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UNITED STATES

PaTeENT OFFICE.

ROBERT SCHOFIELD, OF NEW BEDFORD, MASSACHUSETTS.

FLAX-MACHINE.

e -

SPECLFICATION forming part of Letters Patent No. 668,421, dated February 19, 1901.

B.pplica,tion filed December 28, 1899, Serial No. 741,500,

(No model.)

To all whom it may concern:

Be it known that I, ROBERT SCHOFIELD, a:

- subject of Queen Victoria, residing at New
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Bedford, in the county of Bristol and State of
Massachusetts,haveinvented certain new and

usefnl Improvements in Flax-Machines; and

I do hereby declare the following to be a full,
¢lear, and exact description of the invention,
such as will enable others skilled in the art to
whichit appertains to make and use the same.

The present invention relates to an im-
provement in flax-machines.

The object of the present invention is to
produce a machine for cleaning flax and re-

ducing 1t to a sliver suitable f(:n:' use in spin-
ning ﬂm thread. ‘

To the above end the present invention
consists of the flax-machine heremafter de-
seribed and claimed.

In the drawings illustr a,tmﬂ“ the preferred
form of my invention, Flﬂ'ure 1 1s a longitu-
dinal medial section of bhe machine. Figs.
2, 3, 4, and 5 show details of construction
hereinafter referred to, and Kigs. 6 and 7
1llustrate the driving connections for the ma-
chine. - |

In the drawings the feed-apron A, upon

whieh the flax-stalks are laid by the attend-
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ant, feeds the flax to the preliminary cerush-
ing-rolls B, between which the flax - stalks
pass and Wm(,h crush the larger stalks. From
these rolls the flax passes to a gill-chain C,
which combs and loosens the ﬂaJx Between
the c¢rushing-rolls B and the gill-chain C and
while the flax 18 passing over the gill-chain
the larger pieces of shive fall out of the mass
of flax, and thus is effected a preliminary
(*ledmuq of the flax. Frowm the gill-chain the
flax passes to the secondary m*ushiug-rolls D,
which c¢rush the smaller lax-stalks and loosen

- the smaller pieces.of shive therefrom. Draw-
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ing-rolls K receive the flax from the c¢rush-
ing-rolis D and draw, stretch, and thin out
vhe fleece. PFromn the drawing-rolls the flax
passes 1o the sceraper I, which consists of a
scraping - roil and a pressing - roll belween
which the flax passes.
made 10 rotate faster than the passage of the
flax between the rolls, and so it kicks off the
smaller pieces of shive which are still present
in the fleece and effects a c¢leaning of the
fleece. L'rowm the scraper the flax passes onto
the porcupine-roll @, the teeth.of which pene-
trate the fleece und comb,draw, and straighten

'The scraping-roll is

it. This porcupine-roller also operates, since
it rotates rapidly, to throw off all remaining
pieces of shive by a centrifagal force. 'I'he
carding-roll I receives the fleece from the por-
cupine-roll G and transfers it to the carding-
cvlinder J, from which it 1s removed by the
doffing-roll K, from which latter it is doffed
in the usual manner by means of the doffer
I.. A suitable framework M is provided for
supporting these parts, and suitable gearing
is employed for driving them.

Coming now to a more particular deserip-
tion of the preferred form in which the sev-
eral elements above enumerated are embod-
ied, the feeding-apron A may consist of the
ordinary apron 1, mounted upon suitable
rolls 2 and 3. Upon this apron the operator
spreads the flax to present 1t to Lhe c¢rushing-
rolls B.

The erushing-rolls B Compuqe two similar
intermeshing toothed rolls 4 and 5. One of
these rolls is mounted in stationary bearings
and the other is mounted in bearings so that
it may approach and recede from the station-
ary roll as the amount of flax varies. I pre-
fer to mount the lower roll 4 in a stationary
bearing and to support the journals of the
upper roll 5 in slotted housings 6, so that the
upper roll may approach and recede from the
lower roll 4 as the amount of flax varies.
These rolls 4 and 5 are heavy and operate to
crush the larger stalks that pass between
them. I prefer to make the teeth 7 on these
rollers with corners 8, which intermesh with
notches 9 in the teeth of the opposing rolls.
By the use of this form of tooth the rolls
operate effectively to crush and break the
larger stalks. Suitable provision is made to
prevent the rolls from approaching oo closely
together, and in the machine of the drawings
this is effected by making the slot 10 in the
housing 6 of such depth that the roll 5 may
not approach nearer to the roll 4 than a cer-
tain predetermined distance.
I prevent a complete crushing of the stalks,
so that only the larger stalks of flax will be
crushed, allowing the smaller stalks to pass

through without being erushed.

