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UNITED STATES

PATENT OFFICE.

PHINEAS LEESON SLAYTON or NEW YORK, N. Y., ASSIGNOR TO OORNS
. . MITOHELL OF SAME PLACE.

IMPROVEMENT IN CIRCULAR LOOMS FOR WEAVING HATS &oc.

b

Slmciﬁa.htmn fmnuuw p*ut of Lettcrs Patent No. 41,269, dated 1*01;111 m 2, I‘M

Lo all whom zﬁ QY CONCErIL:
Be it known that I, PHINEAS L. SLAYTON,

of the c¢ity, county, and State of New York,
have invented cert ain new and useful Im-

provements in Uircular Looms for Weaving
Hats and other Articles; and I do hereby de-

- clare that the follomug i8 a full, ¢lear, and

exact description of the same, I‘BfE"I once being
had to the accompanying dmmnga, formmn'
part of this specification; in which— -

JFigure 1 is a central vertlcdl section of a
loom conm ucted according to my inveuntion.
IFig. 2 is a lorizontal section of the same in
the plane iudicated by the line z 2 in Fig. 1.
Ifig. 3 18 a plan of the upper part of the ma-
chine. Ifigs, 4 to 106, inclusive, are views of the
details of the mavhme, which will be hercin-
after explained.’

“Similar letters of reference indicate corre-
spounding parts in the several figures. ‘
- This invention consists principally in the
cmployment i a ¢ircular loom of two separate
and distirtet sets of weaving mechanism, one

set being arranged for weaving flat or ue'u*h |
flat work-—such as the top of the crown aud
brim of a hat—and the other set for weaving

in a eylindrieal form or form :1[}131'021111¢1t1ug

thereto—as for the side of the crown of a hat—
~and the two sets being so arranged rel&twe]y
* to each other that the w arp in a ]mrtl} -woven

piece of work can be transferred from one set

~ to the other to change the form of the work
at pleasure without (llbtlll’blllg or moving the

1101 tion already woven. |

It alsoconsistsin mahu 1y that setof W.._.a,vm o
mechanism by which the weaving of the ﬂat
portions of a piece of work—as tho top of thé

crown and brimof a hat—is performed, mov:

bleiu a dircetion relatively to the other set pflr-
allel with the axis of the machiue about whieh

the weaving is performed, instead of radially.
- thereto, wlwrdn itis enabled to be brought to

the. most favorable posttion for weaving each
of thoseé portiens, and the necessity of ahltmw

the woven part of the haf or other article at

any stage of the operafion is avoided ; also,
1n certanmmeans of holding the partly-woven
hat or other article in place while transferring

~ the warp from one sef of weaving mechanisim

to the other; also, in a certain novel device
employed in combination with the mechanism

 for we AVING tluu side of the crown 0(‘ the hat

r

or the mlmdrlml or Lollow portion of any
other article to regulate the size thereof’; also,
in certain improv Ld meatis of Opuittmn what
may De termed the ¢ warp-carriers,” wdhich
carry thie warp in a circular loom to ]nodnu,
the opening and crossing of the shed, and,
further, in certain improvements in the ap-
pamtus or devices for depositing amd press.
1119: up the welt in the w arp. |

To enable others skilled in the art to-make
and use my invention, I will proceed to de-
scribe its L{}I!bflllctl(}ll and operation - for the
manufacture of hats.

A 18 a horizontal Led-plate, supported on
three feet, A/ A/ A/, and supporting three up-
rights, A? A’- A=, wlmh are connected at ther
upper ends by aJ phtte, A3, These parts eou-
stitute the main framing of the loom.

I3 B*are two stationary horizontal flat rings
or annular plates, arranged one above another
in the center of the main framing, at a suit-.
able distance apart to provide for the attach-
ment or support of all the mechanism for
weaving the top erown and brim of a bhat:
The lnterlnl diameter of these rings requires
to be cousiderably greater than the length of
the warp strands or threads, which length is
sufficient for the said strands to extend across
the top erown, twice down the side crown, aill’

twice acrosas thru ‘brim, besides prowdmw for

the shortening which takes place in weav mw ,
and allowing for their attachment to the w .:11‘]%
carriers. The said rings B and B* are secured |

firmly to slides C C C, “lm,h are so attached

to the uprights A’ A* A?as to be capable of
being elevated or depressed, the said slides
and rings or annualar plates (..Ombmed forming

‘an_independent. vertically.- movable frame,
“This_frame is supported by means of sorews

