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IMPROVEMENT IN SELF-ACTING MULE FOR SPINNING.

The Schedule referred to in these Letters Patent and making part of the same.

To all whom it ma _j conm n:
-Beitknown that I, Wirriaym HACKLEY, of Moosup

in the town of Plain field , county of W"lndlnm and State’
of Connecticut, have i-m"ented' certain newmul useful

Improvementsinthe Mason Self-acting Spinning-Mule,
so-called; and I do hereby declare the tollomun' to bb
- a full, clem‘ and exact de.‘aﬂllptl(}“ﬂ of the same, refer-
ence bemg bad to the accompanying drawings lmlunrr
a part thereof, in whieh— ST -
Figure I 1epresents a vertical, 'md

Figure 11, a side view of the nuprovement with so

nmch of the mule and its arrangements as are mces—-f

sary to show said lmprovements. |

Figure III represents the shatt X, with tll(.‘: clut{,h- |
cear E2-E? the bent-bar K, the mtehe:b Ef, the pawl

L the loose gear K, and the spring E°.

I‘rgme 1V sliows the fast rim-pulley G', containing
1he ratehet G°, and the pawls G8.

Tigure V, the openings on the disk of the clutch E2.

qule VI the cateh-gear I I, the finger I, the
end of the lever J, and the fnctmn—clutch ¥ on the
shaft ¥ =

The same parts in the differ ent ﬁwuus are indicabed
Dby the same letters.

The invention relates to the badm:n-oﬁ" and wind-
ing-on motions of the mule, and whlch are in opera-

tion from the:time the duvmn-belb is transferred to-

the second driving-pulley A until it is earriéd back to

~ the first, and includes, also, modes of regulating the
. starting of the mule-c carriage in running in-or: o’ut |

It consists in improving zmd bllﬂpllf}ll]"‘ the appa-
ratus now employed, in part,-by substitutitig new de-
vices and, i part, by dispensing with- the Ieﬁulatm
and other arrangements heretofore considered essen-
tial in running said mule. |

By dlspt,nsmn' with the machinery helemafter men-
tioned, the amount of power required to run the'mule,
its lmblhty to derangement and breaking down, and

the expense of repairs as well as the loss in time and

production, are lessened. -
By my alterations tlie mule is improved in these

respeets, viz: that while in the present Mason mule.

the motions above mentioned are not alw ays certain,

and the appamtm sometimes gets out of order ands

breaks, uncer the plan hereinafter described the first

are made exact and positive, and the machmew sel- |

dom fails, if ever, to operate accurately.

Whatever be the speed of the mule-ca;magv the

backing-off and winding-on motions always act and
work in conformity and simultaneously with the fol-
lower and rack. The tollower does not move until the
yarn is in readiness to back off, nor will the rack run
‘in-until the yarn is in position to be wound on. |
As a further advantage, the improved mnle, when

backing off or winding on, can be stopped at any posi-

tion or point in tlie oper "LthIl, and then be started up

+—- il e

from that point, to coutmue fmd finish the opemtmn
without breaking the yarn-or deranging the machinery.

The backing “off. and winding on can, bESIdBS, be
effected more mpldh' thereby enrlblmrr thu mule to

_pm:luce more yarn,

The improv ements do not affect nor alter the ..Lppd-.
ratus or gearing connected with the movement of the
carriage, except to bring the running-in motions into

gear prompily, and to modlty and gmduate the.motion: .
uf the carriage so as 1o prevent a violent and abrupt
starting when commencing to run in or out; ar, the
appar :-,Ltus now used to 1efrulate the speed of the. spm-

die to the size of the cop in winding on, or the posi-
tiom of the cop-rail for the same purpose, but are een-

fined to the mode of operating the friction-band pulley
E, its shaft and connections, with the usual upper rack
D‘* the cop-rail shaft N, the shaft 2, usnally known
as the scroll-cluteh slnft, :md a fnctlon—gewr S, on
the shafts.

In general ter ms thesa may be enumer ated as ful- o
lows, viz: |

The b&nd—-pulle} ]] and the band are Stapped and
the reverse motion effected by friction alone. When
the friction is removed the pulley is simultaneously °

- connected w ith the rack D¢, so that they are operated

alike by the same power aud run in corleSpomlence |
whlle the yarn is winding on. |

As an exact and positive action is thins produced,
zmd the backing off no fonger obliges the friction-band -

'pullej tomove flie rack D* When 11:5 motion is reversed, |
as in the, Mason mule, the apparatus on the rock or-

cop-rail shaft N for bringing back the rack and regu-
lating said movement before the windingoncommences,
including also the-chain so. far as it is' constructed to
gear into the spur-gear, 1s ﬂ1-.pensed mth 2§ 10 10110*31

necessary. -
The rock or cop-rail shaft N is npemted by the

| bftnd-pulley (+ instead of the usual mode, and the
-cluteh and clutch-ﬂeal are for the s

same reason dis-
punsed with. - -

In order to unku the counection mme emct and.-
celmm between the gear I during the running-inm
motion, and the Sﬂwntl duvmrr-pulle) A, instead of

‘the seroll-clutel gear, cateh-gear F' ¥ is used, and™

a different mode is employed to keep these from com-
ing into contact, and to regulate them aftei the belt
has been thrown onto the pulley L\., and while the

backing-off is taking place.