The gill-chain C thS its surface above the
Gfﬂbhlﬂf”-hufd‘ of the roils B, so that the Hax
in passiug from the cr ushmw rolls to the gill-
chaln passes upwardly, as .snown feaving an
open space between the rolls and the glll-
chain through which the shive may fall,

By this means
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The details. of the gi.ll-chain are shown in | rolls.

Figs. 2 and 3. The chain is of the ordinary
type, havinglinks 11, bars 12, guide-rails 13,
and pins 14. I prefer, however, to make the

pins square instead of round, as is the ordi-

nary practice, since I have found that square

pins operate more satisfactorily in my ma-

chine. The chain is supported on suitable
sprocket-wheels 15 and 16, by means of which
it 18 driven. During the passage of the flax
over the gill-chain pieces of shive fall there-
through.

The secondary crushing - rolls D have
sma,ller teeth than the roll B and operate to

“crush the smaller stalks of flax and to effect

a further crushing of the larger stalks. The
rolls D may be of any suitable form and rela-
tive proportion; but I prefer to make the

‘lower roll 17 the larger and the roll 18 the

smaller. I may use either one or two upper
rolls or one or two lower rolls; but the ar-
rangement shown I consider to be the best.
These rolls are supported so that one of the
rolls may yield with relation to the other, so
that they may accommodate themselves to
any variations in the amount of flax passing
therethrough. I prefer to make the upper
rolls yleldmg, and to this end I have mount-

ed the lower roll 17 in stationary bearings

and the upper rolls 18 in bearings mounted

‘in slotted housings 19, prowdmﬂ the journal

for the rolls mbh yleldmc‘f means, as the

- springs 20, for pressing these rolls against
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the lowerroll17. Theline of contact of these
rolls is made lower than the level of the gill-
chaln, so that the flax will pass downward
from l;he gill-chain and enter between the
rolls, thus giving a larger surface to be oper-
&ted upon by the I‘Ollb The use of two up-
per rolls secures a better crushing action

than the use of one. I prefer to make the
teeth on these rolls of a truncated V shape.

It will be seen that the operation of the ma-
chine as thus far described contemplates a
preliminary and a secondary crushing and the
use of a gill-chain between the. two sets of

GI‘llbthD‘-I‘Ollb which secures the elimination

from the fleece of the larger pieces of the shive
before the fleece is subjected to the second-
ary crushing operation, and while I have de-

. 'seribed the torm in which I prefer to embody

these devices it is to be understood that my
invention is not specifically limited thereto,

-~ but comprehends the use of equivalent de-
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vices operating in this manner. So far the
operation has been mainly that of crushing
the stalks and removing the larger pieces of
shive from the fleece and in e: Te(,bmg a slight
drawing of the fleece to straighten 1t and inci-

denta,lly to contribute in removing the larger.
Ppieces of shive,

Above and adjacent to the sewnddl y erush-
ing-rolls D, I have mounted a pair of drawing-
rolls E. These rolls are mounted far enoutrh
from the crushing-rolls D so that the 1enfrth
of the staple shall be less than the distance

-ary roll.

668,421

These drawing-rolls rotate at a proper
surface speed to draw, stretch, and thin out

the fleece., These rolls are made of elastic
material, so that they pinch and tightly hold

the fleece between themn, so that they may

effect this drawing operation. While these
rolls may be made of any suitable material, I
prefer to make them of rabber, as I have
found this material to work very satisfacto-
rily in practice. |
be pressed yieldingly together,and to thisend

70

Of course these rolls mnust

1 make one of them stationary and the other

movable and provide means for pressing the
movable roll vieldingly against the station-
Asshownin the drawings, the lower
roll 21 is mounted in stationary bear_-ingﬁ and
the upper roll 22 is mounted in journals 23,

sliding in the slotted housing 24 and pressed

downward by means of the spring 25. I pre-
fer to raise these rolls above the crushing-

rolls D, so that the fleece shall pass u pw.:wdly
from the crushing-rolls to them. This con-

struction gives a greater contact-surface to
the crushing-.rolls. Incidental to this draw-
Ing operation some of the smaller pieces of
shive separate themselves from the fleece and
fall away therefrom.

