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f UN ITED STATES

PATENT OFFICE.

IIORAGE WYMAN OF WORCESTER MASSACHUSETTS, ASbIGNOR TO TIHE-
CROMPTO\I & KNOWLES LOOM WORKS -

OF SAT\IE PLACE

LOOM

| aPhCIFICATION formmg part of Letters Patent No. 656,592, dated. August 21 1900.

: Appllcat on filed ‘Iﬂvember 29, 1897, seml No. 660,096,

(H 0 model )

To all whom it Y CONCETTL:

Be it known thab I, HoRACE WYMAN of

Worcester, county of V\Torcestel and State of

Mabsa,chusetts, have invented an Improve-—
mentin Looms, of which the followmﬁ'desm ip-

~ tion, in connection with the accompanying
drawings 1saqpec:1ﬁcat10n likelettersand fig-

1res.on the drawings representing like par ts
This invention has for its obJect toimprove

‘that class of loom designated under the term

“dobby” and using movable shuttle-boxes.
I ha,vmn* combined mth the usual shed- forms-
ing pattel n-surface and.ashuttle-box pattern-

surfa,ce, each employing as its indicating-sur-
face a suitable pattern- eham a mulmplymm
mechanism, it having also a cham whereby

. any mdwator calued by the shuttle-box pat-

. 20

tern-surface may be made to repeat 1t8‘61f any_

desired number of tfimes.

This invention, while '%pe(,ia,ll.} appheable '-

to a dobby-loom, as above indicated, is also
applicable to any usual or suitable type of

e loom using shed tmmmﬂ' a.nd thflmﬂ'%huttle-

30

box mecham&m

On the occurrence of mmplcl{s and othex-

faults, which, if not emlected would result

in 1111pe1feet10ns of the pattem the loom is
stopp
turned by hand to again bring their indicators | 1
at the proper points before the loom is again |
To insure this -at one operatwn 1

ed and the pattem-surf&ces must be

started.

~havecombined with the said pattern-surfaces

and said 1n111t1p131nﬂ' ‘mechanism devices

- whereby whenever it is required. to adjust

35 ¢
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mechanism in the established order requisite

for the eor 1eet W eavmn* of the pdttem to be

produced.
One part of thl’i-‘. mventlou tlierefore con-

sists in combining with the shuttle-box pat-

tern-surface a multlplymﬂ* mechanism to in-
sure the repeating of any desired mdlca,t,lon
of the shuttle-box pattern-surface for any de-
sired number of times, the chains of the shut-

tle-box pattera-surface and said multiplying

by itsown hand-wheel.

said pattern-surfaces or multiplying mechan- -
ism, the loom being at rest, the Sdld pattern-
surfaees and multlp]ymw meehamsm may be
moved in unison, and this movement ma} be
in either direction to ther ebyinstire the main-
tenance of the said surfaces and mulmplymcﬁ

motion of said pattern-surfaces and said mul-
tiplying mechanism being out of line. Pref-

erably each of said cylmdels and the shaft of
‘the shed-forming pattern-surfaces will have
& suitable hand- wheel whereby each of said -
1 eylinders or said shaft may be moved inde-

pendently of the other, if necessity requires,

The eylinders carry-
ing the shuttle-box pattern- Ch&lﬂ and the
thlll] of the multlplymw mechanism are sus-
tained upon shafts held in bearings so con-

and descr ibed, that either of said chains may

mdel and over its hand- Wheel Wlt;hout dlS-

.' _m embeunﬂ* the chain.

Anothel feature of: L[he 1m entlon 11e1em

- contained conSISts in comblnmﬂ' with said pat-
‘tern-surfaces and multiplying mechamsm de-

' _sented on different cylinders adapted to be
rotated about suitable shafts, the centers of

55
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structed, as will be heréinafter 1ep1ebented 65

Dbe readily 1em0ved from the-end of said eyl- |

I7I0_p

vices under control of the opsrator whereby

‘said pattern-surfaces and multiplying mech-
| anism may be turned backward or forward in
unison at one operation and without disturb-

7_5..

ance of the predetermined set or arrangement

of said parts necessary to produce the par-
tlculal pattern which it is desued to weave A
. R

~ In this invention I have one and the same. |
_rotatmw shaft to operate the shuttle-box pat-

in the cloth to be produced.

tern- sulfaee, the chain of the multiplying
mechanism, and the shed- forming pattern-

surface, said shaft having, however, a plu-

rality of worms, one of which engages a worm-

‘toothed gear fast on a shaft car rying the shed-
forming pattel n-surface, said gear at each ro-
tation eﬂ":ectmﬂ' two step-by-step movements . -

go

of the said shed forming pattern-surface to
indicate the formation 0f two sheds, the other

of said worms having teeth of pecuhar shape
‘which engage the feeth of and rotate two
| worm- toothed gears, one codperating with

each of said eylinders, the teeth of this latter
worm being so shaped or mahned that when

