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“ROBERT SCHOFIELD, OF

5.

. No. 847,611,

UNITED STATES PATENT OFFICE,

NEW BEDFORD, MASSACHUSETTS; ASSIGNOR TO

AMERICAN LINEN COMPANY, OF NEW HAVEN, CONNECTICUT, A COR-~

PORATION OF MAINE.

MACHINE FOR TREATING FLAX. a

,Td@lw’ham z,t *ma;y CORnCErn: -
. Be'it known that I, ROBERT ScHOFIELD, 2

citizen of the United States, residing in New

Bedford, in the county of Bristol and State
-Of"M&S'S%hﬁSBttS;.ih%ﬁ?fe invented certain new

- and ‘useful -Improvements-in’ Machines for

Treating. Flax,; of whieh the following is s

specification: =

.= This'improvement relates ta fiber-treating

o ‘machines, and mozé Particularly to that tlass
~ of such machines gs automatically manipu-

. shive portions i;hereef - Thisobject has here-
tofore been partially ‘accomplished by vari-

- 'ous means——as, for instance, crushing-roll-

Ject to-separate the fiber from the woody or

.....
N o

- ers, intermeshing toothed wheels, or combing

20

‘mechanism;, or by these devices used in com-
bination or suecession—but by these and
-other means as heretofore used the waste and

-

- “breakage of fiber has been excessive. . -

- terial in a progréssive manner and with in-
creasing mechanical intensity and more or
. less governed by the quality and quantity
-of the stock being treated, so that a rela-

25 |

-Ore object .of my imprevement is to fur-

nish means adapted for operating on the ma-

- tively large quantity and 'a relatively high

35

40

. stalks or other material fed between said.

45

" quality of fiber is preserved with a relatively -

small loss by waste and breakage.

+ With these object? in view I have provided
an improved machine embodying my present
‘invention, which machine in the form jus-
trated in the adcomranying. drawings com-

prises a series of pulleys or rolls preferably
decreasing in diameter from-.the supply end
of the machine toward the deliveryend there-
of and so arranged and actuated that a pair
of conveying members comprising continuous
coacting fiber-conveying belts may be caused
to travel around,and between said rolls in

alternate bends in opposite directions, re-

spectively, in such manner thai the flax-

belts will be bent successively in opposite

directionsrand with increasing sharpress of
bends; and at the same time said stalks will

be causedito move locally lengthwise in rela-

. tion to one ancther, and thereby abrade the

50

- ened shives from the fibrous portions of one..

partially .and increasingly broken and loos-

- another. This simultaneous bending’ and

'1‘ubbing_-aqti011: subjects the fiber to a com-

—— iy,

.

- date fiber plants. especially flax, with the ob- |

Specification of Letters Patent.

¥

|.
relates to crushing-rolls for:seizing and pass-: -
mg the stalks and fiber to the disintegrating-
belts, the rolls crushing the stalls and.fiber

‘an endless 1S
-3 and 4, and the u

pomid- treatment ’of peciliar and mmp}éﬁ:. ;
55

character, operating with unusual efficiency

for the separation of the shives from the fiber
of the flax and for breaking up the shive
yhoroughly before it is passed out to the

Fatented March 19, 1907, -
_ Avvlication filed February 28, 1904, Eeria.I_Hp.fllgs,?]_ﬁ. -

pomt where the shive fragments will be =

shaken out or otherwise disposed of, < The

‘6o

[reed shive fragments will then act as abra-- -

sives on the remaining partly-deshived fiber.-

- One feature of the present.improvement. -

preparatory to the subsequent tréeatment and -
feeding the crushed material diveetly to the
belts.. In this way the action upon the fiber =

by the belts and coacting rollers will be niade
more uniform, since the larger stalks wiikbe

crushed -'I'elé:tiv,_’ely more than the smaﬂdr
stalks. = | : - e

1 ..