The fleece passes from the dmwm o-rolls K
to the combing-roll G, which is a porcupine-
roll. It is covered with wire comb having
teeth set in leather or rubber in the usual
manner. I prefer to incline the teethin the

‘directionshown in the drawings; because they

catch the fleece quicker. The porcupine-roll
G is located at a distance from the drawing-
rolls K which is less than the length of nhe

staple or fibers produced by the machine.

The porcupine-roll rotates very much more
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rapidly than the drawing-rolls, and so it op-
erates to comb and straighten the fiber. Fur-

ther more,since the ﬂeece sinks onto the teeth

of the porcupine-roll and since small pieces
of shive will not sink onto these teeth they
are thereby separated from the fleece, and
rapid rotation of the roll thus throws them off
by centrifugal force.

Thescraper consists of anumber of seraping
devices suitably supported and moved with
relation to the surface of the fleece passing
it, so as to scrape such fleece and remove
the small pieces of shive therefrom. Co-
operating with the scraper 1 have provided
supporting means for supporting the fleece
agalnst the action of the scraper. In the
illustrated embodiment of my invention this
scraper consists of tworolls yieldingly pressed
toward each other, one of which is the scrap-
ing-roll 27, prowaed with scmplnh-teeth and
the other of which is the supporting-roll 26,
preferably made of some elastic material, SO
that the fiber shall not be broken by the con-
tact of the teeth. of the seraping-roll with it.

‘The scraping - roll may be mounted either

above or below the fleece and the supporting-

roll on the opposite side thereof, and either

one or both of these rolls may be supported

IIO
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between the crushing-rolls and the drawing- | in such manner as to be yieldingly pressed '
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against the other; but I prefer to mount the | of which the

scraping - roll above the fleece in bearings
yieldingly pressed toward the supporting-rolil,
whichismountedinstationary bearings below
the fleece. 'The journals 28 of the scraping-
roll are supported in the slotted housings
29 and pressed in the direction to press it
against the supporting-roll 26 by means of the
springs 30. The seraping-roll 27 is rotated in
the same direction as the moving fleece pass-
ing under it, but much more rapidly than said
fleece, so that it operates to scrape the fleece,
and thereby kick off the small pieces of

~ s8hive.

20

InFigs.4and 51 haveshownenlarged views
of the scraping-roll. It is provided on its pe-
riphery with a series of teeth 31, secured in
any suitable manner to the periphery of the
roll. These teeth are short and preferablyin
a roll of about three inchesindiameter wounld

- be only about an eighth of an inch long—that

18 to say, the teeth woald project beyond the
surface of the roll only about one-eighth of
an 1neh. The sceraping-faces of the teeth I
prefer to leave rough, so that they may cateh
bold of the shive and drag it off of the fleece.
In Fig. 5 I have shown a plan of a small part
ot the face of the roll 27, showing the stag-

- gerea arrangement of the teeth 31 and the
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K, and doffer L are provided toa

rough faces 32 of the teeth. The scraping-
roll is preferably mounted in such a position

-as to deflect the course of the fleece in pass-

ing from the drawing-rolls to the porcupine-
roll, and so I mount the seraping-roll on the
concave side of the deflected fleece. By this
means the seraping-roll is made to engage a
considerable surface of the fleece, and its of-

ficiency as a means for removing the smaller |

pieces of shive is thereby materially in-
creased.
shown in the drawings, wherein the scraping-
roll is mounted so that it will engage the up-

per side of the fleece, 1t is necessary to pro-

vide means for catching the shive which is
thrown off by the scraping-roller and the por-
cupine-roller, and for this purpose 1 have pro-
vided a cover 33, which extends upwardly
over abhout one-half of the porcupine-roll in
position to receive upon it the pieces of shive
which are thrown up by the scraping-roller
and the porcupine-roller.
ing means may be provided for keeping the
cover 33 clean. |

The carding-roll I, eylinder J, doffing-roll
tford means
for doffing the cleaned and combed flax. The
roll I 1s an ordinary carding-roll, the roll Jis
an ordinary carding-cylinder without revolv-
1ng fiats, and theroll K is the ordinary doffing-
roll from which the flax is doffed in the nusunal
manuner by the oscillation of the doffing-comb

L. At this point the fleece may be gathered

Into a sliver and run into an ordinary roving-
can. | .

