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To all whom i may concern: :

Be it known that I, WiLL1AM HACKALEY,o0f
Fall River, in the county of Bristol and State of
Massachusetts, have invented certain new and
useful Improvements in Spinning-Mules, of
which the following is a full, clear, and exact

- deseription, reference being had to the accom-
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panying drawings, forming part of this speci-
tication. o e -

This invention relates to what is ordinarily

known as a ‘‘self-acting”’ spinning-mule.

1 have illustrated my invention in conjunc-
tion with sufficient portions of the well-known
Mason mule to readily enable any one skilled
in this class of gpinning machinery tofully
understand the co-operation of my improve-
wments and the objects thereof. .

" The operations.of the -spinning-mule. com-
prise three sets of motions, as follows: first,
running out the carriage, turning the draw-
rollers, and rotating the:spindles for gpinning
the yarn; second, backing off or unwinding the
yarn from the spindle-heads to the cops and
depressing the front faller; third, running in
the carriage and winding on the previously
drawn and twisted yarn. The doffing of the
cops from the spindles is usually performed
while the carriage is at the outward limit of
its travel, or after the carriage has been run in
a little distance. This time is selected be-

_cause the front faller has then depressed. the

yarn toward the base .of the cop, 50 that after
doffing the broken end of yarn can be secured

" to the spindle at a point where the base of the
35

next-formed cop. is to begin. ~In doffing it is
customary, after the machine has stopped, to

‘manipulate the machine by. hand in order to.

turn -the spindles forward and backward to

wind on alittle by hand and to gain sufficient

slack to tie the yarn ends to the spindles, and
moving .the machine by hand in order-to
slightly operdte the spindles has become such
a necessity that in doffing one or two operators
are required to pull upon the driving-belt to
effect the desired result on the spindles. Dur-
ing the period of the operation of the wind-on

“motion and the simultaneous running-in mo-

tion in the form of mule wherein a top slid-
1ing rack having but two motions is used as a
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ning-in pulley in the mule-head to the wind-

desired to manipulate the mule by hand duaz-
ing the connections just alluded to all the vari-

requires greab labor. - iy

"~ One object of my invention is to prevent the
wind-cluteh from clutching and to maintain
the clatch open during doffing, whereby the

toturn the spindles, it will only be required
to move the machinery connected intermedi-
ate of the spindles and the clutch-pinion, since
the parts stand disconnected ab that point.

‘¢ doffing motion.”’ A P
Another object of my invention i to pre-

cluteh and which are intermediate of the wind-

or ruptured while I keep the wind-clutch.
open. R T A
'To the above purposes my invention con-:

which comprise the following mechanical de-
vices, namely: the wind-clutch and the inter-
mediate connections for operating the wind:
clutch, a movable stop. for holding the wind-

‘the connections and acting with the stop, the

| back-off rod, a sliding wind-clutch dog onthe

back-off rod, a spring for the dog, and an ad-

“understood, I have illustrated in thé accom-
panying drawingsand will proceed to deseribe

fied. - -

which are shown aftached thereto, the ma-

ing-gpindles on the carriage, and when it is

cluteh-pinion may be idle on the wind-shaft,”
so0 that in doffing, when it becomes necessary.

vent the connections which operate the wind--

"j part of the winding-on- mechanism it neces- 53
sarily happens that the various intricate parts..
of machinery are in connection from the run- -

35

ous connéeted parts must be moved, and this

60

65

.My ‘invention may be properly termed a

~

clutch and theback-off rod frombeing broken -
sists in the certain combinations seb forth in =
the claims at the end of this specification,and -

8o .

cluteh open, an adjustable stop-arm fixed on "

35

justable block for the spring to- take agdinst. -
In order that my invention may be fully

90

the best form of my invention so.far devised . =
by me, which form may be variously modi-.

Tn’ the accompanying. drawings, Figure-1 -
represents a side elevation of a sufficient por--
tion of the outer end of the mule-head to'dem- = .
onstrate the functions of my improvemeénts -
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chine-frame, back-off arm, and section-rod be-
ing broken off and the back-off wheel being in
broken lines. TFig. 2 represents a top plan
view of the parts shown in Fig. 1.- Fig. 3 rep-
resents an enlarged detached view of portions
of the back-off rod and the wind-elutch lever,
together with my spring-acted wind-clutch dog
and adjustable block for the spring. Fig. 4
represents a side elevation of a Mason mule-
head bhaving my improvement attached
thereto.

In the said drawings like numbers of refer-
ence designate corresponding parts through-
out. .

