~ No. 755,597, - PATENTED MAR. 22, 1904,

PROCESS OF BALING FIBROUS MATERIALS

APPLICATION FILED NOV, 2, 1808,
NO MODEL, | |

N
N




No. 755,597.

UNITED STATES

Patented March 22, 1904,

PATENT OFFICE.

GEORGE

A LOWRY. OF BOSTON, MASSACHUSETTS, ASSIGNOR TO

PLANTERS COMPRESS COMPANY, A CORPORATION OF MAINE.-

 PROCESS OF BALING FIBROUS MATERIAL.

SI;‘ECIFICATIOH f;}rming part of Letters Patent No. 755,597, dated March 22, 1904- ;
| | . Application filed Nuve;ﬁ‘nerz, 1898, Serial No. 895,286, (No model.)

To all whom it may CONCErTL:
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Be it known that I, GEORGE A. Lowry, a

~ citizen of the United States, residing at Bos-
" ton,in the county of Suffolk and State ot Massa-

chusetts, have invented a new and useful Proc-
ess of Baling Fibrous Material, of which the
following is a specification. - .
This invention relates to the process of bal-
ing fibrous material. | o
- The object of the invention 1s to,improve
the art of baling fibrous material, whereby the

fibrous material may be condensed to agreater

degree than has been possible heretofore with-
out injury to the fibers and into a-more con-
venient form. - S

The invention consists, substantially, in the

" mode of operation hereinafter set forth, and
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finally pointed out in the appended claims.

~ In the process of baling fibrous material—
such as eotton, wool, hair, and the like, and

particularly in the case of cotton—1t18 a mat-
ter of material consequence to secure a high
degree of compression of the material 1nto
bale form in order to economize space in the

transportation. At the same time 1t is equally
important to secure such compression without

injury to the fiber and in a manner that will
enable the bale to be readily opened when it
arrives at the mills. o I

It is the purpuse of the present invention
to provide a mode of operation wherein these
desirable objects are secured.

~ In accordance with the process or method
of baling forming the subject of this 1nven-

tion the loose or uncompressed material 1s

ted or supplied little by little and at each

moment in the operation a small quantity 1s
compressed to substantially the maximum
density required upon the mass of similar ma-
terial which has already been compressed In

like manner. Furthermore, in accordance
“with this process the material when once com-

pressed is’ retained 1n compressed condition,

being prevented from expanding again after

it has. once been subjected to compression.
As a result of this method there 1s at any
oiven tirne a mass or column of compressed ma-

F

“terial which is being substantially continu-
ously augumented by the compression of 1n- |

| to prevent reéxpansion,

‘crements of loose material against said column

3}
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of compressed- material previously formed.

‘This plan of compressing the material a little
atatime to substantially the maximum density

or degree of compression desired and prevent-
ing subsequent reéxpansion thereof has many

advantages over the common method of bal-
ing, in which a considerable mass of loose

35

material is subjected to pressure, and thereby

condensed to smaller volume, as in my method
s, much higher degree of density can be at-
tained and the compressed material remains
‘n better condition and will more readily ex-
pand or open up when 1t 1s desired to open
the bale so. as to supply.the material in 1ts
substantially loose or uncompressed condition
for manufacture. | |

In accordance with thé present method each

60

- erement of loose or uncompressed material =

when first acted upon is compressed once for .

all to the degree of density required and then
is prevented Irom expanding again, said
method being thereby sharply. distinguished

from other methods known or suggested 1n
which either a large massisto be compressed

at once or small amounts are supplied or
added to and compressed against apreku—sly-
compressed mass, but are not confined so as
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so that in the opera-

tion of compressing each new portion of loose

material portions ef the material that have

-., beelypl'eviously compressed and have subse-
" quently expanded have to he compressed over

agaln.:

In comp _
in accordance with the method forming
subject of this invention 1t is necessary

the
that

ressing the material into bale form-

30

the compressed material should be confined so

‘asto prevent 1t from expanding again after the

compression of each successive increment has

| been accomplished.

