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To all whom it may concern: top_“or pI:}m vli.ew-of the whi_p}iro_llé"-'a,_'nd"the

- Be it known that I, Joan T. 'ME'ATS, ‘1 citi-

~zen ot the United States, and a resident of
- Taunton, county of Bristol, State of Massa-
5 chusetts, havé invented an Improvement in
Looms for Weaving Bags, of which the fol-
lowing description, in connection with the ac-

- companying drawings, is a specification, like
~ characters on the drawings representing like
10 parts. - o
This invention relates more particularly to

- loomsforweaving tubes, seamless bags, pock-
els, or any class of goods involving two thiclk-
nesses or plies of cloth, (separate or tied to-

5 gether transversely of the cloth,) two shuttles
being employed and thrown simultaneously

In opposite directions, thus producing cloth
twice as rapidly aswith one shuttle. - Throw-

- Ing two shuttles simultaneously through the

20 warp 1s not broadly new; but so far as I am

aware this has been effected in connection |

with changing shuttle-boxes at each end of
thelay. Inmypresentinvention I have pro-
vided a shifting shuttle-box at one end only

25 of the lay, and I believe it to be broadly new

to combine a single shifting shuttle-box with |

two shuttles simultaneously and oppositely
‘thrown. I havealso provided novel shifting
~ means for the shuttle-box, obviating the use.
30 of gearing orcomplicated actuating mechan-
ism. I have also devised novel ‘means for

1imparting elasticity to the let-off mechanism |

and increasing the automaticity of its opera-

tion from the full to the, empty. warp-beam,
35 and by means to be described the whip-rolls |
~ are soarranged that the several sets of warps

are permitted to yield..inde'p_eﬁ'de'ntl-y_()f each
other, IR RN DR
"The various novel featu res of my invention

40 will be hereinafter fully described in the |
speciiication and particularly pointed out in |

the following claims.

45 withone embodiment of myinventionapp lied.
- thereto, the lay being shown as just begin-

- ning its forward stroke. Ifig. 2 isa front ele-

~valion thereof, showing the two oppositel y-

~ moving shuttles as just entering the fixed

50 and the shifting shuttle-boxes. TFig. 3 is a |

- Figure 1 is a right-hand side elevation of a
suflicient portion of a loom to be understood’

supporting means for the same at one side of
the loom. Fig. 4 is an enlarged side eleva-
-tion of such supporting means shown on a
| _ . 55
Fig. 5is an irregular sectional view taken on

simmaller scale at the right-hand end of Fig. 1.

thel line £ O, Flg_ 1: IOOkng' t.(j“rﬁrd the I‘ight, -_ ._

of the controlling-cam for the shifting shut-

tle-box. Fig. 6 is a perspective detail of the

switch member of the ecam detached. . Ifig.

718 a side view showing the arrangement of

the two sheds when the separate pliesof cloth

are being woven, the harnesses being shown
diagrammatically. Fig. 8 is a similar view
showing the transposition of the sheds when
the two plies are to be tied together. Fig. 9

Is an enlarged longit’udit_lalseet‘ion_ of a por--
‘tion of the cloth, showing the two separate
plies and also the manner in which they are

tied together at intervals. Fig. 10 is a dia-

grammatic longitudinal section of the cloth,
showing the separate pliesand also the tie
portions. Fig: 11 is a similar view showing .
a bag cut from the web on the lines ' 2, -
Fig. 10, and turned inside out. : Fig. 12 is a
diametral vertical section through one of the
‘heads d* e* and the hub of the arm whichis =
connected to said head, and Fig. 13 isanin-
ner end view of the hub and its attached . =~

- -Referring to Figs. 1 and 2, the loom-frame
1 1s of suitable shape and adapted to support "
.f'ft,h_e;'--_variofl1-5‘--0perativ_e_pm*t,s,“,anfl-the crank- .
-shaft 2, having a gear 3 in mesh with a large
gear 4 on a cam-shaft 5, the lay 6, the lay- 85
sword 7, and the pitman 8 may be and are of "
‘usual construction and operatein usual man-