‘one portion of said teeth engage. the teeth of

one of said toothed gears that.toobhed gear
will dwell or remain d:tl rest, while the othel

toothed gear will be rotated, and vice versa,
‘so that the shuttle-box pa,t.tel n-surface or the

mechanism being moun‘red as herem repre- | cham of the mulblplymﬂ' meehamsm which-

95
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ever is moved at one rotation of the Shaft ‘

carrying sald worm, will be moved for but
one division or for a distance to bring first

one and then the next indicator thereon into

operative position. The two worm-toothed
gears which codperate with said shuttle-box
pattern-surface and the support for the chain
of the multiplying mechanism have connected

to and adapted to rotate with them each one

half of a suitable cluteh device, the other co-
operating half of such clutch device being
connected to or moving with the cylinders
carrying the shuttle-box pattern-echain and
the chain of the multiplying mechanism, each
of said clutch parts being under the control
of a suiltable lever, preferably of the first
order, said lever being moved, however, by

~an indicator of the other chain, so that each

20

chain controls through said levers the cluteh
employed to move the other chain,and thereby

~ each chain may be moved whenever desired

- start etther of the chains at will.

30

from or through the indicators of said chains,
there preferably being an independent row

- of indicators on each chain for the purpose of

controlling these clutches, so as to stop and

_ The worm
which actuates the two worm-toothed gears

1s located between said gears and engages

each of them, and these teeth of the worm
‘are so shaped, as will be described, that when

- one worm-toothed gear is at rest the other

35

40

will be moving, and vice versa; but at this

same time the other worm, it engaging a
worm-toothed gear on the shaft carrying the
shed -forming pattern-surface, rotates that
shaft continuously step by step, said shaft
having a movement of two steps for-one step
of either the shuttle-box pattern-surface or
the chain of the multiplying mechanism. It
will be understood that the shuttle-box pat-
tern-surface will be moved only in the in-

- terval in which the chain of the multiplying

| '4.5'

50
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mechanism is at rest, and vice versa.
~Figure 1in end elevation shows a sufficient

portion of a loom with my improvements

added to enable my invention to be under-

stood, said figure showing but a small part of-

the shed-forming pattern-surface and part of
the chain of the shuttle-box pattern-surface,

the chain of the multiplying mechanism be-

ing omitted, as it is shown fully in Fig. 3.
Fig. 2 is a sectional detail in the line x of Fig.

1. Fig. 3isa partial rear side elevation and

section of the parts shown in Fig. 1, the line
of section being across the shaft on which is

- mounted the cylinder carrying the shuttle-

60

box pattern surface or chain in line 2’ and

across the cylinder and shaft carrying the

chain of the multiplying mechanism in the
line x° of Fig. 1, Fig. 3, however, showing said
chain in position, together with the shed-form-
ing pattern surface or chain and two of the
usual fingers of the dobby., Fig. 4 is a de-
tail showing the shoe at one end of the lever,

located between the chain of the multiplying

mechanism and the clutch cooperating with

the shuttle-box pattern-surface. Fig. 5is a |

detail showing the two levers actuated by the
shuttle-box pattern surface or chain and by
the chain of the multiplying mechanism to
eifect the stopping and starting of the cylin-
der carrying the pattern surface or chain of
the shuttle-box pattern-surface and the chain
of the multiplying mechanism, so that any

indicator on the pattern surface or chain for

the shuttle-box may be repeated any desired
number of times. Fig. 6 is a partial top or
plan view and longitudinal section in the line
x* of the parts shown in Fig. 5. Fig. 7 is a
detail showing one of the two like disks con-
nected to one or the other chain-carrying eyl-
inder and forming one of the clutch parts of
the two like clutches to be designated. TFig.
3 shows an end view of the fingered end of
the sliding collar forming part of the other
half of one of said clutches. Fig. 9 shows
part of the eylinder for supporting the shut-
tle-box pattern surface or chain, said figure
showing the usual indicator-rolls and by dot-
ted linesone of the special indicators movable

