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THOMAS G. SAXTON, OF LEXINGTON, KENTUCKY; ASSIGNOR OF FIFTY-ONE ONE-
-  HUNDREDTHS TO CHARLES J. BRONSTON, OF LEXINGTON, XENTUCKY, AND
TWELVE ONE-HUNDREDTHS TO JOHN P. McKEEVER AND TWELVE ONE- I—IUN-

DREDTHS TO EDWARID T. MCKEEVER OF FAYETTE COUNTY, KENTUCKY : |

FIBER-LIBERATING MACHINE OR BREAK. .-

944,509, ~ Specification of Letters Patent; Patented Dec. 28 1909

Application filed Qetober 1, 1907. Senal No. 395 442

1o all whom 1t may concern:
Be it known that I, Tromas G. SA‘{TON,
a citizen of the Umted States, residing at

Lexington, in the county of in ayette and

5 State of Kentuc, <y, have mvented new and
useful Improvemenbs in Fiber - Liberating
- Machines or Breaks, of which the followmo
1s a specification. |
- This mvention relates to an apparatus or
10 machine for crushing or dismembering the
stallkk or woody part of hemp, jute, ramie,
manila, or other similar fibers, and is in the
form of a break with which scutchmo rollers
may or may not be used.

15 This appa: atus or break is an 1111p1’*0ve—
ment in part of the type of machine dis-
closed by the patent granted to Sandford
and Mallory, April 28, 18&8 No. 38340, and

also embodies 11111)10V€d features with rela-

20 tion to the apparatus or machine disclosed
by my IPatent 845207, dated February 26,
19207, In my Patent 843 267 I have dlsc]osed
an apparatus whereln the final cleaning of
the fiber liberated by crushing or dismem-

25 bering the stalk or woody part of the mate-

rial is effected by the use of compressed air
or gas under high compression and delivered
_the fiber at such point as to thoroughly
remove leaves or other parts detrimental to

30 the use of fiber for textile purposes, and also

‘to completely permeate the fiber plefe ably
~within an nelosure in which the air or gas

expands and 1s con ned 1N g current thelebv '_

In the treatment of diff er ent materials to

35 liberate fiber by the use of crushing rolls, it

‘has been found that the thicker or heavier

- ends of the stalks entering the pass between

the said rolls are Sub]ected to too great com-
pression and the fiber is embedded in the
40 stalks or herds and necessitating an excess
of pressure of compressed air or gas to re-
move sald herds. The patent to Sandfmd
and Mallory, above noted, discloses spring
means coCperating with a part of the rollers
45 to permit such vollers to autonmtlcallv ac-
commodate variations in the thickness of

- stalks passing therethrough and equalize the |

pressure on the stalks 1116%1‘)ect1ve of their

!

- A

view of the 111001151:51110}7 or variability of the
SpI‘lIlO' devices due to a relaxation and dissi-
pation of the prlmal resilient force of the
spring devices. |

~ In lieu of the spring devices the present
apparatus or machine comprises, among
other essential features, crushing rolls hav-
ing vertical movement with 1espect to com-
panion rolls and under pnenmatic pressure
or control which is always constant and in-
sures-an accurate regulation of the pressure
of the rolls on the stalks ; irrespective of the
thickness of different portions thereof and
whereby the fiber is prevented from being
forced into the stalks or herds and maﬁerl-
ally less compressed air or gas pressure is
required to effect the final elemmo of the
ﬁber in the apparatus.

The present. apparatus or machine also in-
70

Volves as-an essential improved feature auto-
matically movable compressed air or gas
feeding or delivering elements or pipes

29

60

65

which opemte to more thormwhly permeate

the fiber and facilitate the removal of all -
particles that may be clinging or adhering.
thereto when subjected to the COHl]_Jle‘-'-‘SGd
air or gas treatment.