To ploduce a steady starting ll]OthIl when the car-

- riage is about running-in or out instead of makmw

gear- C? fast to the- slntt I or the gear R to the shaﬂ{

.b each is allowed to run loose on its shaft, and the
: connection of the gear C* to the running-in gear, and

that of gear R to the ranning-out gear, is produced by -
bringing the fice or disk of a fi iction-pulley, adj usted
'md madt, mst on the-shaft, into ctmtact mth the face
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or disk of smd GCAT, and the motion is eﬁ'ected by the | sufﬁment strength may he subqtltuted fm the chains

friction of the two, the necessary amount being prac- |

tically ascertained and preserved by the adj ustment

The regulator, with its connections for governing

the ball-lever, as well as the break which acts upon
~the first drwmg—-pu]ley, are found to be no Ionger nee-
essary, and are dlspensed with. -

“The. following is a description of the-impr ovements.
claimed as my nwentmn reference being made to the
~ drawings making part ot this speclﬁcatmn
- On the main shaft A?is added a gear, B, running
loosely on the shaft with and '1ttached to the second
driving-pulley A.

Gear B, on shaft ]3* mea.hes with B, and on the-

other end of this shaft is gear B’ W]llﬂh plays into
and: operates gear I3’ attached to the. frlctmn-pulley
E!, both running ]oosely on shaft X.
The shaft X also carries & band-pulley, E and the
ratchet-gear Ef, both secured upon it, and a loose
gear, E° whlch, through a. ‘rain of wheels, connects
with the upper rack D*;: also 2 pair of clutch-boxes,
E? and E? and a bent bar, F%, around the collar of the
‘cluteh B, (one end of which bar is secured by 4 pin

to the pawl ") all likewise -loose. The slmft slides

_endwise in its bearings.-

‘On the other end of the shaft is "tpplled the end of
a spring, E?, secured to the mule-frame, and of suffi-
cient stlength to press the band-pulley away from the
friction-pulley and. destroy the friction caused by its
contact with the friction- pulley u*hen no counter-force
'ls in action. --

The pawl 18" is pn oted to a pin on the side of the
loose gear E° and is arranged to hang over the ratchet-

gear 1% and to turn on its bearing. The rear end of

the, pawl has a lip which by the pin is connected with
“the bent bar B, -

The clutches I&% and I .are conhned W 1thm certain
limits, viz: E? by a pin, K2 let down from the shipper
K nnd by the arm K.

B is attached ﬂlI‘Ollﬂ'h a rod, J’ to the arin (;f the
lever J.

Clutch LE* has two projections, and X has corre-
sponding openings uf the s}npt, and size to Teceive
them.

The band—pulluy G, mstead of rev nlnnrr on a stud,

is set fast upon a 1ewlv1ng shaft, X, upon which a |

fast pulley, G, is also set, having a "hollow rim.
- To‘the’ under surface of this 1im are secured sev-
eral pawls G® G® playing loosely, so that when the
shaft and rim-pulley turn in one direction these pawls
pass over the tecth of a ratchet-gear, G? (which is
placed loosely on the shaft and. within the rim .} withs
out catching them, but when turned in the other di-
rection they enter and carr 'y the ratehet and the pul-
ley G*, to which it is attached, with the ¢hains G* and
¢, f‘tstened at one end to. the peupherj of the pu]ley
G“1 in the same direction.

One of these chains G° acts simply to Leep the

other chain G° taut, and for this purpose is carried
over & loose pulley, ‘and has a weight, G7, suspended |-

from it. The other, G passes down over the periph-
ery of a half-heart mm H, and is fastened to it where
the radius is le]IIllS]JEd

- The cam H is set on the col_l-mll or rock-shaft N
whith is turned in its bearings by the chain G°in one,
and by the weight of the cop-rail in the other direction.
-~ Ihis shaft lms besides the arm connecting it with
the cop-rail, the pulley L, (made without thf, pins or
spurs,) amund which the chain L, connecting the
rack D* and the weight 17, passes, and also an arm to
which the rod 7, connecting the eurved arm %’ and
the rod or bar U, are attached.

The other app.Lu atus, now used fto 1erru]£|,tt., and op-
erate the rack I on this shaft, and connected with it,
IS remov ed ns nseleacs, and leathel or other stmps of

L" G¢, and G°.