D D, of which there is one attached fo.each
b]lde C, the mode of attachment being such’
that the secrew cannot furn on its-axis. These |
SCrews are fitted to nuts a, which are fitted to
turn freelyinbearvings provided forthem in the
bed-plate A,and the said nuts are furnished
under thebcd plate with bevel-gears b, gearing

‘witasimilar bevel-gears, ¢/, 011the outer emla ot

three horizontal slmttq ¢ ¢, which are arrangeéd -

radially to the center of the bed- platein nmt*'_
able fixed Dearings, and which are furnished
at their inner ends with similar bevel-gears,

- ¢? %, all of which gear with a bevel-gear, d,



~whieh is fitted to tum fredly on a stationary
~ hollow upright shaft, ¢, which is secured in

 the center of the bed- plate

One of the shafts

¢ ¢ 1s furnished with a spur-gear, ¢3, which

gears with a spur-gear, f’, on a honzontal

~ shaft, £, arranged in suitable bearings below

fhe Bmd shaft ¢, and this shaft is furnished

with a hand- c:.aulc, 72, by the turning of which

~all theshafts ec are caused to turn simultane-
-ously at the same speed, and transmit rotary
o motlon to the nuts « a, whlch are thus caused
. to raise or lower the bcreWb D D equally,and
80 raise or lower tlie frame B B* C C (J ac-
- cording to the direction in which the cr.a.nk 18
‘turned. The object of this raising and lower-

ing of the frame which sapports or has at-

 tached to it the mechanism for weaving.the
~ topofthe crown and brim is to bring the said

mechanism as nearly as possible to the level

of the work in weaving both of these portions

of the hat, it being desirable notl to move the

hat from the time of its commence nent tlll

~ the weaving has been completed. -

" The fraihe which carries the meohamqm for

| Weaung the side of the crown or upright

portion of the hatis stationary. It is com-

- yosed of .a central circular pla,te, E and sur-

rounding ring E*, arrauged in the upper part
| fﬁt‘the main frame. coneentric with the rings
. RB*

The plate E is secured firinly, to and
supperted by a fixed central upri ight shaft, F,

- whieh is secured in the top plate, A® of the

~tnain frawming,
to and suvported by brackets G (, which are

The 1ing K 18 secured firmly

~holted to the upriﬂ'hta A3 Aﬂ A? of the mam
framing.

Having now desumbed the whole of the
framing and me:e supporting parts of the
loom, I.will proceed to describe the mechan:

ism for weaving the top of the crown and

brim of the hat, and afterward that tor weav-
ing the side of the Crown.

~ Each of the rings B B* has firmly secured
“in it two concentric circular series of upright

pins, g ¢ and k &, those in the lower ring, B,
projecting above the upper surface of the
said ring, and those in the upper ring, B*, pro-
jecting downward from the lower surfuace of
the said ring. The several pins are of equal
length, and spaces are left between the two

upper and lower series for the passage of the
weft and the arm .of the shuttle carrier, as

will be hereinatter explained. The number

of pins in each of the four (t?vo upper and twd

lower) series is equal to the greatest number

of threads or strands to be employed in the.

warp. Thepinsineach seriés are equidistant,
and each pin In either seriey is-directly oppo-
site to or in line with a pin of the opposite
series,. Those of the two inuner series, . &, are

~ arranged opposite the spaces between those

of the two outer series, g g.. The two outer

series serve to attach the warp- -carriers I'I and
the two inner series to guide the same car-
riers, as shown in Fig. 2, where part of the up-

rings, or hooks secured th{,reto
thespringsis to hold the warp sufficient] y tight
{ or-with a sufficient tension upon it for weaving
| and to allow the ends to yield sufﬁc’iently to
compeunsate for the shortening which is conse-
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simply of flat cases, made of tin plate or other
sheet metal, havmg just sufficient space be-

tween thexr sides for the reception and work-
ing of flat springs ¢ ¢, made of india-rubber

or other material, and having sockets at their

outer or back en(ls to fit easil y to the pins ¢
g, the -depth of the said sockets being
greater than the length of the said pins, and

the depth of the cases dithinishing toward the
inner or front ends in taper form as. shbwn
in Fig. 1.
formed up(ﬁi the back of its socket a'prQ]eLt-' |
iug toohor lug, &, which. is.acted upon to
produce the O])el‘&tlﬂn of the said carriers, as -

