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50 thls bar to rise and f‘ﬂl with the roll D’
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To all whom it may concern:

Be it known that I, EPHRAIM E. ORRELL, |

- of Ware, Hampshire county, State of Massa-
chusetts, ‘have invented Improvements-in

- 5 Warping and Balling Machines, of Wthh the

following is a 5pe(31ﬁca,t10n. |
- My mventlon consists in certain combma,

~* tions and arrangements of parts, as hereinafter

get forth, and partleularly pointed out in the

10 cla,lms |
Flgure 1 represents my invention- as ap
plied to a warpmg and balling machine in a

- perspective view. Fig. 2 shows portmns of |

‘the apparatus in longitudinal section. Figs.

15 8,4,5,6,7,8,9, 10, and 11 show details of

my 1nvent10n Flg 12 shows the cut-marker,
and Fig. 13 the automatic stopping meehan-
 ism. Fig.14isafurther detailof construction.
Referring to Fig. 1, A is the frame-work of

20 a warping- mill with hole-board A/, rolls D' D*
- D?% and creel C, of well-known constructlon |

The yarn or thread from the spools in creel C
passes under roll D% over roll D', and under
roll D? through dr()p -hooks of usual construc-

25 tion, to the leasing apparatus, and over the

measuring-wheel H to the balling-roll J. The

~ roll D' is mounted in a frame, D, adapted to
- glide in vertically- arranged grooves formed in

g part of the framing of the machine. - Cords

30 or chains D* are attached to-the lower part of

- the frame D and run over pulleys secured to
" the upper part of the frame-work A, being
' prowded with counter-weights D?, which tend

. ‘to raise this frame to its highest posmon but
- 35 it is normally held depressed by the tensmn of

the passing yarn. |
~ The adjustment of counter~we1ght t0 tens:on

is such that upon the slightest tendency of the
~ latter to slacken, the roll rises and maintains

40 the tenslon pr actlcally uniform.

To the frame carrying the roll D’ is attached
a telescopic arm or lever, K, composed of a

* tubular portion, %, séeured upon the rock-shaft
- K5, and a sliding portlon k', inserted within.
portion %&£ and plvotally attached -at 1ts
outer end to the frameD. This lever,acting,

through the arm K’, rod X% lever K*, link K,

“bar N, and wedge- block N’ upon the stud or

roll M’ on the vertically- shdmcr bar M, causes

|

1

P

i

the machinery may be safely run.

The 1

ba,r mmr be allowed to fa.ll by gramty alone, |
or its movement may be made more: posuwe

by means of spring M. -
Pads M? of suitable materlal are attached to- - - -

the bar M and are So arranged as to. come 5’5"-" “
into contact with the edges of the 5pools MY

| and by their flexibility exert a varying press-. -
ure and a varying degree of resistance.to the -

“turning of the spools as the bar riges and falls. __
If then there occur any material diminution 60 o

in the tension of the passing yarn, the roll D*
rises,and the brake-pads M’ are a,pphed caus-

ing the spools to turn with a sufficiently-in- :'if |

ereased resistance to counteract the slackening

‘tendency. This tendency may arise fromsev- 65 .
eral causes, one of which is the difference in - .
diameter between a fulland anemptyor partly- .-

emptied spool. Another is the continuing to -

‘turn of .the spools by momentum after the -
ed.- In this case. the 70"

brake is suddenly applled to its fall- extent P

warpmg -mill has stopp

acting to produce a prompt full stop.

By the employment, of a friction- brake upon--j;‘:s e
the spools, which is actuated by variation of =~ . -
tension in the yarn. passing through the warp- 75
ing:mill, advantages are obtained over brakes - -

OPerated by other known means, inasmuch.as. -

slackness is not only prevented ab the moment -
of stopping the machme, but also the differ- - - -
ence due to drawing yarn from full and partly- 8o . -
emptied spools is equal]zed and -any material
difference of tension from any cause whatso-
ever is prevented by the descrlbed means of

operating the spool-brakes. This results in-

improved qualityas well as in increased quan- 85';'.' .

tity of work from the higher S];)eed at Wthh

~The yarn G from the spools on the creei

after passing the rolls, as described, and: the S
drop-hooks, of well-known constructlon and. 93.-
‘purpose, passes through the eyes of a'set-of
| needles, E, Fig. 2, each thread or group of

threa,ds hamng its. separate needle. The: nee- -

dles must be loosely set 'in a support. and ca- . _
pable of an upward and downward movement 95~

in this supporb.