75

Othe]:' advantageous details of COHStlL‘LC- |
tion and ar'ranoeme‘lt of the Seveml parts-

will ‘be her eunfter more Tully specified, and

‘while the improved apparatus or machine is

80

ShOWll 1n prefeued form in the accompany-
1ng drawmos 1t Wlﬂ be understood that the

invention is not in' the least limited to the
exact details of construction and the use of

85

all equivalents is contemplated and will be

adopted within the scope of the invention.

In the drawings: Figure 1 is a side eleva-

tion of an appamtus or machine embodying
the features of the invention.  Fig. 2 is
similar view looking toward the OppO:,lte
side ot the machine. Fig. 3 1s a top plan
view of the machine. Tig. 4 1s an end ele-
vation of the same. Fig. °5 is a side eleva-
tion of a portion of the machme showing a
simplified construction and wherein the
scutching rollers are eliminated. Fig. 6 is
a detail elevation of a part of the 11’1’101’111’18

thickness. This spring means, sooner or | and particularly illustrating the compressed
50 later, becomes ineffective for the purpose 1 | air or gas feeding plpes and’ 0peratmo mech-
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anism. Fig. 7 is a detail view of one of the | proper direction of rotation. The lower set

alr or gas tube heads. Ifig. 8 illustrates de-
tail views of one of the members or disks
embodied in the scutching roller organiza-
tions.

Similar characters of reference are em-
ployed to indicate corresponding parts In
the several views. -

The numeral 1 designates the main sup-
porting frame of suitable width and height
and having in the upper portion of the op-
posite sides vertical seats or slots 2 arranged

in parallel relation to receive the journal

boxes 3 and 4 of upper and lower pairs of
rolls 5 and 6. These journal boxes or bear-
ing elements are located at opposite extremi-
ties of the rolls, the upper pair of rolls 5
and upper journal boxes 3 being vertically
movable for a purpose which will be pres-
ently explained. The upper and lower pairs
of rolls 5 and 6 will be provided with suit-
able teeth, corrugations, or other projecting
means to adapt them for crushing stalks of

erate the fiber.

Disposed on the main supporting frame 1
is a supplemental frame 7 and vertically
fixed on the central portion of the latter
frame 1s a cylinder 8 containing a piston 9
from which a piston rod 10 depends through
the bottom of the said cylinder. To the top
of the cylinder 8 a compressed air feeding
pipe 11 1s connected and may run to any
source of supply or air compressing means.
The operation of the piston 9, however, is

not limited to the use of compressed air, as
any other fluid medium may be equally well

employed. DBelow the cylinder 8 1s a pres-
sure bar or member 12, and to the center of
the upper portion thereof the lower end of
the piston rod 10 1s connected by a ball and
socket joint 13, the ball being formed as a
terminal of the said piston rod. It will be
obvious that the ball and socket connection
between the pressure bar or element 12 and
the piston rod 10 provides for a movement
of the said bar or element that will be bene-
ficial and advantageous in equalizing -the
pressure through the medium of the bar and
as applied to the piston 9 in the cylinder 8

for a specific object which will be more fully

hereinafter set forth. The pressure bar or
element 12 has two pairs of legs 14, one pair
of said legs being located at each extremity
of the bar and engaging the upper journal
boxes 8 of the upper pair of rolls 5, and by

this means an equality of pressure may be
“maintained on the said rolls 5 irrespective

of the thickness of the stalk passing between
the upper and lower pairs of rolls.

The journals of the upper and lower pairs
of rolls 5 and 6 at one end of the machine
respectively have pairs of meshing pinions

| r1es the

of pinions 16 continually meshes with a gear

o part of a variable gear mechan-
1sm of a known type and operated by a driv-
ing shaft-18 carrying at one end a disk 19
having a pinion 20 fixed thereon and con-
trolling the operation of intermediate gear
means 21 and 22 and links 23 and 24 be-
tween the said pinion 20 and gear 17. The

17 forming

_function of this variable gear is to modify

the speed of the rolls 5 and 6 so that during

a part of the operation of the latter there

will be a slow movement followed by a ma-
terially accelerated movement.