Each of the said carrlers

hereinafter desceribed, The spriugs ¢ ¢ have

their back. ends mtt%hed securely to theback .

parts of the carriers, and are furnished with
thin flat hooks j

The ObJECt of

quent upon the corrugation produced in weav-

| ing. The opening and crossin g of the shed—
| that is to say, the bringing of the several
strands 6f the warp into a.econdition for- thb' o
| weft to pass over soms and under others,and
the closing of the said strands over ihe wett—-—-' |

is efiected by the movewents of the warp-car-
riers from the upper to the lower pins, g g, and.

vice versa, the order of the operation of the
said carriers dependiug on the kind of weav-

| ing—plain, tweel, or otherwise—to be pro-
duced ; but for plcun weaving one is elevated

and the next depressed all “the way round,
those which are depressed in one rmolutmn
requiring to be elevated in the next, and hence
an odd number of carriers being required. The
example of my invention represented has the
devices for operating the warp-carriers eon-
structed and arranged for plain weavmq

These devices are partiy represented in Fig. 1.

and partly in Figs. 5 and 6, which are outside
views, taken on Oppomte sules of the rings B

- B*, whlch, for the sake of distinction, I “will
: call « stationary mngs,” they being stationary

during the operation of weaving. Theabove-
mentioned devices consist of three rotating

‘metal rings or bands, m n p, encircling the

carriers between the rin gs B B* and a toothedl
wheel, H, arranged in the lowerring, m. -

The three rotating rings m n p are all muy

nected together by .plates q ¢ outside, and the
lower one, m, has secared to it a ring, r, which

18 tuothed all round its outer edge to gear with
and receive rotary motion froin & spur-gear, 8 -

which turns on a fixed stud t, secured in one

| of the slides C C. The rmgﬂ m n p are at such
distances apart that there are 'spaces or chan-

per stationary ring, B*, 18 repreﬂented as | nels, % and v, between them just wide enough
The warp-carriers consist. for the receptlon of the. teeth or Iugs k on the

broken away.

not

| ks j j at their front ends for the -
attachment of thestrands!lof the warp, which
extend fromthe hook 7 of one carrieracross the
-center of the loom to the hiook j of the opjrasite:
'carmer, the attachment being ma,de by loops‘?.
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backs of the warp-carriers.” The upper and |

fower rings, m and p, extend entirely round

the warp-carriers, but the middle one, n, has.
- an opening, as shown at 20 21 in Fig. 5. The

several rings are so formed that the channels
u and v are horizontal and parallel with the

- faces of the stationary rings B B*, excep$ for
a short distance on cach side of the opening 20
21, where they are inclined so that the upper

and lower channels meet in the said opening,
and form, for a short distance only, a single
chanuel, as shown in Fig. 3, the middle ring, =,

~ terminating in two shaip points, 20 and 21, at
- the meeting of the channels. Thelugs k k of

the warp carriers being received in the chan-
nels « and v, the said carriers are caused to rise

‘and fall, when in each revolution of theringsm
n p with the toothed ring» the inclined portions

of the channels passthe said lugs, and the said
carriers are held up or down on the higher or

lower pins, gg, the remaining greater portion
of the revolution during which they are in the
- straight or horizontal portions of the chan-
- nels. The revolution of the rings mnpr isin
- the direction of the arrow shown on the ring

% 1 Figs. 2 and 5. By the passage of the

lugs down. or up ‘either channel % or 2 into
~the single channel, the warp-carriers. are

brought to a position midway between the two

rings B B* and midway between the positions

they occupy when the shed is\open ; and be-
fore the point 20 arrives at any warp-carrier

~in the rotation of the rings, {he carrier, if it is

to be raised up above the opening betweenthe
two series of pins g g for the weft to pass un-

~der it must be litted high encugh to pass
- over the said point 20, otherwise it will be

aused by gravitation to descend the lower

- shannel, v, below the opening between the two
- series of pius g ¢ for the weft to pass over it.

