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EDWARD J OSEPH DE COUROY AND ROBERT CRAWFORD OF BELFAST
IRELAND E

MACH INE FO R BREA'K_I.NG FLAX:

SPECIFICATION formmg par‘t of Letters I’a,tent No 673 199 dated Apml 30, 1901.

Apphcatmn ﬁled -Tuly 31 1900 Serlal No 25.478

(No model. )

.To CLZZ whomn z;t MYy CONCeri:

Be it known that we, EDWARD JOSEPH DE
CoURCY and ROBERT CRAWFORD subjects
of the Queen of Great Britain and Ireland,
and residents of Belfast, in the county An-
trim, Ireland, have invented certain new and
useful Maehinely for Breaking Flax, (for

which we have obtained pr0v1810na1 plotee- |

tion in the United Kingdom of Great Britain
and Ireland, dated June 3, 1900 and num-

bered 10, 450 ;) and we do hereby declare that
the followmg is a full, clear, and exact de-
- seription of the lnvenmon whleh will enable

others skilled in the art to which 16 &pper-
tains to make and use the same.
"~ The invention has reference to new or im-

proved machinery for breaking flax in an
economical, expeditious, and efficient man-

ner and withoutwasting orinjuring the fiber.
According to the present pra,ctlee of treat-

ing flax considerable dlfﬁculty is experienced

in the process of removing the straw and bark

-without wasting the ﬁber and various me-

chanical attempts have been made to over-
come this difficulty with but partial success.
Our invention, however, is demgned not only
to accomplish Lhe end in view in a satisfac-

 tory manner, but to produce a fiber of a softer

_30

and silkier ﬁm&,h superior in all respects to.

any hltherto prod ueed by the machmery &Vall-
able. |
In carrying out our invention we mount a

~ series of fluted rollers transversely in pairs
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in a horizontal plane and in suitable frame-
work. The flutes on these rollers are of a
special formation, and the pitch of certain
pairs varies, likewise the speed, as herein-
after more fully described. The opposite ends

of the rollers are provided with a train of

spur-gear whereby a reciprocating rotary mo-
tion is communicated throughout the series,

this reciprocating motion being imparted by .
suitable mechanism so alra,nﬂ*ed and operat-

ing that the forward motion of the rollers will
exceed the reverse motion, the objeet of this
stepwise action being to effeet the delivery of
the fiber at the terminal end of the machine.
As thus constructed the flax upon being fed

between the rollers and carried forward and

| backwa,ld by their reciprocating rotary mo-

tion is subJeeted to a thorough and efficient
breaking process, and owing to the formation

RO

of the 'ﬂu_tes the straw is broken into ex- -

tremely short lengths and is effectually sepa-
rated from the fiber without breaking or in-
juring the same, while therolling friction pro-
duced by the ﬂutes effects the glossv or silky

_appearance above referred to.

-The flax is fed to our impr oved machine by
a movable tray arranged to slide horizontally
over a fixed plabform and to deliver the flax

‘at a proper level on reaching the feed-rollers.

This feed drrangement enables the attend-
ants to place the flax in properly-distributed
layers betore presenting to the machine and
also insures the supply being carried on in a
pracbleally continuous manner. |

In order that our said invention may be
more readily understood and carried into
practice, we will describe the acecompanying
drawings.
| Flgnre 1is a side elevation of a complete
machine constructed according to our inven-
tion. Fig. 2 is a plan view. FIU‘ 3 1s a de-
tail view of the ‘“epicyclic”. train or mechan-
ism for imparting the unequal alternate mo-

‘tion to the rollers, as hereinafter more fully

described. Fig. 4 illustrates segments of the
fluted rollers of fine pitch, showing the spe-
cial formation of the flutes. Fig. 5 flinstrates
the rollers of coarse piteh. Flﬂ" 6 Is on a
larger scale. The strong lines give a central
vertical section across all the cerushing-rolls.
Dotted lines show the driving-gears on the

side of the machine nearest the eye.

Similar letters of reference indicate corre-
sponding parts in each of the views.

A indicates the frame of the machine; B,
the fluted rollers arranged in pairs, the lower

| series being journaled 1u fixed bearings and

the upper series in movable bearings plessed
down by springs C. The gear ing for com-
municating motion to the seriesof r ollers con-
sists of Spur-wheels D D, keyed on opposite
ends of each alternate lower roller b, and in-
termediate pinions D' D’, running loosely on
the other alternate ends. These trains of
spur-gearing are actuated by intermediate
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] epm—wheele E and E’, mounted on ‘opposite 1' reverse movement a,nd thle stepwise,orrather

‘sides, respectively, of the machine on trans-

- verse shafts E* and E° and actuated by pin-

ions F and F’'; keyed on the shaft G, on which
latter is mounted the epicyclic train, asshown
in detail in Fig. 3. It will be percewed that

the intermediate spur-wheel E engages two |

- rollers on the off side of the machine, while

- IO

the intermediate spur-wheel E' engages two
rollers on the near side. This train of mech-

~anism consists of a rocking shaft H, carrying
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‘machine.

produced.

a bevel gear-wheel H', turmnﬂ' leeselv thereon,
bevel Hf" which is l«'«:e) ed to nhe shaft G, and
bevel H3 which forms part of epur—wheel J
and tum_s loosely on shaft . Spur-wheel J
engages pinion J', keyed on the she,ft, K,which
]d.tb@l is prowded with fast and loose pulleys
K’ K? and constitutes the driving-shaft of the
To the lower end of the rocking
lever H is pivotally connected the ebmn arm
L of the eccentric 1. .