- -H_e_)'%-;'_'i-bu.t,-"jjthe-'fjcons_tm_et_io_n"and*armngemelm:t ST
of the shuttle-boxes herein shown is novel. -
. '?-_f'-Refe_ri"i-u'g* to Fig. 2, the lay has mounted |
upon it at one end a fixed shu ttle-box 9, pro- =
| vided with an inclined guide-co ver or top
plate 10 and a binder 11 of suitable construe-

tion, the innerend of the said shuttle-box be-
‘ing tall enough to receive a shuttle from the g5
upper or auxiliary raceway, to be descri bed, ~ .
1t being understood that the loom herein |
‘shown and described is arranged for weaving -
‘a fabric of two plies or layers transversely
connected wi th each other only at intervals.
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 The top of the lay constitutes the main race-

way, as usual, and the shifting shuttle-box,
to be descubed is arranged to receive an in-
coming shuttle from the main or lower race-
way and to 1ift the shuttle into position to be
thrown across the upper auxiliary raceway,

and in Fig. 2 the shuttles S S’ are shown as

~about to ente1 the opposite shuttle-boxes.

10

"The top bar 12 of the reed is-herein shown

as provided with a series of separated fingers

13, which are extended forward and down-

ward and are then bent rearwardly with their

~upper surfaces in parallelism with the top of

the lay, as at 14, Fig. 1, to form an auxiliary
raceway across whlch the uppermost of the
two shuttles is thrown by suitable picking
mechanism, the picker- stlcks P P on]y being

- hereln %hown

20

At the right-hand end v 1ew1ncr Figs. 1 and |
2 the lay is p10v1ded with two uprwht guide- |
bars 140, on which is mounted the qh1ftmﬂ‘
_%huttle box 15, said shuttle-box having elon-

cgated bearings 16 to embrace the n*mde, and
the box is prowded with a suitable binder 17.

‘In Figs. 1 and 2 the shifting shuttle-box is
'_ bhOWL’l in its lowermost or receiving position

- ready to receive the shuttle S, which is just

20

completmn* its traverse of the 10'ﬁ er or main
1aceway

The shlflmn' shuttle box 15 1is prowded wu:h

A dependmo‘ leﬂ* 18, movable in an elongated

guide 19, the upper end of which is SeGUI’F‘d

~to the lay, and its lower end is extended, as

S “at 20, to'the lower end of the lay- sword, so
.35

that the guide moves with the lay. The 19,:,

18 is. pr*omded on its inner side with a later-

-ally-e'ﬁtended cam -follower. 22, shown as a
~ roller or other stud adapted to engage and

2 _.45.

50.
- "conneeted by another substantially honzon-
- tal portlon 30 with the other divergent portion
.. 26. Thecam iscutawayat the bottom of the |

o portlon 26 to receive a switch 31, (shown sepa-
falerumed |
.on a. plvot 32 Flfrs 1 and 5, and normally the
switeh is mamtmned by a Spl ing 33 in the po-

1and 5 Wlth a beveled
or inclined face Si fonmng a movable bot-

55

~ sition shown in Figs.

S straln*ht face 35 of the switch at, sueh time
- forms a, contmuatlon of the inner wall of the
other divergent portion 25 of the ecam-path.
‘Now as the 1&3* beats up from the position

‘shown in Fig. 1 the follower 22 traverses the
part 30 of. the cam-path. and then the up-

‘ter such apex.

- follow the path of a cam 23, herein shown as
provided with a bracket 24 rigidly secured
~ to the loom side.
o tlally pear-shaped and continuous path, com-
~ prising Substantlall} straight portions 23 26,

~The cam has a substan-

which diverge from the apex 27, the latter be-

ing so located that when the 1ay has com-
. pleted its forward stroke the follower will en-
“From the divergent portion