Referring to the drawings, the number 8
designates the machine framing of the mule-
head for supporting the various mechanisms
situated therein. The sector-rod 9 is con-
nected to the sector 32, which is actuated by
the connecting-rod 33 in the usual manner,and
the sector-rod rocks thesector 32 and back-off
rocker 10, which is pivoted to the frame, and
to the lower end of which the back-off rod 11
is loosely attached, while the other end of the
back-off rod is pivoted to the lower end of the
back-off arm 12, (shown partly in full and
broken lines,) and which is-loosely mounted on
the wind-shaft 13, journaled across the ma-
chine-frame. . o

Upon the wind-shaft is keyed the back-off
gear 14,(shown in broken lines,) and the wind-
clutch 15 i3 also mounted .on the shaft 13, and
cousists of the wind-clutch pinion 17,which is
not fixed to the shaft, and the part 16, which
is secured by a longitudinal feather on the
shaft, and which is adapted to slide on the
shaft and to always turn therewith., When
the wind-clutch is open, the pinion 17 runs
idle or loose,and when the clutch is closed the
pinion obviously rans fast with the wind-
shaft. : : :

The immediate connections, which lie inter-
mediate of the back-off rod 11 for operating the
wind-clutch to clutch and uncluteh, consist in
a wind-cluteh spring-fork, 18, which is fixed to
the stand 19, which is secured upon the ma-
chive-frame and supports the rock-shaft 20, to
one end of which is keyed the clutch-arm 21
for bearing upon the back of the spring-fork
18, which tends normally to keep the wind-
clutch open,asshown. Tothe base of the rock-
shaft is made fast the wind-cluteh: lever 22.
‘When the lever 22 is moved toward the left,
the rock-shaft will be rocked and will cause
the clutch-arm to bear upon the cluteh-fork,
and thereby close the cluteh, which, upon the
releasing of the lever, will be opened by virtue
of the spring tension of the spring-fork. In
the old form of machine the moving of the
wind-cluteh lever to close the wind-clutch is
effected by means of an adjustable wind-clutch

- dog mounted on the back-off rod 11, and which

i8 made fast thereon when acting. The top

sliding rack, 23, is shown in portion and lies

constantly in mesh with the wind-pinion 17.
The above-described parts are old and their

respective functions are well known, and the
following description will be easily understood.

The drawings show the several parts of the
machine in a position while the back-off mo-
tion is being performed by virtue of the sector-
rod 9 being moved inwardly indirectly by the
connecting-rod 33, thereby rocking the back-
off rocker 10 and drawing outwardy the back-
off rod 11, which serves to throw down the up-
per end of the back-off arm 12, provided with
a pawl, (not shown,) which pawl takes into
the teeth of the back-off gear 14 only during
this.downward motion of the back-off arm and
acts to turn the back-off gear throughout the
downward movement of said arm. The mo-
tion is transmitted from the back-off gear 14
to the spindles by means of an idle-gear, 34,
meshing with a gear fixed upon the friction-
cluteh shaft 35, and as the friction-clutch 36
carries the spindle band or rope and is closed
during the back-off the spindles are backed
off or reversed through these means. At the
completion of the back-off the wind-cluteh dog
27, fixed on the back-off rod 11, is so adjusted
as to push npon the wind-clutch lever 22, and
thereby indirectly close the wind-cluteh 15.
At this time the lower rack is run inwardly,
and as this moves the top rack in, the pinion
17 being now fast relative to the wind-shaft
and the connected back-off gear, this move-
ment of the top rack obviously rotates the

spindles through the intermediate apparatus

before alluded to, and winds on the yarn which
has been previously drawn and spun.

As before stated, the doffing of the cops is
usually performed when the carriage has moved
in slightly from the outward limit of traverse,
and under this condition of the carriage the
wind-cluteh is necessarily closed and the en-
tire apparatus between the spindles and the
running-in pulley is all connected when the
machine is stopped for doffing, so that to turn
the spindles slightly by hand all of the afore-
said apparatus must be moved, and this I deem
a great defect.

It is the chief object of myinvention to over-
come this defect by holding the wind-cluteh
open during doffing, thereby disconnecting the
apparatus at this point.- This result I accom-
plish by means of using a stop which may be
moved in or out of engagement with the im-
mediate connections for operating the wind-
clutch, which, when the stop is interposed, is
prevented from closing. I have here shown
the stop as being used to affect directly the
operation of the rock-shaft 20. The stop it-
self consists of a movable member, 24, pivoted
to the machine-frame and adapted to be thrown
into engagement with the adjustable stop-arm
25, which is mounted on the rock-shaft and

turns therewith, and is- provided with a set-.

screw, 26, for holding the stop-arm in adjusted
position. The stop 24 is provided at the piv-
oted end with the spaced lugs 30, which act in
conjunction with the fixed pin 31 on the ma-
chine-frame to limit the throw of the stop in
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an evident manner. - Just before the machine
is stopped for doffing I throw the stop 24 over-
into the dotted-line position of Fig. 1, 8o as to

" lie in the path of the stop-arm 25 when the.
.-~ 5 wind-clutch ‘lever is moved by the- back-off
rod to- close the. wind-clutch and obviously

" stop the rock-shaft and the connected cluteh-
arm from moving sufficiently to close the wind-
clutch, thereby leaving it unclutched and hold-

1o ing it so while doffing, so that when the spin-
dles have to be turned - by hand only the ap-
paratus between the same and the .spindle-
band, and also the closed friction-cluteh, its
shaft and gear, and the idle-gear and back-off

15 gear and the wind-shaft have to'be moved,
thusavoiding the labor of moving allthe heav-
ier apparatus intermediate of the wind-shaft
and the rubning-in pulley before referred to.