The lifting of the carriers is eftéeted by the

- toothed wheel I, before reterred to. 'This
wheel has teeth and notehes something like a
cog-wheel and 1s arranged in an opening in

the lower ring, m, where it turns freely on-a
pin, w, which attaches it to ‘one of the con-

necting-plates g ¢, the axis of the said pin be--
“ing almmost directly under the point 20, and at.

hat the
tops of its teeth will pass just above the said -

such distance from the said point 't

point in their revolution. The  teeth and
notches I the said wheel are so spaced that

-two of the lugs &k k on the carriers might rest
on two of the teeth while the lug of an inter.
~vening carrier would be in the intervening
-noteh of the wheel., The said wheel is caused

to turn on its axis in the direction indicated
by the arrow marked on it in Fig. 5, by the

“pressure of its teeth against the lugs of alter-

nate carriers as the said wheel revolves with
the rings, and its teeth are thus brought un-

der the lugs of the intervening carriers and
cansed to lift them over the point 20 and into
the upper groove, %, but the lugs which enter .

the notehes of the said wlhieel are carried into

‘the lower groove, v, so that as the rings con-

tinue their rotation they raise every second
carrier and depress the intervening ones.

J 13 what may be termed the “shnttle,” hy
which the weft or filling is deposited in the
warp while the latter is attached to and oper-
ated by thecarriersII. This consistsof a long,
curved,pointed,and slotted picce of sheet metal.
(Shown'in Figs. 1 and 2, and represented de-
tached in Figs. 7 and 8, of which Tis a top view
and 8 an ontside face view.:) Thisshattleiseon-
nected at 22, near its heel, with a fork-shaped
yoke,d’,whichisattached toaflatbar, J2,which
may be termed the ¢“shuttle-carrier.” MThis
bar J2 passes through the spaces between the
two upper and the two lower series of pins,
and through a slot in the ring n, and its outer
end 1s secured rigidly to a head, J3, Tigs. 1, 2,
and 6, which isfitted to slide on a rigid guide-

rod, J*, secured to one of the plates ¢, before

mentioned, and standing out radially to the

rings m n p. The said bead is also made with

a hollow socket, 29, for the passage through

1t of a hollow serew, J°, which is fitted to tura

freely but prevented from moving longitudi-
nally upon a pin which is secured rigidly in
the same plate ¢ above and parallel with J+.
The socket 29 is also fitted with a threaded
tongue, 30, which is sccured in place by a
ring, 31, slipped over it, and thereby made to
serve as a nut to the screw J° By tarning

“the screw J° the shuttle-carrier J? is moved in

or out toward and from the center of theloom,
as will be. presently more fully explained.
The shuttle-carrier is further attached to the
rotating rings m » p, that it may rotate and
cause the shuttle to revolve with them, by
means-of a brace, J°% whiech is arranged nearly
at a right angle-to it, and which passes be-

tween the upper and loweér pius, g g and L I,
‘and through a slotinthe ring n,and is seeured

outside of the said ring Ly any convenient

nieans, | The shuttle is also attachéd at 23 to

a brace, J7, which is connected by a movable
conuection with the brace J8 - By means of
its various counections the shuttle is enabled
to be adjusted to bring its point as near as
may be desired to the warp.-carriers and the

“broad part near its heel as near as may be de-

sired to the center of the loom. The shuttle
does not contain the filling or weft, but that
1s supplied from a spool, K, arranged to rotate
on-a piny 24, carried by one of the plates q ¢,
and from this.spool the filling 2 passes through
a hole in the plate n and between the upper
and Jower pins, g g and & kh, to the shuttle,
near the point of which there area number of
eyes, 29 25, (see Fig. 2;) through ene or more
of which the filling is passed, according to the
degree of friction and tension required to De
produced upon it, and from these eyes the fill-

Ing passes to the weaving-point. ‘Thg shuttle,

besides depositing the filling in the warjp, as-
sists in drawing the warp tightly over it after
the shed has been crossed and so pressing up
the filling. Thisis doue by bringing the broad

{ part of the shuttle as near as practicable to the
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center of the loom, so that in passing between carriers, 1° I, work in substantially the same

~ the raised and depressed strands of warp it may
pull them farther apart, as shown in dotted

lines I I in the diagram, Fig. 9, the Lold lines

- llin the same figure representing the direc-
-tion the strands assume when the shuttle ‘ig
~not: between them or not so near to the center

of theloom. By thusdrawing apart the warp.