- In the drawlings accompanying and .fqﬁé,n-.,
1ng a part of this specification, Figure 1 18 &
' side elevation with the side frame removedof

70

a machine illustrating one form, and whijch.
may be the preferred form, of my improwe-
ment. Kig. 2 is a side elevation of the side , -

{irame, illustrating partially in diagram an ar-
rangement of framing, gearing, and tension -
ipg

devices suitable for mounting and dri

WL
L |
o

.ment. “Fig. 3 is a plan view with some parts,
‘broken away and some omitted of -the ma-:
chine illustrated in Fig.-1.
~view, partly in sectign, illustrat Ing more.in.
ets _ , e. Thesection
through the rolls in said figure 18 taken gp

Fig. 41s a plan.
detail a portion of the machine,
line @ @ of Fig. 1. Fig. 5 is a vertical cross-

s .

section, on an enlarged scale, of a portion df
| the running members or belts and their syp-

port ing—rolls and illustrating the manneriin

in relation to one another.

] - b -

similar parts throughout the drawings. .~

8o

| operative parts embodying my improve-

'
.
*

which said belts are accelerated and féﬁ&iﬂ;’ed .:.

Similar characters of reference -indicate ~

A'feed“&%)mn 2, preferably in -the-form of 'i

velt, is suitably supported on rolls

caused to travel in the direction of the arrow

mounted for free rotation on & shaft in brack-

per ply of said belt is

100

 adjacent thereto toward the main portion of =
“the machine by means of suitable gearing
hereinafter more.fully described. Roll 8 s
10§
i ets 8, which brackets are slidably mounted . .
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~crushing-rolls 5 and 6.

20

i
LI

3¢

clamp-screws 11 and hand-nuts 12,

) 847,01

on rearwardly-extending® pOI’thIlb Y of side
frames 10. Said brackets 8 may be held rig-

idly in position on extensions 9 by means of -

Roll 3
may be adjusted to maintain apron 2 in suit-

able .tension by means of said shiftable

'bra,ckets 8, clamp-serews 11, and hand- nuts

Roll 4 may be moumed for rotation in
bea,rlngs as 66, 1. s«de frames 10.

Suitably mounted for rotation one above

‘the other contiguous to the delivery end of

the apron 1s a pair of oppositely-disposed
By means of gealrmg

these Tolls are caused to revolve at a surface
speed preferably somewhat in excess of the-

surface speed of apron 2. The bearings of
the upper roll 6 are mounted in vertically-
slidable boxes 16, and said upper roll 6 may
be unpelled toward lower roll 5 by springs
17. 'The pressure exerted by said springs
may be varied by means of adjusting-screws
18, threaded into the upper wall of box-caps

19 and detained from turning by suitable
check-nuts 67.

A pair of rolls 13 14 is Sultably mounted'_
for rotation in side irames 10. - Either or

both ol said rolls 1 preferably drive by gear-

ing fr om driving-shaft 7.  Under said roll 14

I pass in the du ection of the rotation of said
_1011 an upper ( llsmtegratmﬂ'—belt 20 and over

roll 13 and 1n-a similar direction a lower dis-

10

ry
- L1

~ successively, respectively.

‘all -of them to large gear 15..

rolls as are geared to large gear 15-mav he

-.t}med so as to all have The same surface
00 S

integrating-belt 2. 1 then pass these belts
" con]unctmn with one another upwardly
“~ound roll 14 and then over roll 22, thengce

'dowmmrdly under toll 23, and so on ‘to-

gether over and under successwe tolls, re-

'spectwely until roll 29 is passed. Thezone
of coaction of said belts 20 and 21 thus ex-

tends through an intricate and cireuitous
path from their point of meeting. in passing

“under roll 14 to their point of separation in

passing under roll 29. ~ From this point belts
20 21 are separated, the upper belt being
passed over tensmn—roli 32 and thence over

;dler—roll 33 ‘back %o its starting-place under
toll 14, thus forming an endless circuit.