As hereinbefore noted, the present ma-
chine embodies means for subjecting the lib-
erated fiber to the action of compressed air
or gas through the medium of pipes or
tubes 25 and 26 preferably arranged i ver-
tical alinement and having outlet orifices or
openings 27 directed at an angle to each
other 1n reverse directions and toward the
rear of the machine so that the compressed
air or gas from the upper pipe or tube 25
will be fed downwardly and that from the
tube or pipe 26 will have an upward tend-
ency to thoroughly permeate and affect the
fiber passing between the tubes or pipes. In
the simplified form of the machine as shown

in Fig. 5, these pipes 25 and 26 will be dis-

posed in operative adjacency to the rear
vertically alined pair of crushing rolls 5 and
6 and may have a fixed position as in the
apparatus shown by my patent aforesaid.
These delivery tubes or pipes 25 and 26 will
have supply pipe means attached thereto 1n
a manner which will be presently explaimed

in preferred form, and in rear of the tubes

or pipes 25 and 26 1s a tubular outlet or
chute 28 of any suitable form 1n cross-sec-
tion and into which the compressed air or
oas expands and forms a current which car-
] iber treated and disposes said fiber
in the best possible position for cleaning
purposes.

The tubes or pipes 25 and 26 in the pre-
ferred construction are mounted 1n such
manner as to have a transverse reciproca-
tion in alternation and are provided with
heads 29, each tube or pipe having a dis-
tinct head secured to one end thereotf.
Fach head 29 has an inner screw-threaded
socket 30 and an outer projection 31 car-
rying a stud or pin 32. The studs or pins 32
of the two heads 29 are in reverse positions,
or that of the upper head 1s located at the
top of the head and that of the lower head
at the bottom, as clearly shown by Fig. 2.
The studs or pins 32 engage spiral cam
orooves 33 of rotating cams 34 fixed on
cshafts 35 and 86. The heads 29 move {rans-
versely 1n suitable openings 37 in one side
ot the main frame 1 and are maintained in

15 and 16 thereon for imparting thereto the | proper operative position, or prevented
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from turning, by means of keys 38 engaging
grooves 39 and 40 formed 1n the heads and
adjacent portions of the frame side. By
the use of these keys or splines 38 the ori-

5 fices or openings 27 are always held 1n the

10
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angular relation to each other best adapted
for delivering the compressed air or gas to
the fiber.

The cam grooves 33 are so arranged 1n
their cams 34 that one head 29 and 1its tube
or pipe will be drawn or moved outwaraly
and the other tube or pipe and its head will
be moved in a reverse direction, this opera-
tion continwing in alternation, and conse-
quently the compressed air or gas escaping
from the tubes or pipes 25 and 26 will be

practically brought into contact with the

fiber in two directions, namely, transversely
and longitudinally and will thereby be more
effective in cleaning the fiber. The lower
shaft 86 has a sprocket wheel 41 keyed on
one extremity thereof and traversed by a
chain belt 42 from a sprocket wheel 43 on
the drive shaft 18, the latter shaft having a

suitable band pulley 44 secured thereto and

adapted to be belted to a suitable power
source. The upper shaft 35 1s operated
from the shaft 36 through the medium of
intermeshing pinions 45 on the ends of the
sald shafts opposite the location of the
sprocket wheel 41 on the shaft 36, as clearly
shown by Fig. 1. It will therefore be un-
derstood that the pipes 25 and 26 may either
be fixed as shown by Fig. 5 in the simplified
form of the machine or have a transverse re-
ciprocating movement 1n alternation as
shown particularly by Figs. 2 and 6. The
compressed air or gas is supplied to the ends
of the pipes 25 and 26 preferably by flexible
pipe connections 46 terminally attached to
a main supply pipe 47 which may connect
with the same pressure source as the pipe 11
of the cylinder 8 or any other medinm of
supply, and also attached to the ends of the
pipes 25 and 26 opposite the ends on which
the heads 29 are secured. The flexibility
of the pipes 46 compensates for the move-
ment or reciprocation of the pipes 25 and
96. The pipes 25 and 26, as hereinhefore
indicated, have a pass between them formed
by vertically separating the said pipes a
suitable distance to permit the fiber to move
therebetween, the pass being i alinement
with the pass between the rear pair of rolls
5 and 6 or between sentching rollers which
will be presently specified. |