-with said chain to indicate the stopping and

starting of thé cylinder moving the chain of
the multiplying mechanism. ¥ig. 10isa sec-
tional detail view of the eylinder carrying the
chainof the multiplying mechanism, together
with part of said chain, the figure showing
one of the high links which when in position
to operate indicates and compels the clutch-
ing and starting of the cylinder carrying the
chain of theshufttle-box pattern-surface. Fig.
11 is a top view of the chain shown in Fig. 10.
Fig. 12 shows laid out one form of worm for
actuating the worm-toothed gears having the
clutch parts and being instrumental in rotat-
ing the cylinderscarrying the shuttle-box pat-
tern surface orchain and the chain of the mul-
tiplying mechanism; Fig. 13, a detail in plan
showing the worm a? the worm-toothed gears
actuated thereby, and the collars sliding on
the sleeves of said gears and forming parts of
the clutches to be described; Fig. 14, a detail
of the cylinder for carrying the chain of the
shuttle-box pattern-surface; Fig. 14* a de-
tall looking at the left-hand end of Fig. 14:
Fig. 15, the eylinder carrying the chain of
the multiplying mechanism; and Fig. 16, an
end view of a sleeve on which is fixed a worm-

7°
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toothed gear, said figure showing the end of

the finger ¢®. Fig. 17 is a longitudinal sec-
tion of the parts shown in Fig. 16. -

- The part A of the framework herein shown
1s and may be common, say, to the loom rep-
resented in United States Patent No. 217,589,
dated July 15, 1879. In practice the shaft B

, may be considered to be substantially the

same as the shaft indicated in said United
States Patent No. 217,589 for carrying the
shed-forming pattern surface or chain com-
posed of parts 26 27 29, adapted to actuate
fingers a’, common to the dobby mechanism,
fally described in said patent, where the said
chains and fingers are designated by like let-
ters; but instead of said pattern surface or
chain a pattern-surface of any usual or suit-

120
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_ able constmetlon mey be ma,de and used to',‘
“actuate any other usual jacks or hooks com-

~monly emploved in eonnection with shed-

10
15

20

- loom be st0pped for any reason and it be de-
- sired to rotate the

forming meehamsm to form sheds 111 the
wa,lp T |

- The fmmework A has a sultable beanng,'
as at A’, through which is extended a shaft
A=, (represented by dotted lines, Fig. 3,) said
shaft having at its inner.end a la,rﬂ'e gear Af,
which may be connected and aetua,ted by a,nyi
‘usual or suitable pinion connected with or
deriving its motion fram the usual crank-
shaft of the loom, as provided for in United

States Patent No 217,689. The outer end of

the shaft A®? has fast upon it a bevel-toothed
pinion A® which engages a bevel-toothed

ion AS, fast on the lewer end of a short shaft
A7, (shewn by dotted linesin Fig. 3,) said shaft

pin-

having its bea,rmgs in a smtable stand or
b1aeket A%, bolted in suitable manner to the

- frame A. The upper end of the shaft A”has
- fast upon it a hub of a disk B¢,

provided at
one edge with a suitable noteh to recelve a

_tonﬂ*ue a, (see dotted lines, Fig. 1,) extended.
dewnwerdly from a latch B35 |
a disk B, attached to a sha,fl: B® in line with

, pi voted at Bfon

the shaft A”' said shaft B® being surrounded
by a su1table spring B, acted upon at its up-

o ”per end by a collar Bﬂﬁ0 fast on said shaft BS,
30

so that said spring normally acts upon said

latch to keep its tongue in engagement with
‘the notch in the disk B"’ said two perts of the
shaft being moved toqether In unison by or

throungh the gears A® and A® whenever the
loom is werkmfr regularly; but should the

part B® of the two-part

o " o shaft B8 A" then power appliedin thisinstance

40

. cross-shaft C’, , supported in the framework A
~ and having &t one end a bevel-pinion C?, may
~ be turned, causing said bevel-pinion to en-

. gage a bevel -pinion C° on the upper end of
the part B® of said two-part shaft, and by ap-
- plying sufficient force to said shaft C' the friec-
tion of the eprmﬂ' B’ may be overcome and

- 45

~ theshaftat rest.

“of my invention to a suitable hand-wheel C,

(shown in Fig. 1,) connected to the end of a

the shaft B° tnrned, leaving the part A7 of

tern-surfaces end parts deriving movement

55

. 60

“a sleeve al, (see Fig.
‘astud o,

from said shaft to be rotated in unison in one
or the other direction to correct mlsta,kes,

such as mlqpleks or otne1 faults occurring 111
weaving.

The part B3 of the shaft is p10V1ded in thlS

'msteuee of my invention with two Worms—
viz., a worm o’ and a worm ¢?.