Belt 21 after leaving roll 29 is passed over

“idler-roll 30 and thence over tension-roll 31
back to 1ts Stdrtlng~place over roll 13, thus

forming a continuous. ¢ircuit. . The: I‘OHS 13
arrd 33 and tension-rolls 31 aiid 32 are. pref-

erably crowned, Fig. 3, so as to preserve the.-
- direction of travel of belts 20 anc

Rolls 22 to 30 I-preferably decrease in s1ze |

21.

from roll 22 downwardly and gear ‘s part or

eed; but I preferably gear them so that
their surface speed may be slightly increased

Roils t3 14 are
preferably so situated in advance of rolls 5

and 6.that the tatter will dehiver without spe—

cial assmt&nce the partially-crushed stalks |

- Such of the

e e e E——————

| portions of frames 10.

of one of frames 10.

nto the mouth-like opening between belts
20 21 as said belts run imwardly face to face
werrolls 13 14.

Sonie suitable tenslon devwoa for belts 2¢
and 21 may be used, and that herein illus-
trated comprises for uppm helt 20 a roll 32
revolubly mounted m swinging arms 34
fixed to rock-shaft 35, suita hlv supported 11
Fixed to and depend-
ing from shaft 35 1s a hand-lever 36, which 1s
connected for tension by spring 39 to a part

Lower belt 21 may be

- held taut in a similar manner by roll 31, revo-
connecting them with the driving-shaft 7

[
r
-, ——— i s "

lubly mounted in swinging arms 37, fixed to
mck—shaft 38, mounted in frames 10.
spring 39, %tta,chod by one end thereof to one

A

[ O

75

80

of arms 37 and by the other end thereof to

adjacent frames 10, exerts tension on sald
arms 37. A hand-level 40, fixed to shaft 38,

1s provided to facilitate nmmpulaunﬂ the
device.

In their preferred form running members

20 21 comprise woven belts and plefemhh
composed of flax, so that in the {reatment of
flax “this fiber will be subjected to the me-
chanical action of its own kmd of material,

so that in a sense the flax bemn* treated w 1]]

be subjected to.the attrition of lts own fiber.,
A table, as 63, is provided at the delivery
end of Lhe machme to receive the material

- as delivered by belts 20 21.

meshes with-and drives gear 54 o1

Power-shatt 7 may be oiﬂemted from any

“suitahle scurce of power by ordinary means—
as, forinstance, a belt ( not show n) connect-

ing with ]Jullev 41 on said shaft. The gear-
trains which drive several rolls will’ 11051 he
understood by reference to Fig. 2 of the

drawings, in which the Varicus gears are

illustrated in (ua,gmmmm ie form. Gem 50
on’ power-shaft 7 meshes with and drives
gear 49 at the rearward end of shaft 51, on

‘which roll 5 1s secured. On the farward end
of said shaft- 51 is secured gear 48, which

meshes with gear 47 of roll 6 m::l alse
“through intermediate gear 46 drives gear 45

o arron—ro]l 4. -Gear 50 also meshes with
and drives large gear 15, which in turn

‘meshes with and drives the gedrs on several

of the endless-belt rolls arranged above said
cear 15. The first gear driven directly by
gear 15 1s.gear 52 on shaft 42, to which shaft

isfixed roll 14, Adjacent to ﬂ'ear 52 and fixed

to the same shaft therewith is gear 53, which

to which shaft is fixed rcll 22, Gears 55, 06

- 57, and 58, meshing with and driven by n'o&r
-_15 are fast to shafts 44, 60, 61, and 62 re-

i
i
1

|
|
|

pemwely and h\f{'ough said shafts actuate
rolls 23, 25, 27, and 29, respectively, fixed
thereon
trated as idler-r ulls bemr‘f driven hy the
belts cont&ctmg W 1th them The directions
of rotaticn of the varicus gears are indicated
by arrows.thereon, re&;pwtnf ely.

The operation of my 1improved machine is

shaft 43 .