On the shaft F?, a,tch-gem Itl I_“'* are &ubStLtutﬂd o
for the scral]—-clutch so called. -

- I is attached fo the gear If.
I slides endavise on the shaft, and is opelated by

finger T from the shifting apparatus It is made

with projecting shoulders or collars, which, when: the

end of the lever J is in contact with the n'ea,l prevent |

the two from closing.

The shaft also calrues'the loose gear C?, which 1is -

connected by intermediate gear with the pulley A,

and a friction pulley, I, made fast on the shaft, ﬁttmg i
intothe face or disk of C?, and which is pressed zt,gmnst* |

it by a suitable spring fixed on the frame, and acting

on the end of the shaf which, for the pm pose slides,

endwise. -

On the shaft S carrying the gear T, which through

intermediate gear operates to run the carriage out,

instead of a fast gear, I introduce a loose-gear, R, and

a fast frietion-pulley, S1 arranged to run face to face,

and adjustable so that, whlle “the ordinary power is
operating, the contact will produce the friction to drive

the shaft 'S as effectually as if the gear R was fast upon

the shaft; but, should any derangement. of machinery.

produce an unusual strain, the. friction il yield to
the excess -of pf.m er 'md preserv the machinery from

breaking.
The lever J, one end of whicli is canneetud by the

iod or bolt J* t{) thé arm IE* of the clutel E? has its

fuleram on the stud J? and is carried beneath tlie

gearing and- drivin rr--pnllevs ‘and, at the other end, is
terminated by a: broad f.:we ﬂattencd to be pr essed.
against the recess formed bY the shouldels of cateh-

gear I
To this last arm’ of the ]evu' J i connwted bv 0
slotted rod confining a bolt secured to it, the m m J 3

set upon shaft W.
This-shaft rotates on bearings secured to the fi ame .

M, and carries also the arm V., On tlle end of the

arm V is a pin, 2.

The rod U, above mentioned, is extended buyond

thearm Q. Nearifs extremity A short adjustable bar,

U’, is set, and secured by a set-serew upon it. The

arm or piece connecting the two forms, a right-angle
with the Jower bar, and answers as a hook to hold the

pin v, and may be rounded off at the corner of tlw

“upper bar.

“Phe ends of tlie two bms pass thwun'h and slide in
holes in a stand on the frame M that acts as a guide

and support. To the arm @ is adjusted and secured

a short arm, g, carrying a pin, 4.
T'his 'lllttflffembnt ‘while serving -other purposes,

‘enables me to dlqpense with the use of the pin in the

curved arm Z, the hooked lever or bar operating on

the pin, and the ar m and pin on the arm Q, whicl op-

erates the bar.
The mode of oper atl% my 1mprm"ement% may be
thus described:

‘When the dm uw-band is shifted from the ﬁlst to -

the second dunnmpulley A the following opemtmns
take place: |
Through the guu Band its conuectwus the friction-

cone E' is put in motion in a direction the reverse of

that of the band-pulley L.
At the same time the pin K2 ﬂ om the shlpper I,

‘moves the cluteh E? whose pr (}JEGtIOHS press zr,gmnst
‘the face or disk of L] utch E2, and forces it and its col-
lar against the ratchet E°, W]llth, as already stated, is.
set fast on the shaft, and, by a further pressure, fomes
‘the shait itself endmse, :—:md thus brings the band-pul-
'_IeyE into contact with the friction-cone. This, mov-

ing in the reverse direction, acts upon the pulle Iz,

ab. ﬁlst &topplng and then carrying it with the spindle-.
_band whlch is 1o lonﬂ'er dm en by the band-—pulley Al -



on the main slmﬁ, suﬁimently far to reverse the mo-

tion of the spindles and loosen the yarn, so that the

follower can come down without breaking it, prepara-
tory to winding on,
 The b:smd thus carried in the teverse dlrectmn

carries with it the band-pulley G and its shaft. - Tlns_
~ enables the beaks of the pawls G% attached within-

the rim of the pulley G, to enter the teeth .of the
ratchet-gear G?, and thls put in motion, winds up on
the pulley (3% the chain or strap Gf and turns theé
rock or. cop-—rml shatt N, to which the half-heart cam

‘H is made fast, and opemtes the Cop rml and the mds-

z and U.

The arm to which the rod U is attmched by the
-movement of the rock-shaft, pushes forward bhe rod,

so that, as soon as the movement comes to an end, 11;

has Teached the point wliere the upper rod terminates

and the pin v, resting upon it; 1s ready to descend to
the lower one.