The worm a’
enwaﬂ'es a worm-toothed gear a® on the shaft

B, before referred to, carrying the shed-form-

ing pattern-chain, and rotates said shaft con-
tmuous]y The worm-geara®engages a worm-
toothed gear a*, (see Fl,_, 13,) where said gear
is shown in pla,n sald gear being seeured to

17,) mounted loosely on
(See I‘lgs 1

plate.

form part of a clutch to be deseribed.
sleeve a’is mounted loosely on a stud a®%, cor-

This tummﬂ' of the part B®
- of the shaft is necessary at tlmes as will be
~ hereinafterstated, to enable the dlfferent pat-

a? rotates seld WOr m-toothed ﬂ'ear a* and its
sleeve ¢!’ intermittingly aboutsmd stud. The
sleeve has fixed to 1ts end opposite the worm-

| toothed gear a plate a®, (see Fig. 16,) having
The sleeve a has mounted upon -
‘it a collar ¢®, having an annular groove ¢
‘and a finger a”‘f‘, sald collar being flee to be
-slid on smd sleeve and cause smd finger to
move back and forth in the notch of said
The worm a? also engages a second

a notch a®l.

like worm-toothed gear a”, (shown in Fig. 13,)
it being hid from viewin Figs. 1 and 3 by the
parts 1mmed1&te1y in front of it.

disk, a collar ¢®, having a ﬁnﬂ'er a*®, which

enters the notch 6136 in sald dlf-'k smd collar

having an annular groove a, . Beth the said

- eollars a® and @°® are free to be slid at suit-.

able times, as will be described, on the said

The gear
a* is fast on a sleeve a?, said sleeve bemﬂ"
just the same as sleeve ', before deserlbed

“and the said sleeve ¢’ has at its front end a
connected disk a®, having a noteh ¢, and the
said sleeve o’ has mounted upon it loosely, -
Dbetween said worm-toothed gear o and said

o
75

3o

90

sleeves. asw a’, and said eel]ms and sleeves

The

responding with the stud a? it being held at

its right-hand end, Figs. 1 and 13, in a suit-

able bearmw in a palt at, exeeted upon the

framework. Thestuda®isextended through

a second bearing in an extension a® of the
loom-frame. The stud @ receives upon it a

sleeve o', having connected with it a chain-

100

carrying eyhnder a'%, on which is* hung the

shuttle-box pattern surfaee or chain b, it h&v

ing any usualor suitable indicators, as 2, and

a series of special indicators b, one of said
indicators being shown by full llnes in FKig.

1 and by dobted lines in Fig. 9. The sleeve

a also has connected mth its inner end a

plate b3, having at its periphery suitable
notches b'* which are adapted to be engaged

o5

110

by a pPOJeCtIOH extended from a loekmmle- |

ver 7, said locking-lever operating to enter

any one of said projections and prevent the

overrunning of the motion of the sleeve '
11§

and pattern surface or chain b and keep it at
rest when not actuated positively. The disk

1% also has a series of spaces 0% which may be
entered one or the other by the finger a% at
the end of the collar a®.

The eleeve al® has
connected to it at one end by a spline or key
a® (see Flg 14*) a hand-wheel a*, and said
sleeve, it surrounding the stud a%%, is ex-

tended through a hole in and takes its bear-

ing in the projecting arm a®, before referred
to. Viewing Fig. 3 it will be seen that the

| shuttle-box pettem surface or chain b hangs

120

125

on the cylinder a' about the projecting end _

of the arm «®, supporting the said sleeve and

its eylinder, and when the pattern-chain is to

be removed it may readily be drawn off bodily
(see Fig. 3) from the cylinder without un-
_fas‘remnw the chain. |

‘The. stud af receives upon it a sleeve d, hav-

3, and 13. ) ‘The worm | mg deteehebly secured to one end thereof a

I30



- (see Fig. 15,) upon which is hung the multi- |

10

hand-wheel d?, said sleeve .havilng at 1ts op-

posite end a plate or disk d?, which in all par-
ticulars is the same as the disk 6° before de-
scribed and carried at one end of the sleeve

oS, said disk or plate d® having a like series
of spaces in which may be entered the finger

a3 of the collar ¢* at desired times. The
sleeve d also has as part of it a cylinder d',

plying pdtteln -chain ¢!, having “at suitable
intervals high links or mdlc&tms ¢, ~
The disks or plates b®and d? constitute each

 one half of a clatch, the other halves being

.15

the collars a* and a®, said collars having the
fingers a** and o, and either one of the said
sleeves d or a'® may be rotated at any de-

- sired time by simply putting the clutches into

20

operation, and they may be left at rest for

any desired time by putting the clutches out
of operation.
The indicators 0’ on the shuftile-box pat-

tern surface or chain b control the movement

30

35
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for the collar a®.
- lever ¢ has a stud ¢!, on which is pivoted a

of the cluteh part to start or stop the sleeve
d, carrying the multiplying pattern surface
or chain c'% and the indicators c?, carried by
the chain ¢ of the multiplying mechanism,

control the collar ¢* of the cluteh part instru-

mental to start and stop the sleeve «'%, carry-
ing the shuttle-box pattern surface or chain.

In the operation of the Ioom the indicators
2 act in the proper order to lift one or the
other of a series of levers 3, having attached
rods 4, connected with aud to operate any
usual or suitable shuttle-box-moving mech-
anism—such, for instance, as represented in

United States Patent No. 2‘?7 667, dated May.