The improved machine will also be prei-
erably equipped with scutching rollers 48
disposed in vertical alinement and mounted
on the shafts 35 and 36 carrving the cams
34. The scutching rollers in the pre=ent in-
stance are made up of a plurality of disks
49 having opposite converging Iaces 50 1o
provide reduced peripheral edges, the edges

3

I of the several disks or members 49 1ncluded

in the two scutching rollers having a loose or

- free intermeshing relation as shown by Ihg.

6, or the contiguous faces of the opposig
dicks or members are separated with mate-
rial advantage in the scutching operation.
The converged faces 50 ot each disk or mem-
ber 49 are formed with radial corrugations
51, and the said corrugated or scalloped
faces are within such close relation to each
other that they will effectively brealk and
clean the fiber passing therethrough from
the crushing rolls 5 and 6. The space be-

tween the faces of the disks or members 49

may be varied to accommodate the treatment
of different kinds of fiber. These scutching
rollers are rotated by the shatts carrying the

same through the positively acting gearing

or driving devices codperating with said
shafts and the said scutching rollers will be
operated either simultaneously at the same
rate of speed or in some instances gears hav-
ing a differential ratio may be used to ro-
tate the upper roller at a greater speed than
the lower roller. The use of the compressed
alr or gas feeding pipes or tubes 1n connec-
tion with the scutching rollers resulis in a
very effective operation on the fiber treated.
and the compressed air or gas escaping from
the pipes or tubes, say for example with a
pressure of mnot less than forty pounds,

causes a suction to be set up which will pre- -

vent wrapping of the fiber around the said
scutching rollers. | -

From the disclosure of the mechanism

herein it i1s obvious that the reciprocating
compressed alr or gas feeding plpes may be
used with the crushing rolls 5 and 6 without
the scutching rollers for treating certain
fiters with which the use of the scutching
rcllers would be a disadvantage or 1s un-
necessary. ' -
The operation of the machine will be read-
ily understood. The stalk or stalks to be
crushed to liberate or release the fiber 1s or
are fed into the crushing or breaking rolls

70
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5 and 6 from the left side of the machine,

the difference in diameter throughout the

|

length of the stalk or stalks being automat-

ically compensated for by the upper verti-
cally movable rolls 5 under the pressure 1n-
fluence of the bar or elament 12 controlled
by the piston 9 in the cylinder 8 and piston
rod 10. The upper rolls 5 will be nermally
held down by a pressure on the piston 1in
the cvlinder 8 sufficient to effect a thorough
breaking of the reduced portion of a stalk
without injury to the fiber or forcing the
latter into the herds, and as the stalk in-
creases 1n thickness or diameter the upper
rolls 5 regpend to such increase by moving
upwardly against the rezistance of the pres-
sure on the piston 9 1n the cylinder 8 and the

same crushing force is maintained propor-

115
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tionate to the increase of thickness of the |

diameter of the stalk and resistance of the
latter to breakage without pressing the fiber
1mito the herds and with the material advan-

tage of a uniformity of crushing pressure i

throughout the whole length of the stalk
treated 1rrespective of variation in diameter
or thickness of the stalk. As soon as the
stalk 1s clear of the crushing or breaking
rolls 5 and 6 the upper rolls 5 are forced
down into normal position and so main-
tamed until again elevated by engagement
with subsequent stalks having diametrical
ariations. From the rear pair of crush-
ing or breaking rolls 5 and 6, the liberated
fiber passes fully between the air pipes or
tubes 25 and 26 into the outlet inclosure or
cnute 28 and becomes thoroughly treated
with the compressed air or gas by the latter
bemng brought with full pressure over the
fiber and the confinement of the fiber in a
current of the compressed air or gas within
the said inclosure or chute. After this final
cleaning of the fiber by compressed air or
gas the operation will be completed under
orcdinary conditions and the fiber will be
prepared for use in weaving textiles. Tt is
obvious, however, that a number of the ma-
chines may be disposed in alinement and the
fiber passed through the successive ma.
chines for similar treatment if such opera-
tion is found necessary in preparing ceriain
classes of fiber.