‘strands the filling deposited 1 the previous

revolution .of the shuttle and over which the

warp has been crossed is forced ap closertoward

- tke center of the loom and against the body ot

. the wark. .Tu order that the wide part of the

shuttle, which effects the above result, may e

‘always at the same distance from and as near
ag practicable to-the weaving-line, it is obvious

that it should move outward from the center of-
- the loom as the weaving from the center out-

~ ward progresses, and to effect this movement
~ automatically the screw J° has secured to it
- close tothe plateg a spur-gear, 26, which gears
with a pinion, 27, turningon a stud attached to
the sameplate q, and this pinion has secured to
‘1t aratchet wheel, 28, which is turned one or

- more. teeth at every revolution of the rings
m n.p, the shuttles, and their attachments, by

coming in contact with and passing & number
. of fixed pawls or pins 1%, secured in the upper
stationary ring, E*.. From: dur to eight of
these pawls or.pins are used, aceording to the
quality of the work, -
- The yoke J’ alse carries a. presser, L, at-

tached to its ends, for pressing up the work,

‘the pressure of the shuttle; as before described,

not being of itself safficient, This presser | carriers, and the |
- ated that atfer the crown of & hat has been
{ woven the ends of‘the ‘warps may be trans-
ierred- by band to them from the lower hooks

consists of a piece of metal of round form in
1(s transverse section, straight longitudinally,
and tapered at the ends. “‘This presses in be-
~tween the crossed strands of the warp closer
to the inserted filling than the shuttle. There
13 alse attached to the said yoke a thin roller,

M, the edge of which pressesin still ¢closer to.
the filling, and so presses against the crossed

strands quite close to the inserted filling, and

thereby presses up the filling quite -cloge to-

. the-body of the work and makes the work

quite close. This roller rotates by the friction

of its edge against the work., The presser L
androller M, being both connected by the yoke
J’ with the shuttle-carrier J2, are moved ont-
ward along with the wide part of the shuttle
a8 the latter is moved out by the action of the
screw. J°. - o

- The mechauism for weaving the top of the
¢rown and brim having been now described,

I will proceed to describe the mechanism for
weaving the side of the crown, all of 'which is

supported by the stationary plate E and ring

E*, before described. This mechanism only

differs from that first mentioned as much asis
rendered necessary or advisable by the neces-
gary difference in its arrangement. .

Between and concentric  with the plate E

*

a4ud ring I* there are arranged two station ary

‘annular dnd radially-slotted plates, N N#,

Figs. 4, 10, and 11, in which the upper.warp-

- nanner as the lower warp-carriers, I I, work
' upon-and between the pins g g and 2 . These

plates are made in the form of hollow frus-
tums of a very low eone. The plate N is se-

| cured {o the plate B, and the plate N* to the
 ring I5*, There is a narrow annular space

between the two, as shown at 32 in Figs.
1,: 10, and 11, for the passage of the weft

and of the shuttle-carrier. The radial slois

33 33 in the said plates are best shown in

Figs. 10 and 11, tbe former of which is a’

top viéw and the latter a vertical section of
portions of the said plates, which are for the

ymost part concealed in the other figures of the
{drawings. The slots in each correspond in
‘number with the greatest number of strands

to be used in weaving the side of the crown

of the hat. They are equidistant, and those
of each plate are directly opposite to orin line-
with those of the.other, so that the warp-car-r
riers 1% 19 mmay pass freely from one plate into
the other. These warp-carriers differ some-

what from the lower set. They are each com-
posed of a taper plate of a thickness to work

‘easily in the slots 33 33, having its greatest
width-a little less than the length of the slots

and having oue or mnore shoulders, 34 34, (aee
Fig. 10,) at its upper end to-support it on the

plates N N*, This plate I° has attached to'it

a tube, 35, to receive the shank of the hook
7', and a spring which attaches the said hook

to the earrier. These hcoks and springs are.

substantially like those jand ¢ of thé lower
warp carriers, and the said hooks are so sibtu-

by a movement .such as indicated by red
dotted lines 36 36 in Fig. 1. - o
- The movements of the warp-carriers I° I°
from the .plate N into the plate N*, and vice
versa, to. produce. the opening and crossing
of the sheds,are produced by three revelving
rings, m’ n? p°, and two toothed wheels, H? and
H", These, allowing for their . being conical,
to contorin totheplates N N*, instead of cylin-
diical, are substantially like the rings m n
p of thelower set of weaving mechanism, and
the two wheels. are precisely like the wheel

H, the two Dbeing necessary, as gravitation

does not aid their action, a3 is the case with

| H. Fig. 4 is a top view of these rings and
wheels - and their attachments, 'The three
rings m® #° p° are arranged above N N*, and

are connceted together by plates ¢° ¢° sub-
stantially like ¢ ¢,and also connected by forks
36 36 and pins 37.37% with a ring, r° which is
titted to turn on the top of the ring E*. This
ring ¥’ is toothed all round to gear with and
receive rotary motion from a spur-gear, 9,
which is fast on a vertical shaft, ¢°, which i8

arranged in a bearing, A4, secured té6 one of
‘the standards A2 . The chapnels «° 2»° be-

tween the rings m' »° p°% (shown in Figs. 4

and 5,) are substantially like the channels u |

-y
!
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- of the said rings m® n° p* in the same direc-

~the center of the loom, by which the opening |
‘and - crossing of the sheds of the warp 18 { ing just large enough toallowit to slide freely
produced. The two wheels H? H* are ar: r through as the  shuttle-carrier and the shut-

“the said wheels is caused to rotate upon its .