The practice of the method involves, there-
fore, a substantially continuous feed or sup-
ply of the loose uncompressed material, the

compression of the successive increments thus.

supplied against the column or mass of mate-
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“ial that has been previously supplied and -

‘compressed, and the confining o_f the material . -
after compression toretain1t In1ts compressed

-
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~ condition.  These results are attained by the
~performance of ‘certain acts upon the com-
- pressed and uncompressed material and by the
maintenance of certain conditions during the

- 5 performanceof said acts, as willnow be pointed |

. out. One step or act in the method of baling

forming the subject of this invention consists |

1n maintaining a relative movement between

~a column or mass of compressed material and
lies the end of the column of compressed ma-
~ terial formed of increments of loose material
~ previously laid and compressed and upon

~ which such increments are being compressed
15 at each moment in the regular operation of
~ practicing "the method. The surface of the

R under the abutment is not corpletely covered,
~ but has a portion exposed, preferably in the
20 form of a narrow strip or line transverse to

- the direction of travel of the compressed ma-

terial relative to the confining-surface, and
- another step or act in the method consists in
- - supplying ordepositing the loose material a lit-

25 tle at atime upon said exposed strip or line or,

- 1n other words, substantially continuously
. feeding the loose material upon the said ex-

~ posedsurface of the compressed material. The |

 portion of the surface of the compressed mate-

o éiQ'.-'ri@l‘ which is thus exposed, and consequently

~unconfined, is insufficient to admit of substan-.
~ tial expansion of the material at the part thus

~exposed. The loose material at each moment |

- thus deposited on and coming in contact with
- 35 the exposed surface of the compressed mate-
" rial is interlaced or frictionally engaged with

. ‘said exposed material, so that in the relative |

. movement between the compressed material
- and the confining-surface the said loose ma-
40 terial accompanies the compressed material

-and is thereby drawn between it and the con-

Mfining-surface and is thus compressed to sub-"
stantially the density of the column of previ-

- ously-compressed material. The loose mate-
45 rial is thus compressed upon the compressed
 materialsubstantially along the given line or

lines of exposure of the same, and as the said
- compressed material moves or changes its po-
- sition relative to the confining-surface a new

50 line of exposure is presented (. e., the line of
exposure travels along the surface of the com-
pressed mass)and the next increment of loose.
- material is acted upon and compressed along
~ this new line of exposure. .
55 The result of continued action asabove de-
~ scribed is that-the loose material isacted upon
‘and compressed at each momentalong a given
line and when compressed is confined, and
. ‘thereby prevented from again expanding, and
60 thus in the continued operation is formed into
- a thin compressed sheet or layer upon the end
ot the previously-compressed column, which
is thus made up of a series or pile of such su-
~ perimposed compressed layers. 0
- 65 By giving the mass of compressed material |

|

~ Io a confining surface or abutment which over- |
‘indefinitely in length, said column being of
‘the sectional shape at right angles to its length
‘that is desired for the bale, and the bale may

R compressed material which is thus confined |

a rotary movement about the longitudinal axis -

of the compressed column and having the ex-

posed line or lines substantially: or approxi-

mately radial to the axis of the movement

the column is made in cylindrical form and
of thin highly-compressed flat layers, which.

are laid spirally upon one another. . In the -

“continued practice or operation of this method -

the compressed column is continually built

upon or augmented at one end, and thus grows

75

be removed or separated therefrom when the

column has been produced to asufficient length

80
‘to provide for such separation of the baleand

EO..IG&VG,; as 18 Pi‘efeirable, '&:IJOI‘ti-OﬂZ as a basis.

of compressed material for the reception of-
further loose'material in '
ess for succeeding bales. o
A third act in the operation of forming the
bale in accordance with the method forming .

carrying on the proc- -

the subject of this invention consists in de-

taching a definite length from the compressed =
90

column and securing said detached length

againstexpansion. - Each detached cylindrical

‘mass of the desired length secured against =

expansion constitutes a bale: - In a columnor

‘bale formed in this manner the tendency of
-the compressed material to expand is mainly
in the direction of the length of the column, *
“and the opposite end of the column, as well as

the-end upon which' the loose material is be- L

ing compressed in the practice of the method,
as has been explained, must be supported and -

confined against expansion. |
The fibers of the material that is at each mo-
ment being compressed against the previ-