During this time the lever J has, by its attachment
at one end to the: clutch-gear E?, kept that gear.in
such & position that the project-ions of gear I* cannot

enter the cavities in the former, and, by the interven--

tion of the other end, has prevented the catch-gear
B and T from closmrr The lever itself has been
kept in position by the arm. J* acting through the rod
or bolt and slot upon it, and the arm J® is maintained
in its position by the pin ¢’ resting upon the upper bar

of U, as before mentioned ; and the pressure’ of the

clutch E? upon E? has also been such that the bar It

‘bent on the collar of the latter, and one end of which

is attached to the rear of the pawl K7, has prevented

the beak from entering the tet,th of the ratchet EF.
“When, therefore, the pin 2’ is at the point above

mentwned the friction alone has been sufficient to

- back off the yarn, which is now in readiness to be
“wound onto the spindles.

The further pushing of the rod U leaves the pin ¢

without support, .Lmd by the weight of the arm V,
made suiﬁelult]y hem } for that purpose, it dl OPS ontﬁ

the lov}er bar.

This movement. bllnns down the end of the arm gy

and with it the arm of the lever J to which. it is con-
nected, and which has presented an obstacle to the
closmn of the gear I' I, These gears being thus

freed, close im mediately, and the connectwu is formed
W hereby the pulley A puts in motwn the gear fur_

running the carriage in.

At the sane tlme the other arm of lever J rotates

the clutch E?, so that its openings are brought oppo-
site to the projections of E? which, under the press-

- ure before mentioned, enter at Onece mto them, and the.

pressure ceases. Thie shaft thus relieved is forced by
the spring E° endwise, removing the band-pulley E

from contact with the fI’thIOII -cone B!, and the {fric-

tion is destroyed. By the movement of the clutch

- E? the rear of the pawl E7, connected to the bent bar

E?, is tripped, and the beak is put into gear with the

ratchet ES; this gearing of the pawl into the ratchet
connectmg the gear E® with the band-pulley E, and |
through a train of wheels with the rack D% - Motion to

the band-pulley is given by and through the rack D4,
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. the reverse of that given by the friction, and in con-
formity with the speed of the rack, fast. 01‘ slow.

- The spindle-band thus driven, actin g upon the band- | |
pulley G, releases the pawls G® from the ratchet G°,
and the pull,ey G* no longer exerting any tension on

the strap G leaves the cam H, with its shaft, tore-

sitme, by the weight of the cop rail; its proper posi-

tion when the carriage is running out. ‘But the rod -
U, held fast by the pin ¢’ on the lower bar, where it
answers the purpose of a hook, does not a,llow the
cop rail yet to move until the carriage is in, whenthe

pin ¢, by the rotation of the arm Q, is brought up
under the arm V, and with it, raises the pin ¢’ suffi-
ciently bigh. to release its ]J{}Id and, by the weight of .
the cop rail, the rod is drawn back. The pin ¢’ then,
released from the action of the pin ¢, rests upon the
upper bar. |

At this moment the shlppel K transfers the belt to
the first pulley, causing the clutch E? through the

pin IZ, to leave the eluteh E?, and, at the same time,
by the movement of the arm J % caused by the hftmg |
of the arm V by the pin ¢/, the clutch E? is turned
on the shaft, and the end of .the lever is brought
up under the catch - gear F%. This completes the
winding-on nmtmn, m]d the carriage is now rmdy to

Tun out.

Having thus fu]h descube{[ the nature of my 1r_n-' |
pr Ovements and the mode of operating them, |
What I claim therein as new, and desire to seeure

by Letters Patent, is—
1. The loose pulley LY, connected mth and dmen,

“from the main pulley A, in the manner substantmlly

as and for the purposu of reversing the spindlein
the mason, or other snmlmly-constructed se]f—actm&.

| mules.

2. The mechanism, subqt&ntmlly as descubed for
detaching the f'rlctmn-pulley E! {from the b&nd—pulley
E and connectmrr the latter with the loose gear E®, for

the purpose descnbed
3. The band-pulley G, connected with 'md operat-

ing the rock-shatt a,nd 1ts conuectmns substa.ntmlly as '

described. -
4. The arms J, J 3 and 'V, opemtud smulta:neously

by the pin ¢’ at the completmn of the inward run of

the "¢ carriage, to hold the running-in eatch-gear '
apart, and place the part of the cluteh E®in proper )
position to be operated upon, as descubed, at the
completion of the outer run of the carriage to close

‘the, friction-pulleys and back off.

. The combination with the arm of the rock-shaft

N, of the arms U UY, and arm V, provided with pin

¢, operating subbtn,ntmll) as deqcubed for the pur- -
pose specified.

6. The clutch F! I fm 11,1111:1111'flr in the ca,mr:we, -

when constructed and operated substantnlly as de-

scribed, from the backnw-ﬂﬁ' mechanism.
his

WILLIAM X H {CKLEY

| mark.
“Witnesses:

© 'WinniaM DyER, .
~ JYO0. L. SHEPARD.
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