18, 1880.

I‘or putting into and out of opemtmn the
clutch parts referred to I have provided de—
vices which I will now describe.

In a bracket ¢® of the framework I have'

mounted a stud c?, confining it in position
with a suitable set-screw ¢®. One end of the
stud receives upon it loosely a lever ¢ of the
first order, said lever being bent, as shown,
to present a depending extremity ¢/, which
enters the annular groove ' in the collar a®.
The lever ¢ has an upwardly-extended ear

ct, (see Figs. 5 and 6,) and at the side of said

ear the said stud ¢* receives on it loosely an
adjustable continuation ¢® of said lever, said

continuation having an upwardly—extended-

short arm ¢?, provided with a slot cf, through
which is extended a serew ¢, which is screwed
into a threaded hole in said ear ¢!, so that by
the loosening of said screw cf’ the particular

angles occup1ed by the end ¢’ of the lever ¢
and the end of the continuation ¢ may be
varied to insure just the proper movement
The continuation ¢® of the

shoe c'?, said shoe 1est1ncr immediately above
the cham ct® of the m111t1ply1nn' mechanism

‘in position to be struck by an indicator c'®
fectthe clutching of the

when it is desired to e
finger a® of the collar a® with the plate or disk

thrown any desired number of times.

order, it having a depending end 7/,

-under said shoe.
acted upon to keep their shoes in contact with
' theindicatorsfor moving them by like springs

~dicators arranged in

i o 656,%95

the absence of a high link or indicator ¢* from
under said shoe ¢* enabling a spring ¢!, con-

nected with the lever ¢®, to move said collar

and effectthedisengagement of the cluteh re-
ferred to from the plate or disk b° and leave

the shuttle-box pattern surface or chain 0

at rest, so that the indicator then operative
will insure that the shuttle, the position of
which is controlled by said indicator, may be
The
shoe ¢ is provided above its pivotal point ¢*°
with a suitable spring 10, said spring yield-
ing whenever the stress upon the said shoe
from any accidental cause would be more than
it and the parts carrying the shoe would bear
without breaking. Thestud¢®alsohas mount-
ed loosely upon 113 but at 1ts opposite end, a
second. peauhmly-qhaped lever f of the first
which
enters the agroove ¢’ of the collar ¢, and the
end of the stud c?, alongside of the ear f* of
the lever f, has mounted loosely upon it an

‘adjustable continuation 7°of the lever f, said

continuation having a slot like the slot ¢* in
the part ¢ of the continuation ¢ the slot of

said continuation f?° receiving a suitable set-

screw f* which is inserted through said slot
and screwed into the ear f*of the lever 7, said
ear extending above the stud c¢°. The con-
tinnation f° of the lever / has a pivot or stud
/%, upon which is mounted a shoe f°, a suit-
able spring f“acting on said shoe, as deseribed
of the spring 10 in “connection with the shoe
¢®. Theshoe fostands above and in position
to be acted upon by the indicator b’ of the
shuttle-box pattern surface or chain b, and
when a special indicator 0’ acts on the shoe 7e
the lever
the clutch a** to enter one of the like spaces
b5 of the plate or disk d?, fast on the sleeve d,

“carrying the chain of the mulliplying mech-

anism, and said chain is moved so long as said
clutch is in engagement therewith, it being
stopped whenever an indicator b’ passes from
The levers ¢ and f are each

¢t 'The levers or ﬁnﬁ'els 3 turn on a stud 5,

held by a serew 61in a beari ing12. The plates
or d1sks b3 aund d? are held locked in place, so
that they will not be moved accidentally, by
projections on usual levers 7 3, held normally
in operative position by one common spring
14 connecting them.

When it is desired to change the chain b of
the shuttle-box or the chain ¢'® of the multi-
plying mechanism for other chains having in-
a different order, then

fis turned to cause the finger ¢ of

70
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sald chains may be easily slipped off from the

sleeves carrying them over their attached
hand - wheels without dismembering said
chains.

‘The Spunn*sf and 10 referred to serve to
permit the breaking of the levers ¢ or f when-

130

ever, by anydisarr anﬂing of the parts,the said

levers might not be free to move, or should

b3 to start the sleeve o' and chain 0 in motion, | either clutch stlck
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_ me the fOIeﬂfomG‘ it wﬂl be undelstood;--'
‘that the worm 612 actua,tes intermittingly both
‘the worm-toothed gears af and o and their |
sleeves and clutch parts; butsaid clutch parts
do not engage and rotate the sleevesd and a!°
_ - except atb tlmes controlled by the position of |
- the mdlcatms on, respectwelv the ehams clt
L e The teeth Of the worm a? are of pecuhm |
Rhape

tion.)