~ously-compressed mass do not become mate-

rially interlocked therewith, as they are prin-
cipally entangled with fibers immediately sur-
rounding and before and behind them. This

will be apparent upon’ reflecting that only a
tew of the fibers in the amorphous mass ad--
Jacent to the slot are actually in contact with
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or entangled by the moving surface of the top

of the column, but that such fibers are entan-
gled with others immediately surrounding

‘them, before, and behind-and that some of the

forward fibers with which they are entangled

the abutment, where being pressed between

by the movement of the column. It is thus

-seen that the later and as yet uncompressed

fibers enter through the slot, because they are
entangled with or hooked to fibers which were

mass, and while the fibers entering at any
given instant are engaged frictionally and to

I;Is

| are fibers which have. already entered under

“the abutment and the top of the column they:
| are engaged frictionally and éarried onward
120

~with them the instant before in the amorphous
125

some extent entangled with the adjacent fibers

on the top of the column which entered in the

last previous layer they are obviously not so

much entangled with- them as they are with-

130
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‘the fibers which im mediately surrounded them
in the amorphous mass and are drawn in with ;
them.  Hence the compressed layers which |

are formed by the SUCCeSSIVe additions of loose
material remain as distinet layersin the com-
pressed column, which is readily separated or

broken transversely at sny point between the

“adjacent layers.

10

20

25

Thisis an important feature
ot the invention, for the reason that thereby
sampling of the bale may be effected at any
point even though the material of the bale is
compressed to a greatdensity, Because of this
feature also the bale may be readily opened
up at the mifls. Anotherand very important
result flowing out of this method ot opera-
tion, in which succeeding fibers are engaged
and drawn forward by preceding fibers, 1s

that the general tendency is to draw the fibers
‘parallel with one another and lay them in this

condition upon the bale-head side by side and

close together, avoiding crossing of the fibers-

and formation of air-spaces,and thus enabling
the maximum amount of fibers to be packed
in the minimum space and enabling also an
application of a higher degree of compression

" than could be applied to any mass of cotton

20

35

40

45

50,

55

6o

65

“ings for securing the bale against the

Figure 1 is a broken view,

‘i which the cotton fibers had not this definite
structural arrangement. When the cotton
mass to be baled is an amorphous mass, the

application of pressure to the mass of fiber,.

the fibers being crossed in all directions, tends

to cause one fiber to cut another fiber which

it crosses, and consequently the limit of pres-
sure which can be applied to such an amor-
phous mass of cotton is that pressure which
will not cause the fibers to cut and damage
neighboring fibers. The parallelism of the
fibers, which is a result of the mode of opera-

tion which T have described above, enablesme-

to apply pressure to such an extent as will
fall short of flattening the fiber, while when

the fibers are in an amorphous mass, as men-

tioned above, the pressure cannot be applied
beyond the point at which erossed fibers would
tend to cut one another. |

" When the line of exposure of the column to
the incoming material terminates at a short

distance from the axis of the column, the bales

produced as above described have an open-
ing or hole longitudinally through the center

thereof. Thisisalso an important teature, for

the reason that the provision of such hole or
opening facilitates the ‘application of fasten-
tend-
ency to.endwise expansion and also gives ven-

tilation to the bale.

The process above described may be car- |

ried out in many different ways. In the ac-

“companying drawings I have disclosed an op-

erative form of apparatus capable of carrying

‘the invention into practice.