A convenient: form of con-
struction for the needles is shown in Fig. 4,

‘and a suitable support may be two pla,tes of
| sheet metal, I 7/, which form, with side pieces, .= = -~
A 13 k! hollow beam or bo‘f{ L shown as part of xoc o



- IO

L5

the framing of the maehme
needles is made rectangular, and the plates
are perforated in a correS,pondmg shape to
loosely hold and guide them, a shoulder, E,
preventing them fr om dmpplncr through.
Below the needles is a polygonal roller, F,

composed of a set of perforated plates, f, and

suitably journaled in the bars F’, which slide
vertically in ways f', secured to the frame A.

Links or connecting-rods F* connect these bars
with cranks F* carried by the shaft ¥° which
is provided Wlth a hand-wheel, Y, by which
it may be rotated. The connectmg rods F*

extend beyond their point of attachment to

the cranks, and are formed into hooks F%,
which, when the cranks are turned up to raise
the roller I and pass slightly beyond their

~ highest point, come into engagement with the

20

.25

35

shaft F° and prevent the roller from descend
1ng, as shown in Fig. 3.

- In use the plates are So a.djusted that when |
raised they encounter the ends of the suspended

needles, and where not perforated push them
up; but if a perforation agreesin position with
a needle the latter enters and the plate passes
up, leaving the needle in its normal position.

A hand-wheel, X, enables the roller to be
turned, so as to present either of the plates f

at w1ll

30
‘vices isthat by the raising of needles in groups

The practical operatlon of the described de-

corresponding to the p'l.ttern perforated in the
plates certain portions of the yarn are raised,

forming an opening orshed enabling the leases
to be made.  In this way I produce all kinds
of web drawers and beamers’ leases and still

make a beerless skem as every thread may

- run through a separate eye, as hereinbefore

~ stated, the difficulties encountered in known-
40

methods from twisted beers are entirely obvi-
ated, and I can produce a full score of leases
Wlbhout rethreading, which is an advantage
not afforded by previous devices.

‘The needle E, Fig. 4, is pomted at E’ to
readily enter the perforatlons in the plate 7,
described, is provided with a shoulder at E

 to properly hang in box L, and has an eye at

KO

E* to normally hold the thread passed there-
through in a proper relation to other parts of
the mechanism or apparatus.

. Asa part of the machine I include a meas-

- 55

65

uring apparatus intermediate in the process

between the aforedeseribed Ileasing devices

and the balling-rolls, by means of Wthh when
a given length of yarn has passed bhrough the
machine may be automatically stopped, or a

cut-marker may be set into operation, or any
~ other device for mdlcatmfrlengths be putinto
action. By meansof this measuring apparatus,

In eonnection with and as a_ part of a warp-

ing-machine, I am enabled. to a,utomatlcally B

govern the length of a cut and of a warp or-
skein, to stop the machine at any predeter-

‘mined limit, and to set into operation any of

the well- Lnown devices for indicating the
length ofa cut by markmg orstaining the yarn.

Th1s apparatus is shown in partin its relatlon _

381,164

The body of the | to the whole machine in Fw 1 and in detail

in Figs. 9 and 10.