Rclls 24, 26, .Zb and 30 are illus-

N

1 CO

1o

I

}'15

} 3¢



10

L5

20

847,611

shaft 7 in'an anticlockwise direction, the va-

1icus rolls and belts of the machine are put

in moticn by the means already described,

-the flax-stalks or other material to be oper-

ated upon are laid on the traveling apron 2,

and with their lengths approximately in the.

direction of the (toward the right hand in

Fig. 1) travel of sdid belt they are fed for- | In this way the entire mass of material.being

ward into engagement with the oppositely-

‘disposed rolls 5 and 6. Springs 17 having

been previously adjusted to exert the desired
amount c¢f pressure on roll 6, the statks will

“be sufficiently crushed in passing between

said rolls.. From therce by the continued
revoluti.n of said rolls ¢rushed stalks are fed
forward into the grip of the opposing disinte-
grating-belts 20 21. The stalks tend to sep-
arate these belts somewhat, thereby increas-

o Ing the tension of said belts, which thereupon

tend to grip more firmly the stalks between

~ them. The stalks are bent upwardly by the

belts around roll 14 and thence upwardly

and in a reversed bend over roll 22, then

downwardly under roll 23, which last roll not
only again reverses the bend of the belts and
the stalks between them, but said roll 23, be-

‘ing smaller in diameter than rell 22, also

 benas the stalks in a sharper bend, thereby

30

35

10

GO

acting upon some shive portions not acted

‘upon 1n their transit between the belts about
rolls 14 and 22 and increasing the bending

action on such shive portions as were
somewinat bent in their previous travel. Co-
incicent with the bending action on the
stalks the peculiar path of the belts 20 21
about sald rolls eauses opposite coacting

“portions of the faces of said belts to be alter-
nately accelerated and retarded with rela- |

tion to one another. This action is particu-

. larly illustrated 1n Kig. 5, wherein the edges
-of said belts are shown with equidistant por-
‘tlons, as 64 64 64°, &e., as to belt 21 and-

65 65% 65°, &c., as to belt 20, shaded darker-

than the main portions of such edges. Por-

- tions 64 65 are 1llustrated as opposite one an-

other,and at 64® 65* is shown the manner 11.

-which belt 20 in contact with roll 14 travels
-on a circle of shorter radius than that trav-

ersed by belt 21, which 1s separated from said

~roll by the thickness of belt 20 and by what-

55

ever material may be between said belts.
Belt 20 therefore moves more rapidly, meas-
ured 1n degrees, about the axis of roll 14

than belt 21 and leads it in their travel
The amount of this lead con-

toward roll 22.

~ tinues to increase to positions 64 652, where

" it about reaches its maximum. Then the in-

6o

~belt 21 has regained a part of the motion

fluence of roll 22 tends to reverse the relative
motions of sald belts, and at positions 64¢ 65°

which 1t lost and at 649 65¢ is again in the
same relative position to belt 20 as at 64 65.
Sald belts, continuing their onward move-

ment, at 64° 65° belt 21 is in the lead of belt

as follows: Power being applied to rotate |

|
|
|
j

20, and as the belts in passing about roll 23

again reverse their turning portions 64° 65f

‘come opposite one another, and so on. I

thus obtain a constantly alternative.length-
wise abrading action of the belts upon the
stalks between them and also a constant

abrading action of the stalks one upon an-

other as they pass onward between the belts.

treated 1s subjected to a kind of attriiion ac-
tion, and during this process the freed broken
and granulated shive portions of the stalks

‘operate as a grinding or abrading means for

70

75

the further treatment of the material not yet

‘disintegrated. The stalks then continue in

alternately-opposite directions between the

belts around succeeding rolls: 24 25, &e¢.,
each roll being of less diameter than its im-
mediate predecessor, and thereby  bending

the tlax-stalks with increasing sharpness of

bends. These combined bending and abrad-
1ng actlons In successively-increasing inten-

30

sity are continued until roll 29 is reached,

“when upper belt 20 passes upwardly over ten-
-s1on-roll 32 and lower belt 21 passes over roll

Just after lower belt 21 passes over roll 30 the
disintegrated fibrous mass is delivered to ta-

tions .may. be blown out or otherwise re-

venient or well-known manner. _
By reference to Fig. 1 it will be seen that

- the rolls are arranged in two sets or series.