The principal feature of my invention con-
sists in the peculiar arrangement of the draw-
ing, seraping, and combing rolls by means

In the construction which T have

Suitable convey-

S

flax is drawn, cleaned, and
combed into a fine fleece which is adapted to
be used in spinning,

The operation of my machine from the
point where the fleece leaves the secondary
crashing-rolls is as follows: First the fleece
18 drawn, stretched, and thinned out by the
drawing-rolls, then the fleece is subjected to
ascraping and cleaning operation,after which
it 18 combed and further cleaned by means
of the porcupine-roller.

Suitable gearing will be employed for ro-
tating the various parts of the machine—that
1s to say, means will be provided for driving
the apron for rotating one of the crushing-
rolls of each set, the other rolls being driven
therefrom. Means will be provided for driv-
ing the gill-chain, for rotating one of the
drawing-rolls, for rotating the porcupine-roll,
and for driving the doffer-rolls I J K. The
crushing-rolls B will be rotated at a certain
rate of speed, and the gill-chain C will be actu-
ated at aspeed slightly in excess of the surface
speed of the crushing-roll B. The crushing-
rolls D will have a surface speed greater than
the gill-chain, the drawing-rolls B will have a
still more rapid surface speed, and the por-
cupine-roll will be very much more rapidly ro-
tated than the drawing-roll, as will also be
the seraping-rolls I.  Of course the carding-
roll I will have a surface speed exceeding the
surface speed of the porcupineroll D, the sur-
face of the carding-eylinder J will be still
greater, and the doffing-roll K will have a less
surface speed than cylinder J. The doffer
L will be operated in the usual manner to
doff the flax from the roll K. |

T'he gearing for driving the machine forms
no part of the present invention and may be
of any suitable or desired form. In Figs. 6
and 7 I have shown convenient devices for
this purpose. The counter-shaft M carries
pulleys M' and M?. From the pulley M’ a
belt runs to the pulley D’ on the shaft of the
crushing-roli17. Thepulley D?isalso mount-
ed on tho shaft of the roll17, and a belt runs
from it to the pulley C' on the shaft which
supports the sprocket-wheel 15, which drives
the gill-chain C. A pinion C? on the same

-shaft engages the idler-gear (3, which in turn

engages the gear B°on the shaft of the erush-
ing-roll 4 to drive the latter. A pulley B/,
also mounted on the shaft of the roll 4, drives
the pulley A’ (through the connecting-belt)
on the shaft of the feeding-apron roll 2. D?!
18 a gear mounted on the opposite end of the
shaft of the erushing-roll 17, which meshes
with the idler D3, which in turn meshes with
the idler D which drives the gear B’ on the
shaft of the roll 22, by which motion is im-
parted to the drawing-rolis E. On the same
shaft is mounted the gear E? which meshes
with the gear K° on the shaft of the other roll
21. The gear K*is also mounted on the shaft
of the roll 21, and it drives the seraping-roll
27 through the idler-gears K’ and Ef, which

| latter drives the gear F', mounted on the shaft

70

75

30

go

95

I00

105

IO

IT15

20

125

130




10

of the seraping-roll 27. .A belt runs from the
pulley M? to the pulley J' on the shaft of the
cvlinder J. The
the shaft of the cyvlinder J, drives the pulley
G? on an idler-shaft bearing another pulley
G3, from which a belt runs to the pulley &
on the shaft of the combing-roll G. From the
other pulleys J3, also mounted on the shaft
of the cylinder J, belts run to the pulleys I'
on the shaft of the cylinder I, and K’ on the
shaft of the eylinder K, by means of which
sald cylinders are driven.

the shaft of the c¢ylinder K drives the idler-

I5
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gear K3, which in turn drives the pinion L/
on the eccentric shaft L? which imparts the
oscillatory motion to the doffer L.

While I have thus described the preferred
form of my invention, it is to be understood
that it is not specifically limited thereto, but

that it contemplates the use of equivalent de-

vices operating to secure the same results.