H is a grooved wheel of Lnown circum- 70

ference, over - -and around which the yarn

passes on its way to the balling-rolls. For a

given length the wheel turns a certain num-
ber of revolutions, and these revolutiouns are

transmitted to worm-wheels B* -B* by worms
H’ H? upon the axle of the wheel H. Upon

the same axle asthe worm-wheels aresprocket
or chain wheels B°, upon which are hung the
Each chain is provided

endless chains I’ Bﬁ
with a projecting link, B® B, acting as a tap-

pet and adjusted to come mto contact with and
to operate bell-crank levers B, only one of
which is shown. These levers are connected
by rods or wires to such parts of the machine
as they are intended to put into operation—for
instance, to-a trigger which sets 1nto action an

| automatic device for shifting the driving-

belt from a tight to a loose pulley, thus stop-
ping the machine, or to a vibrating blade
which by the action of the lever is cansed to
dip its edge in some marking-fluid and then

press the same on. the sheet of warp-threads,

thus marking off the cuts, or to any other de-
vices for any purpose when such may be setin
operation by the rods or wires connected to
and operated by the measurmcr mechanism,

"as aforesaid.

It is evident that by providing worm- Wheels
and chains of proper proportions and rela-
tions to the circumference of the measuring-
wheel the degsired automatic action of the rods

75

30

9O
95

100

or wires on some part of the mechanism can

be brought about at the moment when a cer-

tain predetermined length of warp has passed

through the machine. "It is also evident that
any numbej, of chains of any lengths can be
connected to and operated by the measuring-
wheel, thus automatically setting into action

‘any number of mechanisms, each at its own
and differing time, as may be desired. A cut-

marker is shown in Tig. 12, consisting of a

vessel, Q, suitably supported beneath the yarn
G at a point between the leasing mechanism

(cs

I1C

and the measuring-wheel, and containing a

staining-fluid, and a lever R, adjacent to the
vessel, ha,vmg a curved arm reaching over

into the staining-flnid. The other end of the

lever is connected by a rod or cord, ; with an
elbow- lever, R, fulcranmed upon the frame of
the measuring device and having one arm, 77,

lying close to the sprocket-wheel A, 80 as to be

struck and moved by the lug or tappet B’ on
the endless chain B®. 'When the measuring-

wheel has made a given number of revolutions,
the tappet strikes the lever R/, and theleby_

I1§

I20

125

causes the curved end of lever R to rise against

‘the yarn, thus staining it at given mtervals |
The auntomatic etoppmg mechanism shown

in Fig. 13 consists of a belt-shipper, S, carry-

ing an eye or guide, s, through which the belt
spring, &', tendlng to throw the belt.

runs, a

mally engages with a lug, s’ on said belt-

Shlppel and holds it in the poswlon in Wthh

13¢




| whee] h, on the axle of the measuring-wheel

3sLles

it is shown in Flg 13, with the helt on the fast |

pulley, and suitable: meehfmlsm—-such as-an

elbow-lever, U, and wire u—for communicat-
ing to the belt the motion of an elbow-lever,
TU’, operated by a t&ppet B? on an endless

chaln B said chain ranning over A splocket

H. An adJuSLable eellar s’y enables the ten-
 sion of the spring S° to be regulated. 'When

IO

a given length of yarn has been measured off,
the tappet B moves the lever U’ and mth |
“draws the bolt T from the lug s% thus allowing

~ the spring &' to act'and force the shipper- bar

I5

"the balling apparatus.

-to the left, carrying the belt to the loose pul

ley and st()ppmg the machine. =~
A further improvement in my machine is in
(Shown in Figs. 1, 7,

- 8,9,10, and 11.) The yarn, after passing over

20

_-the ineasuring-wheel, is wound ‘upon a ball-
ing-roll, J, Fig. 1, constructed and operated-

in a Well known mannel —tLat is to say, the
balling-roll rests loosely upon and between
two horizontal rolls, J’ J?, suitably journaled

"in the frame- WOI‘k A These rolls may be
gdrlven by means substantmlly such as. shown

in the United States patent to F. A. Clark,

No. 336,389, February 16, 1836. Roll J, with

- 1ts aecumu]a,tlng ball of thread is rotated by

30

friction when the roll J? is turned
to guide it and prevent it from accldental dis-

In order

- placement, the. balling - roll is’ Journa,led in
flanged blocks j, which are arranged to slide

' .vertlcally on standards J?
frame-work A.