Having thus fully described the invention,
what 1s claimed as new, is:

1. A machine of the class specified, com-
prising upper and lower pairs of crushine
or breaking rolls, the upper pair of roils
bemng vertically movable with relation to
the lower pair of rolls and a pressure ele-
ment with pneumatic pressure means inter-
mediately coCperating with the same, said
element having a plurality of extremities at
each end mdividually engaging the opposite
extremities of the upper pair of rolls and
having unrestricted movement with the rolls
and uniformly transmitting and applying
pressure to the extremities of the rolls from

the mtermediate pneumatic pressure means.

2. A machine of the class specified, upper

~and lower pairs of crushing or breakine

rolls, the upper pair of rolls being verti-
cally movable, a pressure element having ex-
tremities engaging the bearings of the up-
per pair of rolls, and a fluid pressure means
movably secured to and disposed above the
intermediate portion of said element and
upper pair of rolls and imparting a uni-
formity of pressure to the extremities of
the element from a single point of applica-
tion of the pressure means whereby the
bearings at the opposite ends of the upper
pair of rolls have an equal pressure applied
thereto. ' |

944,500

3. In a machine of the class specified, up-
per and lower pairs of crushing or breaking
rolls, the upper rolls being vertically mov-
able, a rocking pressure element having a
plurality of extremities engaging the oppo-

- site pairs of extremities of the upper pair of

crushing or breaking rolls and a single fluid
pressure controlled piston disposed over and
engaging and cocperating with the inter-
mediate portion of said element.

4. In a machine of the class specified, up-
per and lower pairs of crushing or breaking
rolls, the upper rolls being vertically mov-
able, operating mechanism for rotating the
rells, a pressure element disposed over and
having a plurality of extremities engaging
the opposite pairs of extremities of the up-
per pair of rolls, the opposite extremities
of the pressure element having self-rising
and talling movements, and a single fluid
pressure controlled piston disposed over and
to which the said element is movably at-
tached at an intermediate point.

5. In a machine of the class specified, up-
per and lower pairs of crushing or breaking
rolis, the upper rolls being vertically mov-

able, a pressure element disposed over the .

upper pair of rolls and having a plurality
of extremities at opposite sides of its center
engaging the extremities of the upper rolls,
and a fluid pressure means arranced over
the said element and having a piston with a
piston rod movably connected to and de-
pending therefrom and movably attached
to the mtermediate portion of the said pres-
sure element to impart to the extremities of
the latter and the upper rolls a constant uni-
form pressure irrespective of the diameter
or thickness of the material passing between
the rolis.

. In a machine of the class specified, up-
per and lower pairs of crushing rol's, the
upper rolls being vertically movable, a pres-
sure bar having terminal legs engaging the
opposite extremities of the said upper rolls,
and a timid pressure means comprising a cvl-
inder, a piston in the cylinder, and a piston
vod depending from the piston and connect-
edd to the center of the bar by a ball and
socket jomnt to permit the said bar to have
a rociing movement.

©. In a machine of the class specified, up-
per and lower crushing or breaking rolls,
the upper rolls being vertically movable,
pneumatic means for institutine a constant
and uniform pressure en the upper rolls, an
inclesure 1 which the material treated is
delivered from the said rolls, and air or eas
adelivering means 1n operative relation to the
rolls within the inclosure and throueh which
the fiber is passed after leaving the rolls.