-riers, each rotating in the direction of the

lugs k° £°, which are received in the notches of
the point- 20 of the plate n°% the wheel H*
~point and into the inner or upper channel, «°,
- the lugs which have previously been in the

- channel «', and the wheel H® transferring over
the outer side of the said point and into the"

“which the weft or filling is deposited in the

40, to permit of its detachment while the brim
I term the ¢‘shuttlefcarrier,” which passes

~and one of theplates ¢%and is furnished above

J% of the lower shuttle-carrier, 2. The said

‘the upper part, which allows the lower part
- to be raised up with the part J° nf the shut-

ing the sides of the erown and the brim. The
‘(see Fig. 3,) arranged above and attached to

- one of the plates ¢ and it passes down
“through a hole in the plate »°, and through

. 41,466 T 5

v between the rings m n-p, and the said chan--
nels rcceive lugs ° &% provided on the backs
of the carriers I° I°, so that by the rotation

tion as m n p the said logs may be acted upon
to produce the movements of the said car-
riers in the slots 33 -and .33 toward’ and from !

-shuttle, and is received in a graove, 45, in the
outer periphery of the part 3’ thereof, coming
out at the pointor tail 39, tvhence it is de.
‘posited in the warp, ‘This shuttle is also
Steadied by a brace, P, whith runs upir a

‘spiral direction from the front of ‘the shuttle
and passes through the annular space 32. and
through a slotin the plate n% the said slot be-

ranged one in an opening in the plate m? and
the other in an opening in the plate p° the
pins 10 @ upon which the said wheels rotate
and which securethem to sald plates, being so
arranged at equal distances from {he point 20
of the ring n’ that the tips or ends of their
teein will enter very slightly into the spaces
between the teeth of the other one. One of.

axi8 by the entrance into its notches of the
lug &° of every second carrier 1% and the other
one 1s caused to rotate on.its axiy by the en-
trance into its notches of the intervening car-

arrow marked on it in Fig, 4, and the tops of
the teeth of each coming in contact with the

the other, and so carrying the said lugs over |

transferring over the inner side of the said

channel «% the lugs which have previously
been in the channel «° and thus causing the
rotation of the plates m® n® p° to produce a

proper shedding of the warp. o
J° ¥, Tigs. 12,13, 14, 15,. is the shuttle by

warp while the latter is attached to and op-
erated by thecarriers1°1%. This isin theform
of a nearly complete ring, as shown in the

plan view, ¥ig. 12, a portion, 3°, of which, ter-
1oinating in 4 point, as Shown at 39, is at-

tached to the othier portion, J° by a screw,

of the hat is being woven. The:portion J ’is
secured permanently to a flat bar, J%, which

through the annular space 32, between the |
plates N N*, and through a slot in the plate n®

theplate witli ahead, J%, precisely like the head
bar J*is made in two pieces, united rigidly by
screws 44 44, shown in the face and side Views,
Figs. 14 and 15, passing through a slot, 41, in
tle to bring tbe latter out of the way in weav-

filling or weft is sapplied from 4 spool, K9

‘ble are raised in the process of weaving the
8ide of the crown from the top toward the
brim, the hat being woven inaninverted posi-
tion with the crown downward., The head of
the shuttle-carrier is guide! by a rod, J%,
precisely like J* before described in connec.
tion with the lower shutile carrier, and oper-
ated by a screw, J%, attached to the plate ¢°,
and operating in the same manner and by
similar means to. the screw J° of the lower
shuttle-carrier, the ratchet-wheel 26% through
which the said screw J% is operated, betrng

~actuated by stationary pawls 31° secured to

the stationary ring, the teeth' of the said
ratchet-wheel being broughtinto contact with
the said pawls as the said wheel revolves
with the rings m®n® p°%. The portion 4 of the
shuttle, besides depositing the filling in the
warp, serves the purpose of gathering the
warpin and regulating the circumference of
the side of the erown of the hat, the exterior-
of which will be just the size of the inner cir-
cle of the shuttle. Were it not for the shuttle
being so extended by thie piece °, the inclina-
‘tion of the warps would cause the side of the
crown to be woven in & conical formn, and the