The action of the mechanism is as fellowe
As shown in the drawings, the gear is in po-
sition to start the forward movement of the
rollers B. The driving-shaft K, and conse-
quently the pinion J" and spar-wheel J, is
driven continuouslyin the direction mdleated
by the feathered arrow. The eccentric in
starting will push the rocking lever H and
turn it until the throw of the eccentrle IS com-
plete. During this movement bevel gear-

wheel H' tends to revolve both bevels H2 and
~ H3 in the same direction.

If the bevel H? is
held nearly stationary, the effect will be to ro-

‘tate H? in the opposite direction, and as H?is

keyed to shaft G the latter (sha.ft G) will
transmit motion through the pinions F and

F’ and intermediate spur-wheels E and E' to

the rollers B, thus producing a forward move-
ment, as mdlcated by the feetheled arrow.
This forward motion will be increased by the

fact that the bevel gear-wheel H? is not abso-

lutely stationary, but is slowly turned by the
constant rotation of the gears J'J. Continu-

ing the revolution of the eccentric, the motion |

of the rocking lever H is _revereed and since
wheel J always revolves in the one direction
bevel H', acting, as before, as a kind of bridge
between H? and HS, partmlly revolves in the

reverse direction, thus reversing the direc- |
tion of H? and consequently reversing the ro-

tation of bhe shaft G, during the return stroke
of the rocking lever Hor durmﬂ* a great part
of the same. This backward rotetlon of shaft
G is transmitted through the spur-gear, as
indicated by the unfeathered arrows, and
thus the reverse movement of the Iollere B is
It will be observed that whereas
the forward motion of the epicyclic train is
equal to:the forward stroke of the rocking

shaft plus the rotary movement of bevel Ha :

the reverse motion 1s llﬂllted to the return

- stroke of the rocking shaft minus the rotary

Hence the forward
movement produced by the mechanism, as

movement of the bevel H,

shown, is greater than that produced by its 1

'

i

follows:

piteh-line must be so little as to provide an
open space. between the sides to insure the

_the fibers through the machine.

alternate unequel reversing, motion is faith-

fully transmitted to the series of rollers B.

The stroke of the rocking shaft may be al-
tered by shifting the cOnnectinﬂ'-pivet of the
eccentric-strapin the slot of the rocking shaft.

The formation of the flutes of the rollers B,

~as illustrated in Figs. 4 and 5, consmtutes an

essential feature ef our mvenmen and is as
The thlekness of the flutes at the

treatment of the fiber in a manner whereby
it will be properly and efficiently broken

“without injuriously erushing it transversely
throughout 1ts length.

It is to the rolling
effect produced by this special formation of

flutes in combination with the reciprocating

motion of the rollers that the fine breaking
of the straw mrheut injary to the fiber is
mainly due.

- Our improved feedmfr-ta,ble is shown as
formmg part of the maehme to the left in
Figs. 1 and 2 of the drawings. It consists of
enwle-lrene M M, which carry a platform N,

the feed end of whleh is earried close to the
rollers. On this platform is arranged a mov-
able tray P, provided with rollers P’ on its

under eurfdce and its side edges, whereby it
it is readily moved to and from the machine.

It is also divided into longitudinal compart-
ments by partitions P?, Whleh facilitate the
distribution of the flax in equal and even
layers before presenting to the rollers. The
tray 1s charged with the neecessary layer of
flax while in position at the free end of the
platform, as shown, whereupon it is pushed
forward until the rollere take up and carry

The tray
18 then Wlthdra,wn and being recharged the

movement is repeated Thns by the use. of
this improved feeding-table the attendants
are not only enabled to arrange the flax in
properly-dletrlbuted and even layers but the
operation of feeding is rendered praetlcellv
continuous. A transveree bar P3, Fig. 2, is
dropped over the layer of flax to insure thet
the ends are presented to the rollers in a

‘properly-formed horizontal layer.
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As regards the differential speed, as like-

wise the pitch of the flutes of the rollers B,
we propose, first, that the first and seeond
pairs of rollers sha,ll be prewded with flutes
of a coarse pitch, as illustrated in Fig. 5 of the

accompanying drawings, and only slightly

engaged; second, that the first pair:shall re-
volve at a predebermmed speed, which shall
be quicker than that of the second pair,

| and, third, that the succeeding pairs forming

the series sha.ll revolve at increased epeed
as hereinafter described, and shall be pro-
vided with flutes of a fine pitch—the finest
that can be practically employed—as illus-

| trated in Fig. 4. The object of this increased

speed of the first pair of erushing:rolls is to
obvmte tension on the fibers, whmh is caused
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by the flax being only partially erimped in | in what manner the same is to be performed,

passing between the first pair, after which itis

‘more easily pressed into the flutes of the sec-
ond and succeeding pairs, and consequently

more crimped and more shortened in length.