8. In a machine of the class specified. up-
per and lower pairs of crushing or breaking
rolls, the upper rolls being vertically mov-
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able, pressure means engaging the upper | grooves of the heads and adjacent portions

pair of rolls and automatically movable air
or gas delivering devices adjacent to the
rolls and through which the fiber is passed
for final cleaning purposes.

9. In a machine of the class specified, up-

per and lower crushing rolls, and recipro-

cating air or gas delivering means in opera-
tive adjacency to the said rolls.

10. In a machine of the class specified,
crushing or breaking rolls, and alternately
reciprocating air or gas delivering devices
i operative adjacency to said rolls.

11. In a machine of the class specified,
crushing or breaking rolls, reciprocating air
or gas fteeding devices in operative adja-
cency to said rolls, and flexible supply con-
nections for said devices.

12. In a machine of the class specified,
crushing or breaking rolls, reciprocating
compressed alr or gas tubes arranged in op-
erative adjacency to the rolls and provided
with orifices arranged at an angle with re-
lation to each other, and means for sup-
plying the tubes with compressed air or gas.

13. In a machine of the class specified,
crushing or breaking rolls. reciprocating
compressed air or gas feeding tubes in op-
erative adjacency to said rolls, heads on the
ends of the tubes having projecting means,
and grooved cams rotatably mounted adja-
cent to the said heads, the grooves of the
cams being engaged by the projecting means
ot the heads.

14. In a machine of the class specified,
crushing or breaking rolls, reciprocating
compressed air or gas feeding means ar-
anged adjacent to the rolls and having an-

L

gularly disposed openings therein, and key

40

45

50

devices codperating with the said feeding
means to prevent turning of the same.

15. In a machine of the class specified,
crushing or breaking rolls, reciprocating
compressed air or gas feeding means ar-
ranged 1n operative adjacency to said rolls,
and an outlet mto which the compressed
air or gas 1s delivered and confined in a
current.

16. In a machine of the class specified,
crushing or breaking rolls, reciprocating
compressed air or gas feeding tubes ar-
ranged 1n operative adjacency to the rolls
and provided with grooved heads at one

i

end, a frame, and key devices engaging the |

of the frame. _
17. In a machine of the class specified,

. crushing or breaking rolls, scutching roll-

ers 1n operative adjacency to said rolls, and
compressed alr or gas delivering means
having automatic movement in operative re-
lation to the scutching rollers.

18. In a machine of the class specified,
crushing rolls, scutching rollers in operative
acjacency to the said rolls, and reciprocat-
g compressed air and gas feeding devices
disposed 1n operative relation to the scutch-
ing rollers. )

19. In a machine of the class specified,
crushing or breaking rolls, and scutching
rollers disposed in operative relation to the
rolls, both of the scutching rollers being ro-
tatable and made up of a plurality of disks
having corrugated faces. .

20. In a machine of the class specified,
crushing or breaking rolls, and scutching
rollers disposed in operative relation to the
rolls, both of the scutching rollers being

rotatable and made up of a plurality of

cdisks having corrugated faces, the periph-
eries of the disks of the two rollers having
loose intermeshing relation.

21. In a machine of the class specified,
crushing or breaking rolls, and scutching
rollers disposed adjacent to the rolls and

‘made up of a plurality of disks having con-

verging radially corrugated faces, the Te-
duced peripheries of the disks of the two
rollers projecting alternately into the spaces
between the same. |

22. In a machine of the class specified,
crushing or breaking rolls, scutching roll-
ers rotatably disposed in operative relation
to the said rolls, and compressed air or gas
teeding means arranged in operative rela-
tion to the scutching rollers and serving as
a final cleaning medium and also to insti-
tute a suction with respect to the scutching
rollers to prevent the fiber from winding
around the latter. - '

In testimony whereof I have hereunto set

my hand in presence of two subscribing

witnesses. | -
THOMAS G. SAXTON.

Witnesses:
Warrace Muir,
HucaEs BroNSTON.
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