35

40

I, the office of which is 50 crulde the skein and

" build the ball on the ballmg roll. -The guide-
- bar I is mounted upon a slide - block, O,
~adapted to slide on the bar A% A recipro-

cating motion is imparted to the slide-block

by means of a cham P, having one of its links
formed into a stud, P’ whleh engages with a

- ecam-slot in the: bloek O in such manner that

_p:,

as the chain is carried around on the revolv-
ing sprocket-wheels z 2’ the block is causedto

~ traverse back and forth on the slide-bar A2 ‘as

~ aforesaid, and ther eb_} to build the ball upon

“the roll. -
+ The shsl"t of the wheel x extends out through |
‘the bar A® and carries a

a. sprocket-wheel, o7
which 1s connected by a chain with a 5procket

2%, on the end of a shaft, 2%, running along the

o side of the frame-work A and provided at its
" other end with a bevel-gear, y. On the shaft

55 ¢

~ yotated the

the stud P’ around the Sprochet -wheels.
“'tain practical advantages in balling the skein

of the roll J® is a similar bevel-gear, ¥/, mesh-

" ing with the gear , so that when the roll J*is
metlon will- be communicated
~ through the shafp z* &[1{1 smocketsm 7 te the
.' “heel 2.

With the aumwement lhus far tlescrlbed

there must be a slomnﬂ' up of the block af

each end of iis traverse, due to the passing of

will result if this slowing up can be obviated,

" and it is even desirable that a positive and
c0n31derable ru:celel atlon be gwen to the trav

{-the stroke

“to the.end of the stroke.
fect at each end of the traverse, it is HB‘CGSS"II’Y

‘that the ineclines be: opposnsely arranged, as
seen in Fig. 7, and to insure the entra,nee of

[ the stud P’ into its proper side of the slot -
‘there is arranged a pair.of swinging wing-
guides or switch-points, O’ O', which are_held

erected on the-
In ‘its prorrless the skein
‘passes through the eyes. ¢ #, formed on a bar,

| the same effect.

_lmt

Cer-

erse IllOthl] of the sLem gmde at eaeh end of

is the object of this part of my invention.

a practically-uniform rate of traverse fron and
To produce this'ef-

in normal: position by the springs O* O% = As"

these gmdes can swing out of this normal po-

sition in one direction only, it is evident that,

the guide is set, and that upon passmg out of

this part of the slot the wing- gmde is pushed '_ .
~aside as .the stud passes, and is retarned by S

the spring to its normal position ready. to

To accomplish both these resulls - '} o -
70 R
‘The slowing up is plevented by the.peculiar -
formation of the cam-slot in the block™ O.
(Shown in detail in Fig.9.) Consider the chain ~ .
P as moving in the direction of the arrow in-
“Fig. 7. “As the stud P’ reaches the sprocket-
wheel 2’ and begins to reduce its raté of longi- - |
tudinal traverse it enters the inclined por-
‘tion, O% of the cam-slot, which is so pro-- -
portloned that the traverse of the block is-in-
creased as that of the stud is- decreased, and,
‘again, as the stud increases its tmvelse the- s
slot ehanges its direction of incline, to pro- - -
‘duce the opposite effect, the result being -

85 o

8¢ o

100
'sw1tch the stud 1nt0 the other side of the slot, .7 .

‘as indicated by the dotted lines, the,stud must 9:” R
‘enter DOSItwely the side of the slot for which - :

For a different dlrectlon of travel of the’“_' '; ,;

chain P, it is-only necessary to reverse the po-

sition and action of the gmdes O O to obtam o

To obtain an a,cceleratlon ef traverse at the o

_ends of the stroke,the guide:arm I is movably -~ -
"mounted on the stud I’ on the block O, and;ji:[-j' T
upon some part of the frame of the mechme 18
adjustably secured a pair of fingers or: dogs,