The axes of the outer series of rolls—namely,
22, 24, 26, and 28—are arranged 1n the arc of

. 1. passes 90
30 and downwardly over tension-roll 31.

ble 63, and the freed shives and woody por-

M3 : - 95
moved from the fibrous portions in any con-

R jele

a circle, and the inner series of rolls, compris- |

ing rolls 14, 23, 25, 27, and 29, have their

axes arranged in the are of a circle, In the -

present illustration the rolls are-of graduaily-
decreasing diameter, and ‘the arcs in which

the axes are arrangeéed are eccentric one to the
other. _ ¢
- in diameter such arcs could be concentric.
- In the illustration the rolls 14 and 22 are of
 substantially the same diameter, so are the
rolls 23 and 26, and 'so on through the entire

Were the rolls of each series uniform

series of rolls. It will also be observed by

IT1¢

reference to such view that the innermost

points on the perimeters on the outer series
of rolls are arranged In the arc of a circle and .

that the outermost points of the perimeters
of the rolls of the inner series are arranged in

the same arc, the arrangement between the

respective serles being staggered. This ar-

rangement will bring the rolls of the inner se-

ries closer together than the rolls of the outer
series, so that the belts and material be-
ing treated in their passage about the Trolls
will be wrapped about the outer rolls to a
greater extent than they will, be wrapped
abous the inner rolls. In the pResent in-

stance the wrapping about each of the rolls

22, 24, 26, and 28 comprises’ about three-

-quarters of a circle, and the wrapping about

1S S

I2¢

12'5 |

130
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each of the rolls 23,- 25,27, a’nd 29 coﬁlprises ' nation with two coacting endless belts,. of

’

“mote than two-thirds, so that in any instance
“ the wrapping is more than. a half-circle in

5

each roll. - This excessive bending will, since
1t- 1s alternately in - opposite directions,
greatly facilitate the operations of the ma-

~chine 1n its treatment upon the fibrous pl ants,

{O . .
‘nation with a pair of coacting belts, of rolls

as above referred to. .

I claim— = B -
1. In a fiber-treating machine the combi-

~forsuccessively bendingsaid belts in.opposite
- directions in their zone of coaction and ten-

1)

sion devices for closing the coactine belts

-dlternatelyabout alternate rolls onto the fiber
during the successive hendings of said belts -
‘and the fiber between them in alternate direc-
- tions, and means.for actuating the rolls at

successively-increasing surface speeds respec-
tively.. e - S

i

,2. In a fiber-treating machine the corabi-

nation with coacting running members® of-

L

“means for successively bending said runiing
members In opposite directions and in in-.

creasing sharpness of bends, and for closing
the running members alternately about the
bending means onto the fiber during the suc-
cessive bendings of the runmning members
and fiber between them .in alternate direc-
tions. R ' -

conveyer and disintegrator comprising a plu-

- rality..of running- members in combination
- with mgeans for actuating and controlling

~said methbers for bending the fiber in alter-

nate directions and in increasing sharpness of

bends and subjecting the same to disintegra-

tion, substantially as described.

" ) ]

- 4. Inafiber-treating machine the combina-

40

tion with a pair of coacting endless belts, of
means comprising suecessive rolls of succes-

- sively - decreasing difuneter for alternately

45

supporting at successive points each of 'said
coacting endless belts respectively, each: of:

said - belts being supported at intervening
‘points by its coacting belt, and means to actu-
atethe rolls. : g * :

5. In a fiber-treating machine the combi-

nation with-a pair of coacting funning mem-

bers, of means comprising successive rolls of
successively - decreasing di ameter for alter-

" nately suppo-_x_fting at successive points each of

55

60

65

-ing surface speeds respectively.

satd coacting running members respectively,

each of said runhing. members being sup-

ported at interveniiig points by its coacting

‘running ‘member, ‘and means for actuating

the successive rolls at successivelv-increas-

"

. 6. In a fiber-treating machine the combi-

nation with two coacting endless’ belts, of'

means for guiding and driving said belts in

successive oppositely-disposed bends of suc- |

cessively-increasing sharpness, in their zone

of ¢oaction. - .
7. In afiber-treating machine the combi-

tively.