‘When the dwell portions 30,

_covering %11bstautmlly one- half the wormn,

20

- j -'._.30
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. act on a worm-toothed gear, that gear does

- not rotate, but the moving pm.tmns 31 at the
other half of the worm, it engaging the other
“worm-toothed gear rotates 113 80 113 will " be
understood tha,b the worm aﬁ in its rotation
moves first one and then the other of thetwo
gears engaged by it. I havechosen this form

of worm: f01 the reason that the loom herein-

. sofar described is supposed to contain mov-
-~ ableshuttle-boxesatbutoneend of thelay,and
. the said shuttle-boxes may be moved only at
- every other pick;

the said worm its teeth, in eonnectwn with

rotated, in this present instance of m
ventmn twice by or through the worm o
while: Lhe ‘worm a°; as ShOWI] operates 011ce

~ either of the two worm- toothed gears o' and
-, such order of timing being necessary in

tne GldSS of looms herem deseubed and hav-
ing, as stated a shuttle bO‘E at but one end of

_the lay. -
.. The famhty helembefme descrlbed for-
T eadﬂy and easily removing the chains b and’
¢ without d1smember1nﬂ* them is- of very
~ considerable importance to 8 loom-fixer, as
it not only saves his time, but also prevents-
- any loss of the parts of the chain, provlded
they are not 1mmedlately put towethel again.
This invention is not 11mlfed to the exaet
~ shape of the clutch parts herein represented,
~ and instead of the particular clutch parts I
may employ any other usual or sultable'
-elutch devices adapted for the purpose.
"The worm-surfaces ¢’ and ¢* on the D'em-__
shaft are shown as made in separate sleeves

properly applied thereto; but this invention

~ would not be depar ted from if the said worm-
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surfaces were all on one slee\ e, om loeated
above the other. .. |

‘but should this invention |
be applied to a loom having shuttle-boxes at
each end of the lay, said shuttle-boxes being
~adapted to be moved at each pick, then in |
~each instance the worm a® would have its
- teeth so constructed that at each rotation of’
35
~ the teeth of the Worm-toothed gears referred
. to, would turn both of said gears for one step;_
B at each half-rotation of the worm. -
- T will also herein note that the shaft B 1s;
my 11:1-

Pa,tent is—

ot

Telaim s asnew, and desn*e to seem e by Lettel s

1. In an or ﬂ'amzed loom t,he followmﬂ' in- e

| stl v mentalltles Viz: ashuttle box pattem SUr-.
face; a multlplymg mechanism codperating -
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therein; a pattern-surface to determine the -

order of forming sheds; a rotatingshaft pro-
| vided with endless serew or worm .surfaces;

‘and worm-toothed gears arranged on oppo-'
(See Fig. 12, where it will be seen |
‘that the portlons mal ked 30 extend circum-
ferentially about the hub of said worm and
1he portions 31 are pla,eed at a steep inclina-
The portions 30 are designated as
“‘dwell” portionsand the portions 31 as ‘‘mov--
~Ing” portions. '

site sides of said wor m-smfaces and driven -
thereby to actuate the pattern-surface of the .
shed - forming mechanism, the shuttle-box -

pattern-csulface and said multlplylng mech-

2. In aloom, ashuttle- box pattem sm face

a mulblplylng mechamsm coOperating there-
with; a pattern-surface to determine the or--
der of forming sheds, a rotating shaft pro-
vided with endless serew or worm surfaces;
‘worm-toothed gearsarrangedonop positesides
“of and driven by one of sald SCrew or worm -
| surfaces, and clutches intermediate the said
‘shuttle-box pattern-surface and multiplying -
‘mechanism and two of said worm-toothed =~ =
‘gears, to move said shuttle-box pattern-sur-
face and said multiplying mechanism alter- =~
95 -

oftheshed- fonnmﬂ'mechamsm substantla,lly o

as described. o - |

nately, and to also move the pattern-surface

75

-anism, means for rotating said shaft and a 80
yielding clutch between sald means and shaft o

| .-__-substa,ntlallv as described.

9o

3. Ina loom the tollowmﬂ' 1nst1umentah-' '

} tles viz: a shuttle box- pattem surface; a
multlplymfr ‘mechanism codperating. the1e-
~with; two worm-toothed gears, means to en-
able the said worm-toothed gears to engage
and turn said shuttle-box pattern- smface or
| the said multiplying mechanism at desired
‘intervals; a shaft provided with an endless.

100
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serew or worm arranged between sald gears

, | construeted witha dwell andan actuatmw por-
tion, to produce a dwell alternately in the
‘movement of each of said worm-toothed gears
'actuated thereby for the purposes set f01 th.