25 the cam-path is substantially horlzontal as

at 28, and merges intoa downwardly- -directed

por tlon 29, the lower end of the latter being | rately—the upper and lower sets of filling be-

ing indicated at f f,
:Fln' 7, it will be mamfest that at the next

rately in Fig. 6,) the switch beln

tom for the part 26 of the cam-path, while a

— -

box, as shown in Fig. 2, and by g

685,855

the followér pressing the switch down until

the follower reaches the apex 27, and as soon
as the follower arrives at the apex the spring
33 throws the switeh up into normal position,
with its straight face 85 behind the follower,

thus closing the inclined part 26 of the cam-
‘path, so tha,t as the lay moves back the fol-

lower must traverse the upwardly-inelined

portion 25 of the cam-path and thence to the
next succeeding portion 28, at which time

the shifting shuttle box will be at its highest

.pomt and the shuttle, which was recewed
in the shuttle-box durmn* the traverse of the

follower along the part 30 of the eam- -path,
will be thrown acruss the upper raceway, and
as the shuttle leaves the box the follower
will have passed into the part 29 of the cam-
path and will descend to the position shown
in Fig. 1, ready to receive the incoming shut-
tle on the lower raceway. The follower trav-
erses the continuous path of the cam, as has
been described, and by means ot the switch
it 1s prevented from returning along the

loweriunclined portion 26 after the movement

of the lay has been reversed from forward to
backwardstroke. The shuttle, thrown across
the upper raceway, enters the fixed shuttle-
| ravity and
by the inclined guide or cover 10 it is di-
rected downward to the main raceway or top

of the layready to be thrown across the main

raceway at the next pick. The means for
shifting the shifting shuttle-box operates di-

rectly by or throurrh the movement of the
lay to effect a cha,nn*e in the position of such
‘shuttle-box without the use of comphea,ted

controlling mechanism and forms a very p051-
tive and Sunple shifting mechanism.
I have not herein shown in detail the shed-

‘ding mechanism, as the formation of the sheds
may be effected by any suitable means—such,

forinstance, asshownin United States Patent

‘No. 428,253, dated May 20, 1890—but I have
- herein shonu four hdrnesseﬂ I IIT for the

warp-sections w' w?, which form -the lower

“ply of the cloth, and II IV for the warp-sec-

tions w? wt, w hich form the upper ply, and in

‘Fig. 7 the Stlﬂlﬂ‘hb weaving is shown—that is
‘to say, the weaving of the two plies sepa-

respectively. Vlewmn*

-chann*e of shed, provided the straight weav-
ing-is to contmue, the harnesses II IV will
be reversed for the upper shed and the har-

nesses I and IIT will be reversed for the lower
shed. When, however, the two plies are to be

united or bound towethel transversely, the
‘harness IV will be deplessed to carry the

warps w* down into the lower shed and the

| hm ness I will be elevated to bring the Warps

w' into the upper shed, while hamesg 111 1s

: '_eleveated and harness II depressed, as shown
| in Fig. 8, thus causing the former lower shed-

warps w' to bind the upper filling f at the

next pick, while the former upper shed-warps

o Wardly mclmed pmtlon 26 the 1nner end of ﬁ IV' Wlll eoopelate Wlth and bmd the lower
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- -also through the binding portion p*, as along
thelinea? the twobags or pocketsthusformed.
by the two-ply cloth between two of the bind
- ing portions p* being turned inside out, as
- shown in Fig. 11, so as to bring the raw edge

~of the binding portion p* inside, the upper:
open edges at the mouth of the bag or pocket:
-~ being finished or not, as desired. -

- Asthe cloth iswoven it passes between two
~ transverse guide-bars 36, mounted on stands
37, fulerumed at 38 to brackets 39, secured

20

25

tied together at p

filling £, the binding or tying of the plies to-

- gether being continued for as many picks as
~desired, and ‘in Fig. 9 four picks of the up-
~ per and lower filling-threads are shown as
-5 bound together, as has been described.
- InFig. 10 a diagrammatic longitudinal sec-
~ tion of the cloth is shown with pockets or
. bag-like portions formed at p p’, bound or

)" in the manner hereinbe-
fore described, and when the cut has been
- completed the cloth will be severed trans-
- versely between two of the bindin g portions—
~~along the line «/, for instance, Fig. 10—and

to the loom-frame, springs 40, fixed to the

- brackets at one end and at their other ends
to extensions 41 of the stands, yieldingly

- maintaining the guide-bars 36 in proper posi-

.30

35

~ tion, the cloth thereafter passing thence over
a suitable guide-roll 42 to the take-up mech-
~anism, which may be of any suitableconstrue-

tion.