- weaving to belooser ag the.circumference is in-
- creased. The reason for the inclination of the

-warp, (which is visible in Fig. 1,) is that in
order to get intd the upper set of weaving
mechanism a sufficient number of warp-car-
riers 1° the said carriers have to bearranged
in a circle of much greater diameter than the
circle in which the weaving is performed.

| The point or tail 39 is depressed, in orderthat

it may deposit the filling as close as possible
to the previous crossing of the warp.  The

| crossing of the warp takes place over the said

‘portion y° of the shuttle, whiel, being thin .
and tapered to the point or tail 29, slips out
easily from the crossed shed and .leaves the
filling secured by the closing of the shed. The
pressing up of the filling is effected by a
crescent-shaped piece, ), which is attached
rigidly by a forked yoke, Q/, to the shuttle-
carrier J%, the said piece operating on the
‘warps substantially like the broad part of the
lower shuttle, J, to draw it tightly over the
filling. The shuttle J¢ has also rolleps. M® M¢
(see Fig. 14 and 15) attached to it to act'in the
same manner as the rollers M, appiied in the
lower weaving mechanism. - This shuttle and
the devices for pressing in its filling all re-
quire to be changed for weaving hats of dif-
ferent sizes, as their curvature must conform
to the size of the hat. | SR

the annular space 32, before mentioned, to the

R and S, Figs. 1 and 2, are two circular




and prevent it from being stretched or pulled

out of shape-in- weaving the brim, and thus

preserve the circular form of the brim, the
said r'ng being supported at such a height that
its upper edge is just even with the termina-

tion of the side of the crown where it joins the

brin’. | |
-V, ®ig. 1, is. the shaft for driving the lower
set of weaving mechanism, arrariged horizon-
tally in suitable bearings attached to one of
the standards A%, and furnished with abevel-
gear V/, which gears into & bevel gear, &, at-
tached to the spur-gear 8, hereinbefore referred
to. This shaft may be (jriven by any. convens-
jent motive power, and its bevel-gear V',
giving motion to the gearss’ and 8, causes the
latter to give rotary motion to the toothed
ring 7, which carries with it all the rotating
parts of the lower set of mechanism. )
W, Fig. 1, is the shaft for driving the up-
per set of weaving mechanism, arranged hori-

zontally-in suitable bearings attached to or

tormed in one of the uprights A2 and the
bracket A4 This shaft is furnished with a
bevel-gear W', which gears with a bevel-gear,

‘8%, on the upright shaft ¢°, hereinbefore men-
-+ tioned. Thg shaft W may be driven by the
gsame power as the shaft V by simply chang-

ing the belt or gearing and its bevel-gear W/,

giving rotary motion to the bevel gear %, and

warp, the warp crossed over it, and the weft

or filling pressed up, and as this operatioil

proceeds the screw J° gradually draws the

.ghuttle. anid the pressing-up devices farther
~fromn. the eenter of the loom, as required by
‘the increasing diameter of the web. As the

wob increases in diameter new strands or
threads of warp are intredueed. from time to
time by securing their ends to the warp-car-.
riers situated at equal distances between those

‘occupied by the previously-inserted strands,

and in this way the required degree of close-
ness of texture is obtained in the crown-of the

hat. When a circular web a little larger than

the erown of the hat Lhas been thus woven, the
shaft V is stopped, the plate S is raised up
contact with the part so woven by means of
the pinion T, and suitably secured and.the
plate R is lowered upon it and held down by
the application of the weight or weights 46 -
to the lever R. The web, being now clamped
between the plates R 8,is held securely against
displacement while the warp strandsor threads
are detached from the hooks j j of the lower
set of weft-carriers, I I, and transferred to
the hooks 4°4° of the upper set, 1° 1°, by a move-
ment by hand, as indicated by the-dotted lines
36 36 in Fig. 1, and in so doing the margin of
the web already woven is turned up over the

edges of the plate R. The shattle J° y° is,
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then inserted, adjusted, and secured in the
loom, and the upper set of weaving mechan-
18sm is set in motion by power applied to the
shaft W, and the weaving proceeds in an up-

and its rqipecti\*e pressing-up devices are, |

“ward direction to ‘produce the -side of the !
crown of the bat, which is of cylindrical or | _
an gpproximate form, the shuttle and press- | two separate and distinet sets of weaving
“Techanism—one . suitable for weaving in a
screw J% as the weaving proceeds. When the |
- 8ide of the crown has been woven to the re-

quired depth, which is rather gredter than

ing-up devices being drawn apward by the

the intended height of the crown, the shaft
W is stopped, the upper shuttle and its re-