Referring to the accompanying drawings,

section, of anapparatus adapted for. use in

-

carrying the invention into practical opera-

point where 1t 1s being

confined thereunder.

in vertical central

tion. Fig. 2 is’a sectional detail view illus-
trating the step of compressing the material
into thin sheets or layers which are applied
spirally upon each other to form the column
from which the bales are taken. Fig. 31sa
bottom plan view indetail, showing a form of
cap-plate aaapted for use In confinifig the
compressed material and in forming the loose

‘material into thincompressed sheets or layers
“and building the compressed column endwise
therefrom. Fie. 4isa broken view in perspec-
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tive of a bale produced in accordance with -

the principles of the invention and lustrat-

ing the various steps of the process.
In the particular form of apparatusshown,

D designates a réceiving-chamber, which 1n

carrying on the process embraces a portion
of the compressed column adjacent to the
Dbuilt upon or aug-
mented; E, a cap-plate therefor which af-
fords a confining surface or abutment for pre-

‘venting expansion of the material after 1t 18

compressed, said cap-plate and chamber be-
ing mounted for relative rotation. The cham-
ber embraces the compressed material, and

thereby causes it to have substantially the

came movement as the chamber relative to
the cap. The cap-plate K 1s provided with
oné or more radial slots or openings F, which
afford exposed lines or strips'on the surface
at the end of the compressed column. The
under edge. G+ of the far lip H of each slot or
opening is beveled off, -thus forming a con-

S0
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tracting-throat between the under surface of

the cap and the top surface of the column

The material in a loose
form is fed or supplied in position for the
fiber to fall upon and be engaged by the ex-
nosed strip or strips of the surface of the con-

‘pressed mass of material previously operated

upon. The loose material 1s thus drawn un-

ment, being thus compressed, and by the con-
tinued operation successive lncrements of
loose material are compressed upon the con-
tinnously-traveling lines of exposure and are

- thereby formed into a thin compressed sheet

or layer. The dragging of the loose material
‘nto the contracting-throat formed by bev-
eling the under side G ot the lip H causes the
air to be expelled from the said loose material
and subjects the same to-a high degree of com-
pression.
the fibers of said loose material are drawn
parallel the air will be more effectively ex-

pelled from between them than when they lie

across one another forming innumerable air-
cells. In this condition the material drawn
‘nto the chamber is formed into a sheet or
Jayer, and by reason of the relative rotation

“of the cap and chamber (and column of com-

pressed material therein) said sheet is apphed
in a spiral layer to the end of the column com-

posed of the previously-introduced material,

[t will readily be seen that when
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der the edge of the lip H and in between the
previously -compressed mass and the abut-

110
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o By interposing suitable resistance to the prog-

- ress of the body of material through the
- . chamber the desired.degres of endwise com-
_pression, of the column. is secured. This re-
Sistance may be secured by contracting the

. Internal diameter of the chamber or other-

. ‘wise, as is evident.

By providing the cap

. with-a plurality of slots or:openings-F the

10

‘the body of the bale;

‘bale will be built up endwise of several thim

sheets or bats applied thereto in spiral layers,

as above described. = " -

~In Fig. 4 the several steps of’the process
- are illustrated, reference-sign B ‘designating
“A, the thin spiral com-

pressed layers, a portion of which for the

sake of clearness of illustration are shown sep-

arated from the main body-of the bale: K,

 the loose material, and C the longitudinal cen-

20

tral opening through the bale. o
_It1s to be understood that the. particular
form of apparatus-shown is merely illustra-
tive of an operative form of apparatus for |

- carrying the invention into practical effect;
' but the present invention does not relate to

25
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the particular construection of apparatus em-
ployed, as many other specifically different
~ arrangements may be equally well adapted
. forcarrying the _
- tion. ' It willalso be understood that while this
‘processis best carried out by confining the lay-
- ers and retaining the compression originally

proeess into practical opera-

imparted to them, as hereinbefore described,
the processisiieverthelessuseful in cases where.

. the usual compression: is:réleased and :after-
ward reapplied, for'the reason that when the

fibers have been arranged in parallek relation

compression t¢ a higher density can always
be more readily effected, whether the thick-.

ness to be compressed is merely a single layer
or whether the fibers be arranged in bulk, as

by an aggregation of uncompressed Iayers.

45

.

- The phrase 1
been employed in this specification and in
some claims, has reference to the fact that the.
layer or/increment is apon its entry as a layer

into the bale-forming press eompressed to the

density of the bale of which thereupon .it be-

" comes a part, in contradistinction to those

. methods of packing in which ultimate density

50
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1s only attained at a subsequent period..