nately about. the rolls of the respective se-

means comprising a series of rolls, said rolls

‘being of successively-decreasing diameter

respectively, for guiding and driving gaid
belts in successive oppositely-disposed bends

in their zone of coaction, and means for ac-
. tuating the rolls. |

10

8. In a fiber-treating machire the combi-

nation with two coacting endless belts, of

means comprising a series of rolls, said rolls
being of successivelv-decreasing diameter re-
spectively for guiding and driving said belts

1n successive oppositely-disposed bends'in

their zone of coaction; and means for actu-
ating éach of the 'series of rolls at succes-
sively - increasing surface speeds respec-

-

9. In a ﬁbei'-ti'ea,,ting machine the combi-

nation of a plurality of coacting crushing-
| rolls, with oppositely - disposed conveying-
‘belts mounted and adapted for bending and

abrading in successively-increasing intensity
fiber supplied thereto, and means for actuai-
g the rolls and the belts.. -
-10. In a fiber-treating machine the combi-
nation. of a plurality of coacting crushing-
rolls, - with oppositely-disposed  combined
conveying bending and abrading continuous
belts, mounted and .adapted for treatin

| _ o ,, -~ - hber in suceessively-increasing intensity-and
3. .In a fiber-treating machine a combined .

means for directing said belts in successive

-oppositely-disposed. bends, and means for

actuating the rolls and the belts. - .
11. A maehine for treating fibrous mate-

rial embodying belts for carrying between

them the material.under. treatment, and a

series of rolls disposed alternately upon op-

posite sides of an are of a circle in staggered
arrangement and about which rolls the belts
pass, making a turn of more than a half-cir-

-cle dbout ea’ch roll.

12, In a fiber-treating machine the combi-

nation with-an outer series of rolls arranged

with the innermost poings of their perimeters
In an are.of a circle, of an inner series of rolls
arranged with the outermost points of their
perimeters in the sanre arc, the rolls of the re-
spective series being in relatively staggered

73

80

90
9‘51

100
105

110

positions, and a pair of belts passing alter-

. ,

‘ries; - . |
- 13. In a fiber-treating machine the combi-

nation with an outer series of rolls arranged

‘with the innermost points of their perimeters
1in anare of a circle, of an inner series of rolls
arranged with the outermost points of the -
perimeters in the same are, t-{

| respective series beingrespectively staggered,

and a pair of belts passing alternately about
the rolis of the respective series, the belts and

material carried between them in passing

about the said inner rolls deseribing about,
two-thirds .of a circle, and when passing
gbout the outer rolls about three-fourths of
a circle. ' |

e rolls of the

115

120

2R

230
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14. In a ﬁbef%ti‘ealtixlg machine the combi-

nation with an outer series of rolls arranged

with the innermost points of their perimeters
.In an arc of a circle, of an inner series of rolls

‘s arranged with the outermost points of their

perimeters in the same arc, the rolls of the
respective series being relatively staggered,
-l B

e tacting with the rolls of one series and the
~other belt with the rolls of the other series,
the distance between the inner rolls being
sufiicient for
plies of the belts while carrying material un-

15 der treatment between them, the belts and
material carried betwéen them in passing

d-a pair of belts passing alternately about
‘the rolls of the respective series, one belt eon- -

ermitting the passing of the

‘bination with two series
| staggered relation, and a,

I

about the said inner 'rolls'.de?scribing about

two-thirds of a circle, and when passing

about the outér rolls about three-fourths of 2
| S 26

circle. . - c S
- 15. In afiber-treating apparatus, the coim-

alternately about the rolls

%

5 |

of rolls arranged Tn
alr of belts passing -
of the respective

| series, the belts and the material carried be-
‘tween these in passing about the said rolls.

| deseribing more than a half-circle, and the -

belts having a loeal relative movement. . =

-~ Witnesses: '
- Epwarp T. Baxnon,
- Tromas Kworr. |
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