~ In order to impart greater elasticity to the.
let-off mechanism as well as to increase its

automaticity and to adapt the let-off mechan-

- .ism to the varying strains to which the warps
- may be subjected during the weaving, I have

- devised novel and simple let-off mechanism,
- now to be described, wherein the several sets

40
ently and at the same time the mechanism
. which positively rotates the warps is con-
- trolled and modified as toits action in accord-

- ance with variations in warp tension and also
| the diameter of the yarn

- mass on the beam. -~ -
- ‘Referring now more particularly to Figs. 1,

45

of warps are permitted to yield independ-

in accordance with

3, and 4, T have shown fourindependent whip-
- rolls W' 'W? 'W?* W+, one for each of the cor-

respondingly-lettered sets of warpsw’ w2, &e.,

- theroll-journalsextending into substantially

55

- _I-shaped slots in rocking supports d e, the

supports being arranged in pairs at opposite

sides of the loom and rigidly connected by

cross-rods d* €%, which have their bearings
in the loom sides at d’ ¢, respectively. (See

‘dotted lines, Fig. 1.) The rolls W’ W3 are

mounted in rockin'g supports d and the rolls
W? W% in the other supports e, as herein
shown, and in order to provide for independ-
ent yielding controlling means for each of

- the several rolls I have arranged spring-con-
- trolled fingers on the supports to engage the

journals of the whip-rolls and to yieldingly

press them against the tension of the warps.
Referring to Fig. 4, the support d is provided

| which bear against the journals of the rolls
W' W5, respectively, springs s® s%, connected
‘at one end to the support and at their other
| ends to the fingers, respectively acting to
yieldingly press the fingers against the jour-
‘nals of the rolls in opposition to the pull of
‘the warps. By this arrangement each whip-
roll can 'move back and forth in its bearings
on the rocking frame in accordance with the
variation in the tension of 'its own set of

~warps, it being understood that each rocking

~agalnst the journals of the whip-rolls W2 W4,
-respectively,springs % ¥ controlling the said
fingers. The twosets of warpsw’w®pass from

‘arp-beam B around the connecting-bar
| d* of the supports d, while the wa rps w* wt
| bass from the warp-beam around the connect-
ing-bar e* between the two supportse, sothat e
go -

. Spring normally

ports e are provided with fingers ¢

‘the war

‘the warp-sections.

support d—that is, the one at each side of the
loom—will be provided with the

yleldingly-

70 .
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controlled finger described. So, too, thesup-

“the two connecting-bars also form guides for
e ~The connecting-bars are =
extended at one side of the loom and are pro-
vided, as herein shown, with toothed heads

d* e, which receive similarly and interiorly
toothed hubs of depending arms d° €%, (see

‘Fig. 1,) pivotally connected by a link €°, the

arm d’ having an extension df below the
point of connection of the link ef. In Fig.

shown in section in engagement with the

‘toothed head d*, and in Fig. 15 theinnerend
~of the hub Is seen, showing the internal teeth

e3to bear

12 the hub d¥ of the depending arm d5 is =

100

d® to engage the teeth on the head, in the

‘present Instance the teeth on both head and
hub being arranged in two separate grou ps.
A rod d7is pivotally connected at one end
to said extension, and at its other end it is -

105

pivoted abt d®to a rocker-arm d?, fulerumed
on the loom side at d* and provided with

a roller or other stud d to be acted upon
by a double-throw cam D, fast on the cam-

bracket 63, secured to the loom' side, the

away from the cam D. The rocker-arm d°

tending to move the roll dit

110

shaft 5, a spring 60 surrounding the rod d?
‘between a collar 62, fast '_T:hel‘ﬂﬂn,, and a

has adjustably connected therewith at d?'a

lower end of a pawl-carrier d¥, provided at

its upper end with a pawl d%, adapted to co-

| rod d*3, which is pivotally connected with the

120

operate with a ratchet h, having its shaft'2/,

supported in a bracket H, Fig. 1, secured to

the loom side. A pinion 7% secured to or

forming a part of the ratchet, is in mesh with
a gear O on the warp-beam, so that rotation:

125

of the ratchet will, through the pinion and

gear, positively rotate the warp-beam in the

direction of the arrow 70 to let off the warp.
I'he rotation of the ratchet is effected by or

through the pawl, the pawl-carrier d* being

fulerumed on the shaft %/, and the active
pawl is effected by the -

throw or stroke of the

engagement of thé cam D with the roll ' to"

130

with two pivotally-mounted fingers d* d@, | rock the rocker-arm d° in the direction of the -

o '
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- -ance with the warp tension. ]
tension on the warps the more w 111 thearms

10

15

20

the warp tensmn

'685,955 ,

arrow 72, the 1etm 1l movement or stloke of ! is sunple, eﬂfeetwe, and pomtwe in. 1ts oper-

the pawl being effected through the rod d? by
The throw of the cam D
18 of course constant fmd therefore the end

of the active stroke of the pawl will always

terminate at the same point; but the start- |

ing-point of the stroke will vary in accord-

d? d® be swung to the right, viewing Fig. 1,

to thus eause Lhe roll gt to engage Dhe cam D

 gooner than it would otherwise, and obviously
~ thegreater theef

fective stroke of the pawlthe

.ﬂ'reater willbe theangular movement throu Uh_
which the ratchet- wheel will be turned, Emd'
‘correspondingly the amount of the warp let
off by the rotation of the beam will be greater
- to decrease the tension of the warps.

- other hand, if the warp tension decreasesim--
properly the : spring 60 will operate tomovethe

- rolldtaway from thecam D to a greateror less

~ degree to thusdecrease the dlstanee between
the starting and finishing point of the pawl-

30

stroke. The double-throw cam provides for &

stroke of the pawl at each pick, so that the
R Warp is constantly under controlas to its ten-

- sion. Itisalsonecessaryto provide means for
“controlling the tension of the warpas thediam-

eter of the: mass of yarn on the beam de-
creases, in order that the decreasing lever-

~age as the warps are drawn in may be com-
For this purpose I have pro-

pensated for.

- vided a shield m, extending over a portion.of

40

‘mounted on a shield-carrier m/,
~ the shaft /' of the ratchet a.,nd having an at-
‘tached gearm*in mesh withagear m?, mouut-

~ the periphery of the ratchet and inter posed

between it and the pawl d%, the shield being
fulerumed on

ed on the loom-frame, said gear hswmo SQ-

cured to its shaft m* an arm mﬁ, prov ided at
its free end with a roll mf, which is held

~ against the periphery of the yarn mass on

45

50
55

60

the beam byasprings®.  With the full beam

‘the roll m® will be in the position shown in

Fig. 1 and the shield m will be so positioned
as to permit the minimum effective length of

- the pawl-stroke, as it will be of course ob-
~ vious that entirely irrespective of the length
' fective str oke-_

of the stroke of the pawl its e
will only be the distance between the end of

~ the shield and the next tooth of the ratchet
- which is exposed.
- ter of the yarn mass decreases ‘the roll m®
will move in toward the center of the beam,
and through the arm m® the gear m® will be
- slowly rotated in the direction of the arrow

As, however, the diame-

80, Fig. 1, to thereby oppositely rotate the
gear mg and oradually move the shield more
and more to the left to thus expose more of

‘the periphery of the ratchet to the action of

the pawl, so that the effective stroke of the

pawl will gradually increase as the diameter

of the yarn mass on the beam decreases, and
at the same time the variation in warp ten-
sion will also be governing the active stlolze
of' the pawl.

The eonstluetlon of the let- oﬁ medlamsm i

The greater the

On the | =

ation and the automatw action of the let-off

‘mechanism is very greatly increased.
' Various modifications may be made in the

details of my invention without departing
from the spirit and scope thereof, I having

76

shown herein one pmctleal embodlment of

my invention. |
Having fully deser ibed my mventmn what

I claim as new, and desire to secmeby Lettels'

Patent, is—

1. I11 a loom, the 1&3, a ﬁxed snuttle box at
one end of the lay, a rising-and-falling shut-

‘tle-box mounted at the other end of the lay,
and means, including a fixed cam, independ-
ent of the lay, to shift the latter box by or

through the movement of the lay.