4. Inaloom, a shuttle-box pattern-surface,

ing mechanism; two clutches, one codperat-
ing with the shuttle box pattel n-surface and

.the other with the multiplying mechanism,

each havingasa part thereof a worm- toothed
gear, the second worm on said shaft having a
_dwell portion and arranged between and en-
gaging and rotating both the worm-toothed
-gears coopelatmn' with the. said clutches to
move the said gears alter nately, subsban-
tla,lly as e -

described.

'a multlplymﬂ' mechanism eodperating there-— ',
with, a pattern-surface to determine the or-
der of forming sheds, a rotating shaft pro-

vided with a plumhty of worms, one of said
‘worms engaging a worm- _toothed gear to ac-
tuate the pattem -surface of the shed form-

15

I20
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-5, 1In aloom ashuttle be;\ patteln smfaca,, |

a multiplying meehanmn codperating there-

with, a pattern-surface to determine the or-

. - { der of forming sheds, a rotating shaft pro-
IIavmrrfully deseubed my 111\*6111)1011 W ha,t | wded with a plumhty of Worms, one of szud

130 j 




worms engaging a worm-toothed gear to ac- |
- tuate the pattern-surface of the shed- forming

-mechanism; and two clutches each hmmﬂ'

as a part thereof a4 worn- toothed oear, the

second worm on said shaft arranged betm een

~and engaging and rotatmﬂ* both said wWOrnm-

toothed gears and the said clutches, and

- means to automatically move said rotating

10

- mined times, substantially as deseribed.

20

clutches to effect the starting or stopping of
either the said shuttle-box pattem-surface
or said multiplying mechanism at predeter-

6. In a loom, a shuttle-box pattern-chain,

means. to Support 1t, a codperating worm-

toothed gear; the ehaln of a multiplying

_ mechamsm means £0 supportit, and a eodp-

erating Worm toothed gear; and a pattern-
chain to determine the or der of formmn'sheds,

a support for it, and a codperating worm-

toothed gear, the centers about whieh said
chains turn bemn‘ out of line; combined with

arotating shaft promded with a plurality of

werm-snrfaees one of said worm-surfacesen-

- gaging the worm-toothed gear codperating

25

_.30

 asleeve supportmn' it provided with a hand-'

with the shed-forming p&tteln chain; and the

other of said worm- Sulfa,ees engaging and
rotating both the two worm-toothed gears
cooperdtmﬂ' respectively with the ehuttle box
pattern-chain and the chain of the multiply-
ing mechanism, substantially as described.

7. In a 10011:1 a shuttle-box pattern-chain,

- wheel, and a codperating worm-toothed gear;

the chain of a multiplying mechanism, and a
sleeve to support it having a hand-wheel CO-
operating with if; eomblned with a rotating

shait provided mbh a worm-surface between

~and to engage and rotate both of said worm-

40

toothed gears alternately, and clutches car-.

ried by eeld worm-toothed gears and engag-

ing at intervals the- suppmts of said chams
substantlally as described.

3. A shuttle-box patter n-chain, means to

- supportit, acodperating worm- toothed wheel;

55
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“the chain Of a multlplylnn* mechanism, means
- tosupportit,and a codperating worms- toothed_

wheel; a rotatable shaft, hfwmﬂ* a worm pro-

vided for portions of its perlphery with dwell

teeth and with inclined teeth, the inclined

teeth bemﬂP a continuation of the dwell teeth,

sald worm occupying a position mtermedlate
sald worm - toothed gears and engaging the

teeth of the latter; elutehes inter medmte said
worm-toothed gears and said chain- -support-
ing means; and two levers, each of which is
acted upon by the indicators of one of said

‘pattern-chains to control the period of opera-

tion and of restof thecluteh codperating with

the otherofsaid pattern-chains , substantially
as described.

9, In a loom' the follomnﬂ' Instrumentali-

tles, viz: a sh uttle box pattem-smfaee hav-

ing a row of indicatorstodetermine the move-
ment of a multiplying mechanism; a multi-
plying mechanism having indicators to de-
termine the movement of the shuttie-box pat-
tern-surface; a worm having a dwell portion,

656,502

worm - foothed gears actuated thereb} and

moved alternately, and controlling the move-

ment of the pattern-surface and multlplymﬂ‘
mechanism, clutehes driven by said worm-
toothed gears; mechanism intermediate said
twoclutches and said shuttle-box pattern-sur-
face and multiplying mechanism whereby the
shuttle-box pattern-surface is enabled to con-

trol the clateh for stopping and starting the

multiplying mechanism, and the multlplymn'
mechanism is enabled to control the cluteh

pattern- surfcme substantially as described.
10. The shdmﬂ' collar forming part of a
cluteh mechamsm means for 1otat1nn" said