In the operation of the machine it will be
obvious that the first pair of rollers exerclseb
only a slight breaking or erimping effect on
the flax-straw, but softens it sufficiently to
be easily opera,ted on by the flutes of the sec-
ond pair. Hence 1t follows that the flutes of
the latter will naturally shorten the effective
length of the flax. more quickly, (owing to
crimping it more,) and consequently the sec-
ond palr must revolve at a slower rate than
the first pair in order to provide for this ef-
fect. (See Fig. 6.) Having passed through
the second pair of rollers, the flax is suffi-
ciently broken and softened to enable the suc-
ceeding pairs to operate effectually in effect-

ing the fine breaking and separating of the

woody portion from the fiber. Hencethe flutes

on these rollers are of a fine pitch, Fig. 4, the

number of flutes being by preference forty-

four, as against twenty-two on the first and

second pairs. In other words, the first two
pairs of rollers accomplish the work of break-
ing and softening the straw, and the suceceed-
ing pairs complete the work for which the ma-
chineisdesigned. Sincethe pitch of the third
and succeeding pairs of rollers i1s very fine—
apprommately half that of the first and second
pairs, with flutes shallower in proportion—it

follows that the shortening and crimping ef-

fect will be less than that of the second pair.
Hence the speed of the third and succeeding
pairs must be adjusted so as to receive the
flax from the second pair at such a rate as
will not involve, first, tension nor, second,
slackness. The speed of the first and second
pairs (being of same pitch) is regulated by
the gearing. The speed of the third and suec-
ceeding pairs is also adjusted by the gearing
to suit the pitch of the flutes of same—that
is to say, the speed of the third and succeed-

ing pairs of rollers in relation to that of the

seeond pair is adjusted so as to fulfil the con-

ditions just mentloned-—-namely, t0 receive

the flax from the second pair without tension
or slackness. - By this arrangement of differ-
ential speed, as likewise of pitech, we attain a

mechanical combination which affords vastly
superior results to those afforded by any

mechanical contrivance hitherto employed

for the end in view. The centers of the third

or fourth pairs of rollers are a little raised to
accommodate the reception of the motion
from the large gear-wheels E E’; but the se-

ries may be considered practically level.
Having now particularly described and as-
certained the nature of our said invention and

we declare that what we claim is—
1. In a machine for ‘“breaking” flax and
aunalogous fibrous plants, a pair of fluted roll-
ers matched together, in combination with a
driving-shaft K rotated continuously in one
dlreebwn a reciprocating rod L actuated
thereby, a lever H oscillated by such rod, a
bevel gear-wheel H' carried on such lever and
engaged both with a bevel gear-wheel H* con-
nected to the train B and with a bevel gear-
wheel H?turned continuouslyin one direction,
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the wheel H serving as a bridge to cause the

train to be turned alternately in reverse direc-

tions,turning fartherin one direction than the
other, and gradually working the material
thmutrh all substantially as hereln Speclﬁed
2. In a machine for ‘‘breaking” flax, and
analogous fibrous plants, a pair of fluted roll-
ers matched together, in combination with a
driving-shaft K rotated continuously in one
direction, a reciprocating rod L actuated
thereby, a lever H oscillated by such rod, a
bevel gear-wheel H' carried on such lever and
engaged with a bevel gear-wheel H? connected
to the train B, and with a bevel gear-wheel H3
turned continuously in one direction, the
wheel H serving as a bridge to cause the train
to be turned alter nately in reverse directions,
tarning farther in one direction than the
other, and also with provisions for varying
the point of connection of the rod L with the
lever H soas to make the oscillations greater
or less so as to work the material through
with more or less repetitions of the treatment
at will, all substantially as herein specified.
3. In a machine for breaking flax and an-
alogous fibrous plants, a pair of fluted roll-
ers matched together, in combination with a
driving-shaft K rotated continuously in one
direction, a reciprocating rod IL. actuated
thereby, a lever H oscillated by such rod, a
bevel gear-wheel H' carried on such lever and
engaged both with a bevel gear-wheel H* con-
neeted to the train B and Wlth a bevel gear-
wheel H2 turned continuously in one dlrec-
tion, the wheel H serving as a bridge to cause
the train to be turned alternately in reverse
directions, turning farther in one direction
than the other and a movable feeding-table

comprising a slldmcr tray P having 1011011311-

dinal partitions P? and the transverse b_a.r |
whereby-the feeding of the machine is facili-
tated and rendered uniform, all substantially
as herein spectfied.
Dated this 11th day of June, 1900.
| EDWARD JOSEPH DIi COURCY.
ROBERT CRAWIORD.

- Witnesses:

ALEXR. CRAWFORD,

JOHEN M. FERRAN.
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