2. In a loom, the lay, a fixed shuttle-box at
one end of the lay,
mounted at the other end of the lay and hav-
ing an attached follower, and a fixed cam

mounted independently of the lay, and with
“which cam said follower codperates, by or
| through the movement of the lay to thereby
shift the shifting shuttle-box.

3. In a loom, the lay, a shifting shuttle- box
mounted thereon and having an atbached fol-

lower, a fixedly-positioned ecam with which

the follower cobperates, and a switch on the
cam to control the follower when the move-

.ment of the lay is reversed.

4, In a loom, the lay, a shlt‘tmﬂ' shuttle hox

mounted ther eon and ha.vmcr an attached fol-
lower, a fixed cam having a contmuous path -

for the follower, and an automamc switch to
prevent retr owra,de movement of the follower
when the movement of .the lay is reversed.

5. In aloom, the lay, a'shifting shuttle-box
mounted thereon and having an attachea fol-

bhlfbln”' shuttle - box

75
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lower, a fixed cam having a eontlnuous path
pr ovided with areversed portlou anda switch

to prevent retrograde movement of the fol-
lower at such revelsed portion. -
6. In aloom, the lay, a shifting shuttie-box

1 1@

mounted thereon a eontrollmﬂ'-ea,m havinga
sub%tanmally pear-shaped path a coOperat-

ing follower connected with the shuttle-box,

and a switch located adjacent the apex of the
divergent portions of the cam-path, permit-
ting the passage of the follower to the apex
alonﬂ* one divergent pmtlon as the lay beats

up. and compellmw its passage along the

other divergent portion when the lay moves
back.

7. In a loom, the lay, a shlftmﬂ' shuttle-box
motunted thereon a controlling-cam having a
continuous path provided wnh a reversing
portion, a follower movable in said path by or
throuah the movement of the lay, and a switch

adJacent the reversing portion of the cam-

path and movable by the follower out of the
way thereof on its advance, said switch re-
turning automatically to normal position be-

| hind the follower to compel the latter to trav-

erse the cam-path beyond the rever Sing por-
tion.

8. In aloom, the lay, a shifting shuttle-box

11.5
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mounted thereon, a controlling-cam having a
continuous path converging at a point corre-

sponding to the position of the lay at the end
of its forward stroke, a follower movable with
the lay and connected with the shuttle-box,

and a movable switch permitting movement
of the follower along one part of the path to

the apex as the lay beats up, and to there-
after close such part and compel the follower
portion of the path as the

to traverse another
lay moves back. - |

9. In a loom, a lay having two 'aceways,
fixed and shifting shuttle-boxes at opposite

ends of the lay, two shuttles adapted to si-.

multaneously traverse the raceways in oppo-

- site directions, and means to shift the shift-
~ Ing shuttle-box to receive a shuttle from one

20

racewayand moveitinto

position tobe thrown
across the other raceway. -

10. In a loom, a lay having two raceways,
one above the other, a fixed shuttle-box at one

~end of the lay, adapted to receive a shuttle

30
35
40

45

fromn the upper raceway and having means to
direct the shuttle to the plane of the lower

one, a rising-and-falling shuttle-box at the

opposite end of the lay, means to move it to
receive a shuttle from the lower raceway and

to lift it into position to be thrown across the
upper raceway, and two shutiles adapted to
traverse said raceways simultaneously in op-

posite directions. | o
11. In aloom, a lay having two raceways

one above theother, a fixed shuttle-box at one

end of the lay, having an inclined guide-
cover, to depress an incoming shuttle, the

bottom of the shuttle-box being in the plane
of the lower raceway, a shifting shuttle-hox
at the other end of the lay, and means di-
rectly controlled by the movement of the lay
to alternately raise and lower the shifting
planes of the upper and

shuttle-box to the
lower raceways. |

12. Inaloom, thelayhavinga fixed shut;tle.-'-
box at one end and a shifting shuttle-box at

the other end, a series of separated fingers

mounted on the lay and extended trans-
versely thereto above the raceway, to form a.
second raceway, two shuttles, adapted to si-
multaneously traverse the raceways in oppo-
> sife directions, and means to shift the shift-
ing shuttle-box into the plaune of one, and

then of the other, of the raceways.
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- 13. In a loom, a lay having two racew'ays,_
fixed and shifting shuttle-boxes at opposite
ends of the lay, two shuttles adapted to si- |