‘collar, a p’attern-SU1'faee;-and alever in_terme-

diate said pattern-surface and collar, and en-

1 gaging the latter, combined with a shoe piv-
'oted on said le\*er and ada,pted to rest on said

pattern-surface, and a spring interposed be-

tween sald lever and saild shoe, substantlally |

as described.
11.-In a loom, a iwo- Dart poOwer- operated

sha,tt a clutch intermediate said parts, two

Werm-suﬁaees and a bevel-gear C°, carried
by the upper part of said power- opemted

shaft; ashaft carrying the shed-forming pat-
tern- cham and a worm-gear thereon operated
by one of said worm- surfaees,
ing a cylinder carrying a- shuttle box pattern -

sleeve hav-

surface or chain,means to support said sleeve;
a secondsleeve havm ¢ a cylinder carrying the

{ chain of a multlplymrr mechanism, means to
“support said sleeve out of line w:lth relation

to the shaft carrying the shed-forming pat-

tern-chain and the sleeve earry1nn'sa1d shut-

tle-box pattern-surface; the two sleeves each
having an attached worm-gear, both of such
oears bemn' aetuated by one of said worms;
clutehee to effect the engagement of said
sleeves with or their dlsenwawement from said
shuttle-box pattern- surfdce and said multi-
plying mechanism; and a shaft having a gear

C? engaging the e'ear C®and adapted tobe ro- -

tated by haud in either direction when the
lower part of said power-operated shaft is
held at rest and the loom stopped, whereby
the upper part of said power-operated shaft
and the parts actuated by its attached worm-

surfaces may be turned in unison in either

direction at will, substantially as deseribed.

12. In a loom, the following instrumentali-
ties, viz: a shuttle-box pattern-surface, a
WOTI -
gear and said pattern-surface; a shed-form-
ing pattern-surface to determine the order of
forming sheds, a worm-toothed gear in oper-
ative connection therewith; a rotatable shaft
provided with two worm-surfaces, one of said

worm -surfaces engaging the worm-toothed

gear cooperating with the shuttle-box pattern-
surface being provided with dwell and in-
clined teeth, substantially as described, to
enable said shuttle-box pattern-surface to be
moved from one to the next series of indica-
tors and remain at rest, the operation of the

| other worm-surface and worm-toothed gear

70
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- | for starting and stopping of the shuttle-box

30

Qo
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toothed gear, means connecting said

125
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f.coopelatmw Wlbh the shed- for mmg pattem-
surface to move the latter for a distance equal
‘to two series of its indicators before the shut-
tle-box pattern-surface i is agmn moved sub-f _.
'- stantlally as described. e
- 13. In aloom, thefollowmﬂ'mstlumenta,h-[.
- ._]{_'-'_'.';.Lles viz: a shuttle- box pattern - surface, a
i-:.cooperatlnﬂ' worm-toothed gear; -a multiply-
- ing mechanism including a worm -toothed
‘gear; apattern-surface to detel minetheorder | s
~of formmﬂ' sheds, a worm - toothed gear in
- operative conneetlon therewith; a rota.table,'
- shaft disposed between the two first-men-
' tioned toothed gears and provided with two
‘worm-surfaces, the worm-surfaces codperat-
ing with the. two toothed gears of the shuttle-
.box pattern-surface, a,nd the multiplying
- mechanism being counstructed to present |
~ dwell and mclmed teeth to enable the said |-
worm-surfaces to move alternately the said

 two worm-toothed gears for one step toactu-

“ate the shuttle- box pattern-surface or the
multiplying mechanism alternately from one

L - to the next indicator of its echain, while. the

Worm- toothed gear of the pattern surface de- |

-"face, substantially

termmmﬂ the or del of founmtr sheds ismoved |

| ports for the same; studs about which said
surfaces or chains may rotate; two worm-
toothed gears; ashaft ha,vmn'awmm-surface D
between and in engaﬂement with both said = .

for a dlstance to effect the opemnﬂ' of two
-_ sheds, substantially as deseribed.
14. Two pattern surfaces or cha,ms sup-

i 3'3 :

gears, the teeth of the said worm being con-

structed with a dwell and active portlon to
'-.'p10V1de for a dwell alternately and succes-
‘sively in the rotation of each of said worm-
toothed gears; clutch-sur faces rotating with
| said worm- toothed gears and each con.,rolled o
by one of said pattem—smfaces whereby one -
of sajd surfaces controls the movement of the .

40

clutch to start and stop the other pattel n-sur-. -

as described. -
‘In testimony. whereof I have swned my

‘name to this spemﬁeatwn in the. presence of
-. two subseubmﬂ' mtnesses -

. HORACE ' WY’\IAN
Wltnesse% L

‘GEO. W. GREGORY
. J B SYME o
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