The phrase ““highly compressed” refers to
that maximum degree of compression which | * ing fil ng
-above described, consisting in drawing the

1t 1s possible to give to fiber without break-
ing down its natural structure—for example,
to a compression just short of that ‘which
would flatten or square cotton fiber. -
I am aware of the patent to Mead, No.

- 5,235, dated August 14, 1847, and disclaimall
- therein sliown. In Mead the surface of the
bale is not under compression,so that the fibers

of thesurface layer are at liberty and free to

- - entangle the fibers in the amorphous mass of
-~ loose tiber in the feed-box, and the extent of

surface exposed varies as the bale grows,

one-half of the surface of the growing bale |

*ultimate density,” which has

| 755,-’597_ |

| iﬁ'_Méad.be'i‘ng'eXposedftot;he; ﬁmorphoﬁs mass
of cotton in the feed-box, with the result

that Mead will draw a proportionately thick

- the drawing from the amorphous mass is ac-
complished by the concatenating action of

.catenation from a mass of loose fibrous mate-
‘rial so that they are spproximately parailel

‘Mead bale.

‘practice. . . o
~ Having now set forth the object and nature -

fibers held in a compressed mass, so that com-
paratively few fibérs are free to operate by
concatenation, and- thefeed is comparatively
light or thin by reason of the fact that the width
ot the slot bears 'a proper proportion to the
length of the staple of the fiber, the slot be-
ing, preferably, not so wide as the staple is.
long; so that fibersare held at one end at least -
and are also held by friction and engagement

[-.or heavy feed, increasing in amount as the
bale grows in size. Bymy method. however,

75
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with adjacent fibers in the compressed mass.

Furthermore, in the method which T have de-
| scribed heretofore only a comparatively small

portion of the compressed massis exposed

through a slot or slots, which are fixed in their

~dimension, so that the layer is.of substantiall y
uniform thickness and does not vary, asin the N

This is an important feature in

35

of the invention and the manner of carrying
the same into practice, what'I claim as new

and useful and of my own invention, and de--
sire.to secure by Letters Patent.of the United-

States, IiS*"'-.-

which ‘consists in drawing the fibers by con-

| 1 The-,methodbf;'i)ﬁckiﬂg' fibrous material :

I00 .
‘eompressing . the

material with the fibers thus arranged into a -

‘thin sheet of iltimate depsity, winding that -

sheet while under compression into the shape -

‘of a helix about an axis approximately paral-

'105:_

lel to the direction of compression and finally .

‘confining a group of . such convolutions, by
| extraneous binding means, against expansion.

2. The method of packing fibrous material
which consists in generating by concatenation

1n g mass of loose fibrous material, a stream
~of fibers leading-out therefrom; and express-
1ng the air from thé stream by highly com-
pressing ‘the stream between opposed mem-
-{ bers and forming the compressed sheet in heli- |
cal convolutions about an axis. '

3. The method of packing fibrous fnétérial'

fibers by concatenation from an amorphous

| ass into approximate parallelism, and sub--
‘Jecting the layer so formed in this condition to

. .

11O

+*
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high compression and securing a multiplicity
| of such layers together against reéxpansion. -

4. The method of packing fibrous material =
above described consisting in drawing the

125

fibers -by concatenation from an amorphous-

mass into approximate parallelism and com--
-pressing the layer so formed. in this condition

to ultimate density and securing a multiplicity

of such layers togethér ‘against resxpansion.

130
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5. T he method of pechmﬁ' ﬁbrous meterlel '

“above described, consisting in drawing the

fibers by concatenation from an emorphous'
mass into approximate parallelism, and sub- |
Jecting the fibers when thus arranged to high

compression . and secur ing them tomethe1

~ against reéxpanslon.

1o

6 The method of packmc’r ﬁbreus material
above described, consisting in drawing the

. mass into approximate parallelism and com-
~ pressing the fibers when thus arranged to ul-

~ timate den51ty and securing them teﬂ'ether-
against reéxpansion.

20

4. The method of packing fibrous metemel
above - described consisting 1n drawing the

fibers by concatenation from an emerphous !
‘mass into approximate par allelism to form a |

layer, compressing that layer to ultimate den-

sity and ar ranging a multiplicity of layers so

formed together to form a bale.