Having thas described my invention, 1 de-
sire to secure by Letters Patent of the United
States of America—

1. In aflax-machine, the combination with

preliminary crushing-rolls having large teeth
for crushing the larger stalks of flax, of sec-
ondary crushing-rolls having smaller teeth
for crushing the smaller stalks of flax, and a

> gill-chain intermediate the two sets of crush-

ing-rollers for removing the larger pieces of

- shive, substantially as described.

35

2. In a flax-machine, the combination with

means for crushing the stalks of flax, of draw-

ing-rollers for drawing and stretching the

fleece as it emerges from the crushing means,
a porcupine combing-roller, and means for
scraping the fleece between the combing-roller

~and the drawing-rolls, substantially as de-

A0

seribed. -
3. In a flax-machine, the combination with

‘means for crushing the stalks of flax, of draw-

. scraping-roller situated between the porcu-

50

ing-rollers for drawing and stretching the
fleece as it emerges from the ¢rushing-rollers,
a porcupine combing-roller located at a less
distance from the drawing-rollers than the
length of the staple, and a rapidly-rotating

pine-roller and the drawing-rolls, forscraping
off the small pieces of shive, substantially as
described. |

4. In a flax-machine, the combination with

“means for crushing thestalks of flax, of draw-

55
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ing-rolls for drawing the flax as it emerges
from the crushing means located above and
at one side of said cerushing means, a porcu-
pine-roll for combing and straightening the
fleece located below and at one side of the
drawing-rolls,and a rapidly-rotating seraping-
roll mounted between the porcupine - roll

and the drawing-rolls, and adapted to engage |

and to deflect the fleece out of a straight path
as it passes from the drawing-rolls to the por-
cupine-roll,wherebyit engages a large surface
of the fleece and operates to kick off small

pieces of shive, substantially as described. |

pulley J?, also mounted on |

The gear K* on

H
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5. In a flax-machine, the combination of
crushing-rolls, of drawing-rolls, a porcupine
combing-roll, a rapidly-rotating seraping-roll
situated between said poreupine and draw-

7C

ing rolls, and means for doffing the porcu-

pine-roll, substantially as described. .

6. In a flax-machine, the combination with
preliminary erushing-rolls,havinglarge teeth,
of secondary crushing - rolls having small
teeth, a gill-chain situated between said sets
of ¢rushing-rollers, and having its operating-
surface at one side of the straight path be-

tween the sets of crushing-rolls whereby the

flax is deflected from said straight path and

the larger pieces of shive are separated there-

from, substantially as described.
7. Ina flax-machine, the combination with
successive sets of crushing-rolis, of means be-

tween sald sets of erushing-rolls for separat-
ing the larger pieces of shive from the fleece,
“drawing means,combing means,doffing means
and means between said drawing and doffing

means for removing the smaller pieces of
shive, substantially as deseribed.

8. In a flax-machine, the combination with
a set of preliminary erushing-rolls, secondary
crushing-rolls and means between them for

removing the larger pieces of shive, of draw-

ing-rolls receiving and drawing the flax from
the secondary crushing -rolls, a porcupine
combing-roll, located at a less distance from
the drawing-rollsthan the length of the staple,
doffing meansand a rapidly-rotating scraping-
roll situated between said drawing-roll and
the combing-roll for removing the smaller
pieces of shive from the flax, substantially as
described. |

9. In a flax-machine, the combination with
drawing-rolls, of a combing-roll located at a
less distance from the drawing-rolls than the
length of the staple and a rapidly-rotating
seraping -roll located between the drawing-
rolls and the ecombing-roll operating to scrape
the fleece and remove the shive therefrom,
snbstantially as described. |

10. Ina flax-thachine, the combination with
drawing-rolls, of a combing-roll located at a
less distance from the drawing-rolls than the

length of the staple, and a scraper located be-

tween the drawing-rolls and the coinbing-roll,
consisting of a toothed seraping-roll and a co-
operating supporting-roll to scrape the fleece

and remove theshive therefrom, substantially

as described. |

11. Inaflax-machine, the combination with
preliminary crushing-rolls, of a gill- chain,
secondary crushing- rolls, drawing-rolls, a
seraping-roll, a combing-roll, a carding-roll,
a carding-cylinder, a doffing-roll and a dofier,
substantially as described.

‘In testimony whereof I affix my signature

in presence of two witnesses.

ROBERT SCHOFIELD.
- Witnesses: | “
I. C. DADE,
JOHN J. POWERS.
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