beating-up in-
struments, of radial levers to which the in-

 struments are attached in groups, of a cam-

ring having a cam-race for moving the levers
radially and provided with walls raised at in-
tervals to raise the inner ends of said levers,
a cam-plate on the cam-ring to depress the
said ends of the levers, of a slay-ring on the
central column supporting the cam-ring, of
a toothed wheel on the boss of the cam-ring,
of a rotary shaft within the column and of a
pinion on the said shaft gearing with the

wheel on the cam-ring, substantially as de-

scribed. |
15. Inacircularloom the combination with

- & central column, of shuttle-propelling jacks,

of a shuttle-race formed on the said jacks, of
warp-blades,of weft-thread-beatin g-upinstru-
ments, of radial levers to which the instru-
ments are attached in groups, instraments
below the beating-up instruments adapted to
mesh with and hold the warp-threads in po-
sition, stocks to which said instruments are
attached, meansforsupporting the levers and
sfiocks, a cam-ring having a cam-race for mov-
ing the levers radially and provided with

wallg raised at intervals to raise the inner

ends of said levers, a cam-plate on the cam-
ring to depress the said ends of the levers, of
a slay-ring on the central column supporting
the cam-ring, of a toothed wheel on the boss
of the cam-ring, of a rotary shaft within the
column and of a pinion on the said shaft gear-

ing with the wheel on the cam-ring, substan-

tially as deseribed. | -
16. Inacircularloom the combination with

a central column, of shuttle-propelling jacks,
- of a shuttle-race on the said jacks, of warp-

blades for operating the warp - threads, of
stocks foroperating the warp-blades, of a slay-
ring supporting the said stocks, of a cam-ring
provided with a double race alternately with
single parts for operating the stocks, bolts in
the cam-ring for closing the openings from
the single to the double parts of the cam-race,
of springs for pushing in said bolts, of a shaft
provided with arms for operating the said
bolts in pairs, of instruments for beating up
the weft-threads, of radial levers to which
sald instruments are attached, of instruments

cooperating with and situated below the beat-

ing-up instruments, of stocks to which said
instroments are attached, of slay-rings for
supporting the beating-up instruments, a
cam-ring for operating the beating-up instru-
ments; of gear-wheels on the bosses of said
cam-rings, of a central rotary shaft within
and of pinions on the rotary shaft
engaging with the pinions on the cam-rings
for the purpose specified.

- 17. In acircularloom the combinati.on with
a central column, of shuttle-propelling jacks,
of a shuttle-race on the said Jacks, of warp-

warp-threads, of in-

blades for shedding the
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struments for beating up the weft-threads, of
instruments for forming selvages, of loopers
for inserting selvage-threads, of a rack oper-
ating the loopers, of a cam-lever connected

to the rack, of a second cam-lever, of a lever

connecting this second lever to the lever of

the selvage mechanism, of points on the lat-

terlever, of a cam-ring on the central column,
of striking parts-on the cam-ring for operat-
ing the loopers, of a cam-rib on the cam-ring

for moving the lever of the selvage mechan-
ismn longitudinally, raised parts on the cam- | -

7

' rib for oscillating the said lever about its ful-

crumn, of a wheel on the boss of the cam-ring,

of arotaryshaft within the column,of a pinion 15

on the rotary shaft engaging with the wheel

on the ecam-ring, substantially as described.
In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
CHARLES GREY HILL.

" Witnesses:
- HARRY C. SHELDON,
ALFRED CLARKE.
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