- multaneoasly traverse the raceways in oppo-

- site directions, and means to shift the shift- |
ing shuttle-box to receive a shuttle from one

6o

raceway and moveitinto position tobethrown

across the otherraceway, said means inelud-

~ing a cam and a codperating follower, one be-

- 1ng fixedly mounted and the other carried by
- the layand connected with the shifting shut-

- tle-box. |

14. Inaloom, the lay having upright ﬁ,:;':'ed

~ guidesatoneend thereof, a shuttle-box adapt-

ed torise and fall on the guides and havinga |  20. In let-off mechanism for looms, a pla-

-

depending leg, a cam-follower on the leg, a
fixed cam having a continuous path for the
follower, and means to prevent retrograde

‘movementof the follower when the movement

of the lay changes from its forward to its back-
ward stroke. : —
15. Inaloom,thelay, ashifting shuttle-box

mounted- thereon, and means to shift it, com-

prising a fixed cam having a continnous path

including two converging portions, a spring- -

controlled switch in the approach portion ad-
Jacent the apex, said switch having a cam-

face forming a part of the bottom of the path

8o

of the cam, and a follower movable with the

lay and also relatively thereto, and extended

into the path of the eam, the swilch being de-
pressed by the follower traversing the ap-
proach portion of the cam-path as the lay
beats up, and thereafter closing the same, to
cause the follower to traverse the contiguous
divergent portion of the path as the lay moves
back. " R

16. In aloom, the lay having two raceways,
two shuttles adapted to simultaneously trav-
erse said racewaysin opposite directions, two

pairs of whip-rolls, for the four sets of warp,

pivotally-mounted supports for each pair of

‘whip-rolls, and independent, yielding con-

trolling means for each roll. ,
17. Inadouble-shedloom,independent ten-
sion-controlling means for each set of warps,

1ncluding whip-rolls mounted for each set of

warps, including whip-rolls mounted in pairs,

connected movable supports for each pair,
‘the warp-beam, means to rotate it, including :

a ratchet and pawl, an actuating device to
move the pawl to a fixed point at each pick,
and means controlled by the warp tension,
transmitted through said connected supports,
to determine the starting-point of each pawl-

‘stroke.

18. In a loom, a plurality of whip-rolls, one
for each set of warps, a rocking support in

“whiech a pair of whip-rolls are mounted, inde-

pendent yielding controlling means for each
roll, acting against the warp tension, the
warp-beam, means to rotate it, including a
ravchet and pawl, anactuating device to move
the pawl to a fixed point at each pick, and

means controlled by angular movement of the
rocking support, due to changesin warp ten-
| sion, to determine the starting:point of each
-pawl-stroke. IR

- 19. In a loom, two whip-rolls, one for each
set of warps, rocking supports for the ends of

the whip-rolls, independent yielding control-

ling means for each roll, carried by the sup-

ports, the warp-beam, means to rotate it, in-
cluding a ratchet and pawl, an actuating de-
vice to move the pawl toa fixed point at each

pick, a movable shield adapted to be inter-

posed between the pawl and ratchet, to deter-
mine the effective length ot the pawl-stroke

ter of the yarn mass on the beam.
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|'and means connected with the shield to posi-
1 tion the latter in accordance with the diame-
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rality of yieldingly - controlled whip-rolls,
movable supports therefor, the warp-beam,

means to rotate it, including a ratchet and
pawl, an actuating device to move the pawl

to a fixed point at each stroke, connections

between the said device, and the whip-roll

supports, to vary the starting-point of the

pawl at each stroke, a shield interposed be-
tween the pawl and ratchet, and means con-

trolled by the diameter of the yarn mass on |

68 5#35 5 .

‘the begam towpos'ition the shield and thereby

determine
stroke. -
In testimony whereof I have signed my

the effective length of each pawl-

name to this specification in the presence of 15

two subscribing witnesses.
JOHN T. MEATS.

- Witnesses: -
JOHN C. EDWARDS,
AUGUSTA E. DEAN.
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