The employment of the character of stop-I

2c show for holding the wind-clutch open requires.
a yielding mechanism to be used at a place
near by in order to prevent breaking or.rup-
turing the machinery immediately connected
with the wind-clutch. This need I supply by

23 the use of a yielding wind-clutch dog, 27, slid-
ing on the back-off rod 11, in place of the here-

" . tofore rigid dog. This sliding dog is free on
the rod, and is engaged by a spiral spring, 28,
“coiled about the rod and abutting against the

30 adjustable block 29, which is designed to be
adjusted in order to regulate the time when
the compression of the spring will be sufficient

to push the wind-clutch lever to close the wind-.

clutch in the ordinary manner while the cops

35 are being built. It is evident that when the
stop 24 is put-in play for doffing the back-
off rod will operate, as usual, to push the dog

- against the wind-clutch lever and close the
cluteh; but the. stop will hold the lever rig-

" 40 idly and the spring 28 will be compressed to

compensate for the stoppage of the dog, and

thus prevent the lever or other adjacent parts

from being broken. i
It is to be observed that my yielding wind-

45 cluteh dog will perform the requisite function

" of closing the wind-clutch while the machine

is running and forming the cops, and is ad- |.
justable by virtue of its spring and block to

. regulate precisely the time for closing the
50 wind-clutch for the wind-on. My invention
permits of the yarn being easily wound upon
the cops by hand to the required extent in
doffing, and this.is an important advantage,
since thereby thelikely destruction of the eop-

- 55 nose is rendered lessliable than heretofore.

. 1 desire to be nnderstood as not being con-
fined to the exact construction I have here
shown of my invention, since there are many

ways in which a stop can bé arranged to co--
6c operate with the immediate connections for |-

operating the wind-clutch for the purpose of

" preventing the closing of the wind-clateh, as |-

described.

- Having thus described my invention, I elaim =~

as new and desire tosecure by Liettérs Patent—- 65~ "

1. In a spinning-mule, the combination, as" =
hereinbefore set forth, with a wind-clutéhand -

 a shaft therefor, and méchanism, substantially

as. described, for clutching and unclutehing '

‘the wind-cluteh, of a movable stop acting to 70 -

prevent the wind-cluteh from clutching, where- "

| by the wind-clutch may be left open or’un-

cloteched when desired.- .

. 2. In aspinning-mule, the combination, as” -
- hereinbefore set forth; with’a wind-cluteh and 75 -
shaft, a wind-clutch spring-fork, an arm en-

_gaging the fork, 4 stand or support for the fork _

and arm, and a wind-clutch lever for operat-

.ing the wind-cluteh, of a movable stop adapted

to prevent the wind-clutch lever from operat- 8o . -
ing the wind-cluteh when the stop isin action,
whereby the wind-clutch may remain open in*
‘doffing, for the'purpose herein described.. =

3. In a spinning-mule; the combination, as -~
hereinbefore set forth, with a wind-clutch and 85~ -
shaft,the back-off rod,and connectionsinterme- - - = -
diate of the wind-clutch and the back-off rod
for operating the wind - cluteh, of a spring-
acted wind-clutch dog mounted on the back- -

-off rod-and acting yieldingly on said connec- go

tions,andamovablestopforholding theconnec-
tions against the action of the wind-cluteh dog;

-substantially as herein described,whereby the

stop may prevent the wind-clutch dog on'the ~-
back-off rod from closing the wind-clutch in 95
doffing, for the purpose described. - - . - T
“4.-In a spinning-mule, the combination, as -
hereinbefore set forth, with-the wind-clutchand -

.shaft, the back-off rod, and connections inter-

mediate of the wind-clutch and the- back-off 1co
rod, said connections provided with anadjust- = -
able stop-arm for striking-the stop, of a wind--
‘clateh dog sliding on the back-off rod :and-a
spring for the dog,an adjustable block mounted -
on the back-off rod for the spring to abub. 10§
against, and a movablestop for preventing the
action of the wind-clutch dog from causingthe

“wind-elutch to cluteh,-substantially asand for -

the purpose herein described. = : S

bs In a spinning-mule; the combination, as 1IcC
hereinbefore set forth, of the wind-cluteh and -
shaft, the back-off rod provided with the wind- .
clutech dog 27 and the spring 28, the connec--
tionsintermediate of the wind-clutch and back- :
off rod for-operating the wind-clutch, the'ad- 115
justable stop-arm 25, mounted on'said connec- :
tions, and the movablestop 24, for preventing
the action of said connections, substantially as-
and for the purpose herein described. -
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