which are placed in such pOSItmn within the =

path of motion of the arm I that contact en- = -
sues, whereby ab each end of the traverse’the == -~
| eye 4%, delivering and feeding the skein to the - .
I balhng roll, is aeeelerated in its motion, pro: S
ducing certam de31rec1 results in bmldmg the AT
ball on.the roll. |~ R
In the several views, A* At represent theﬁn-;-‘- P
‘gers adjustably secnred to- the bar A’ by - .
means of a threaded stud, m, projecting from__,:;.zo_'. -
‘the bar A® and passing through a perforation -
in a plate formed abt the base of thefinger,and:
‘a nub, n, secrewed uponsaid studand clamping - .
the plete tothe bar A’, whereby upon loosen- - .
“ing the nub the ﬁnger can be turned.on the
stud and -again ‘clamped by screwing up the -~
It is evident these may beso plaeed that'.
the arm I, coming in contact with them upon = =
appwachmg the end of the traverse, will be ~
"_swung around on the stud T, advanelng the; g
eye i*, a3 shown by the detted line positionin-"- -
Fig. 10 and as described. The amountof this. -, . -
acecelerated motion can be varied by changing -~
the pOSltlonS of the ﬁngers in rela,tlon to the_;';'__-}.‘?;-ffi{____-_;_::
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the bar A? the blocks being clamped to the bar

20

arm. While not in contact with the ﬁng'ers,

‘the arm is held in normal position by the ten-

sion of the skein passing through the eyes ¢ +°

By the employment of the described devices
for guiding the skein to the balling-roll, the
traverse can be adjusted to any desired length

or position by changing the length and posi-

tion of the driving-chain and by duplication
ofdriving.chains, slide-blocks, and guide-arms
any number of skeins-may be wound, or the

‘skein may be divided into any number of

parts and each part wound separately. Ior

.convenience of making these variations and

adjustments I employ a detachable link-chain
and mount the sprocket-wheels on studs o%
projecting from blocks o, which are also pro-
vided with studs ¢', passing through slots in

by nuts p, screwed upon said studs o’,whereby
the sprocket-wheels can be adjusted nearer to-

o gethet or farther apart, as desired.

- brake mechanism to 1efard the revolution of |
the spools, of a warping-machine having two i |

25
30

- 35

‘with the rolls D* D? journaled in statlonary I

What I claim is—
1. The combination, with a cmel having a

rolls,under which passthe threads of the skein,
and an intermediaterising roll,over which said
threads pass, means for automa,tlcallyr raising
sald roll to take up the slack when the tension
of the skein is lessened,and mechanism connect-
ing said roll with the brake mechanism of the
creeI whereby therevolution of the spools isre-
tarded when the roll rises, substantially as and
for the purpose set forth. |

2. In a warping-machine, the combmatlon |

bearings, of the roll D', a vertically-movable

frame, D,in which roll D' is journaled,counter-
weights D5 connected with sald frame D,rock-

381 164

shaft K5 arm or lever K, arm K/, rod K, lever 4o

K2, slldmg bar N, wedge N’ creel C and barM

prowded with pin M"and brake-studs M2, sub- .

stantially as and for the purpose set. forth
3. The combination, in a warping-machine

provided with a leasmg device, of a set of draw-
‘ing-rolls,one of which is movable a creel having

a brake mechamsm and sultable levers con-

nected with each other and with the movable
roll and the brake mechanism for automati-

cally taking up the slack and applying the
brakes when the machine is stopped to tie a
thread, substantially as described.

4, The combination, with frame or box L,
carrying the needles E, of polygonal roller F |

hand-wheel X, sliding barsF’ connecting- -rods
F? shaft E°, cranks F4 and hooks F°, whereby

the rolleris locked at its highest pomt substan-

tially as shown and described.
5. The combination,with the chain P,having

'the stud P/, and the supportmg and actuaﬁmg

wheels for said chain, of the block O,havingthe

cam-groove, and switch- -points O, springs O,

and guide-bar I, substantially as described.
6. The combmatlon, with block O, means for
reciprocating the same,and guide- barI ,pivoted
on said block, of stops or fingers A, substan-
tially as and for the purpose descrlbed

7. The combination, with chain P and itsstud
P’ and wheels z «/, of slide- block O, having the
cam-groove, the switch- -points O, springs O,
the pivoted guide-barI,and the ﬁngers or stops

~A‘, substantially as and for the purpose de-

scrlbed
| EPHRAIM ‘E. ORRELL.

Wltnesses
- JAMES E. CLARK J,
ALLEN V. BOWEN.. .
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