8. The method of packing ﬁbroue material

“above described, consisting .in drawing the

" fibers by-eoneetenation from an amorphous
‘mass to form.a helical layer and arranging a
multiplicity of such layers together to form a

cylindrical end-built bale.

9. The method of ;packing fibrous material-
“above described, consisting in.drawing the

30

fibers by concatenation from an amorphous

~ mass Into epprommete parallelism to form a
~ helical layer, arranging a multiplicity of such

- layers together to form a cylindrical end-built

~ bale, subJeetmﬂ' the layers to pressure to give

35

4.0

densﬂ;y and securing them to gether against re-
expansion.

10. The method of peckmg ﬁbrous material
above described, consisting in drawing the

fibers by concatenation from an amor phous'
mass to form a layer; subjecting such layer so

formed to high compression and securing to-

‘gether a multlphcmy of such layers.

45

- 11. The method of peckmﬂ' fibrous material

~ above- described, consisting in drawing the
fibers by eencetenetmn from an amorphous
mass and subjecting the fibers sodrawn to high

~ compression and securing _the compressed

s0

- from an emorphous mass of loose material by
~ the concatenating action of fibers embedded in
- - a compressed mass, end compr eesuw' the fibers
's0 drawn.

55

fibers against reéxpansion.
19. The method of pa.ekmﬁ' fibrous ma,terlel
above described, consisting in drawing hibers

13. The method of paehmg hbroue materlel

‘above described, consisting in drawing fibers
in a layer of eubstantmll umtorm thlckness
from an amorphous mass ot loose material by

the eoncetenetmg ectmn of ﬁbers embedded in

e:ﬁuempressed mass, and eempresemg the ﬁbers

80 drawn.

14. The method ot ackmcr fibrous meterlel

60

above described, conelstmo' in drawing fibets

‘in a helical leyel of substar. tially - uniform
i thickness from an amorphous mass of loose

material by the concatenating action of fibeérs

15. The method of peekm,ﬂ_; ﬁbroue material
above described, consisting in drawing fibers
in a helical layer of substantially uniform

thickness from an amorphous mass of loose

"embedded in a compressed mees,and compress-

ing the fibers so drdawn. .
fibers by concatenation trem an amorphous |

material by the concatenating action of fibers- -

embedded ina compressed mass and compress-

ing said layer against the compressed mass.
16. The method of packing fibrous material

75

above described, consisting i drawing fibers '

from an a,morphous mass of loose material

into approximate parallelism by the concate-

nating action of fibers embedded in a com-

3o’

pressed mass, and cemp1 essing the ﬁbers SO

drawn.

17. The method of peckmc-' fibrous material -

above described, consisting in drawing fibers

in a layer of eubstentlelly uniform thickness

from an amorphous mass of loose material

into approximate parallelism by the’concate- |

nating action of fibers embedded in a com-

pressed mass, and eompressmg the fibers so”
“drawn. |

18. The method of paekmg fibrous meterml
above described, consisting of drawing fibers

90

in a helical leyer of substentlelly umtorm[.

thickness from an amorphous mass of loose
material into approximate parallelism by the

95

concatenating action of ﬁbere embedded In a

compressed mass and arranging a multiplicity.

of such layers together to Torm a cylindrical

end-built bale- end seeurmo' them tegether

agalnst reéxpansion.
19. The method of peekmg fibrous *neterlal

ebove described, consisting in drawing fibers
‘in a. helical lever of substentlelly uniform

LIO0O

thickness from an amorphous mass of loose - .

material into appr oximate parallelism by the

against the compressed mass, and arranging

2, multlphelty of such layers tecrether to form.
a cylindrical end-built bale, a,nd securing them_

agemet reéxpansion.
"Tr witness whereof I have hereunto set my

105
‘concatenating action of fibers embedded - -
3 compr essed mass, compressing said level |

110

hend this 22d day of October, 1898,1n the pres-

ence of the subsecribing witnesses.

GEORGE A. LdWRY
Wltnesses:

- TF. A. BURKE, -
CHas. T. TAMSBERG,
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