8pective pressing-up devices taken out, and

the ring U put in, as shown in red ountline in
Fig. 1. This ring inay be attached to the

- shatt &/, 80 18 to be adjustable, and the plate

S may be dispensed with altogether. The
frame B B* G O O is next raised up by the

screws D D to bring the space between the

upper and lower series of pius, g g hh,on a

level with the edge of the web as produced |

by the last course of weft, and the warp
strands or threads are disconnected from the

+ hooks j° j* and connected again with the hooks
"33, but owing to so much of the strands hav-
~ lug been taken up in weaving the side of the

crown, the strands themselves are npot long

enough to reach and conneet directly with the
said hooks,and the sprivgs to which the hooks

are. attached could not without injury ULe
stretched sufficiently for such direct connec-

tion. I therefore connect with each end of
-each strand a strap, loop, hook, or other suit- |
able device, 48, (shown in red eolor in Fig. 1,).
~of a length equal to the height of the crown,

and attach these devices to the hooks j 7. The

‘edge of the web is then drawu over thé thin

upper edge of the ring U, and on the shaft V

being .again set in motion the lower set of

weaving mechanism is again set in operation,
aml the weaving of the brim commences.
This part of the process is substantially like

—that of weaving the top of the crown, and ad-
- ditional étrands are inserted from time to
time as the diaméter of the web increases, the

shuttle J and its respective pressing-up de-

- vices all moving outward in proportion tosuch
- increase of diameter. The hat is keptin place

during this part-of the process by means of
the plate R and ring U, "\When the Lrim is of
sutlicient size, the shait is stopped, the plate

R raised out of the hat, the warp-strands dis-
“connected from their carriers, and the weft
~ent or broker, and the hat is then removed |
from the loom.- I prefer to weave the brim
rther larger than is required and to finish

it afterward by turning in the cdge all round
and stitching it down. | |

' Having now fully deseribed the nature, ¢on-

{ struction, and operation of my invention, I will
- proceed to state what I claim as new and de-
- sire to secure by Letters Patent—

1. The employment, in a circular loom of

flat or nearly flat form, as required for the
top of the erown and brim ot a hat, and the

~other suitable for weaving in a eylindrical or

hollow form,asrequired for theside of the crowi
of & hat—and the two so construeted and ar-
ranged that the warp may betransferred from

| one set to the other to change the form of the

weaving, substantially as herein specified. -

2. In a circular loom having two separate
and distinet sets of weavin g mechanism, such
as above specified, making one set movable

or adjustable relatively to the other in a direc-

tion parallel with the axis of the loom, sab-
stantially as and for the purpose herein speci-
fied.. . S R

‘3. The combination of the plate R and form-
ing-shuttle J? 3, applied and. operating in &
circylar loom, substantially as atid for the pur-

pose herein specified. R
| 4. The ring U, empleved in combination

with a plate, R, or its equivalent; to hold and

secare the vertical part of the crown after
‘the latter has been formed by the shattle 7 i,

substantially as and for the purpose herein set

forth.

8. The combination, in a circular loom, of a
geries of revolving rings, m % p or m® n° % or

their equivalents, snd an attached toothed or

notehed wheel, H, or pair of toothed ornotched

‘wheels H® H, to geparate a series of warp-

carriers, the whole operating substantially as
and for the purpose lierein specifiel. | |

6. The shuttle J°i°, gonstructed substan-
tially as lerein described, in the form of a
nearly complete ring, whereby it is fnade to

serve the two purposes of depositing the filling

in the warp in weaving the side of the crown.
of the hat and of gathering in the warp and
refrulating the size of the side of the crown of
the hat, substantially as herein set forth, -
7. Tho employmens, in a e¢ircular loom, of

.wheels or rollers 80 applied as to press upthe
filling in the warp by means of rolling-friction,

when used in combination with a presser-bar,

L, substantially as herem specified, |

o - PHINEAS L. SLAYTON.
Witnesses: =~ |

THos. S. J. DougLas,

GEO. W, REED:
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