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BALING-PRESS FOR COTTON, &c.

SPECIFICATION forming part of Letters Patent No. 510,388, dated December 5, 1893,
"Avplication filed April 22,1890, Renewed May 5, 1893, Serial No.478,144. (No model)

To all whom it may concermn:

Be it known that I, JOEN W. GRAVES, a citi-
zen of the United States, residing at Little
Roek,inthe countyof Pulaskiand Stateof Ar-
kansas, haveinvented certain new and useful
Improvements in Baling-Presses for Cotton,
&e.;andIdoherebydeclare the following tobe
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
theart to which it appertains to make and use
the same. . ,

My invention relates, generally, to baling-
presses for cotion and other fibrous materials
and, particularly, to certain improvements in
that class thereof in which the-fibersare com-
pressed into eylindrical bales.

In using the presses hitherto usually em-
ployed for baling eotton, it has been custom-
ary to feed the same into the presses in large
quantities and bulk, the result being that the
fibers, as they are only subjected to superfi-
cial compression, constantly exert their resili-
ency or elasticity in opposition thereto and
expand to a considerable extent; hence the
necessity for using a number of strong iron
bands for securing such bales in their even
loosely-pressed condition. Plantation bales,
whether made by plantation presses or the
many times more powerful compresses, mainly
expand in only one direction, viz, that in
which the pressure is applied and compres-
sion effected; in other words, such bales only
expand in slight degree in length or breadth,
but greatly in depth or thickness. Modern
compresses apply enormous pressures to bales
previously prepared by ordinary presses, but
no way has yet been discovered for savingor
retaining the densify thus imparted thereto.
In contradistinction to fhese presses for bal-
ing cotton, my invention acecomplishes it by
feeding the fiber in the form of a bat or thin
sheet into the press, winding it aronnd and
around upon itself, or layer upon layer, and
simultaneously subjecting the same to frie-
tion and pressure as it is formed into a bale.
The fibers will be thus closely pressed to-
gether, both from the under and upper side
of said bat orsheet,and thus acquire strength

. or coherence exactly in proportion to the friec-

. 5°

tion and pressure applied thereto.

My invention consists, first, in improved
mechanism for baling cotton and other fibrous
materials, which consists in feeding and si-
multaneously subjecting the same, in the
form of a bat or sheet, to friction and press-
ure during the balingoperation, by means of
a belt, within the loop or bight of which the
bale is formed by continuous aceretion and
rotation of the fiber,and by effecting its com-
pression in detail, or layer upon layer, as it
is fed to the bale, which is preferably effect-
ed, when baling cotton, by delivering the
sheet or bat. into-the press from the con-
denser of a gin in an unbroken condition;
second, in mechanism for causing the bat or

sheet of fiber, as it is fed into the press, to

be subjected to constant friction and eom-
pression, which never being released until

“the bale is finished, results in the greatest

attainable density of the material and in
the layers throughout the bale constituting
retaining bands for those wound interiorly
thereof, which are held or bound by the lay-
ers outside; third, in mechanism which is
adapted for applying the covering or bands,
when such are used, to the completed bale,
without permitting the same to expand;
fourth, in devices for permitting the loop or
bight of the belt to automatically accommo-
date itself to the increasing size of the bale;
fifth, in automatic tensioning devices, where-
by the pull or pressure upon the belt is in-
creased approximately in the ratio of increase
of the diameter of the bale; sixth, in auto-
matic devices for sustaining the increasing
size and weightof the bale,in the same plane,
while permitting it to-move freely within the
bight of the belt, and, seventh, in the special

‘mechanisms employed for carrying out the

objects or purposesof thisinvention, as here-
inafter fully disclosed in the description,
drawings and claims, _

The objects of myinvention ave, first, to so
press the bat, as it is delivered from the eot-
ton-gin condenser or elsewhere, that its fibers
will not be broken or subjected to any dete-
riorating influence, and, also, to avoid the
danger that is inseparable from che use of a
lint room; second, toeffect such condensation
of the fiber,in the first instance,as will place
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it in proper condition for ocean and other
shipment, and thus obviate the present enor-
mous expense of hauling it to storage ware-
houses and. compresses and, also, of recom-
pressing plantation ‘bales; third, to effect the
compression or baling of the fiber by winding
the bat smoothly, or without tangling or twist-
ingitsfiberaround asmall,removablespindle,
s0 that the pressure upon the fiber will consti-
tute the main retaining element or holding
means for the completed bale, and so that any
light wrapping or covering which will arrest
the expansion of the outer layer of the bat, will
also prevent all expansion of the rest of said
bale, and, also, the fiber will be left in such
condition that when said covering has been
removed, the rotation of said bale can be re-
versed and the bat unwound in a continuous
or unbroken sheet, but in a more compressed
condition than when it was originally deliv-
ered from the condenser; fourth, to so press
and wind the bat that its edges, at the ends
of the bale, will be open fo inspection and
sampling throughout its length, without mu-
tilating the bale or disturbing its covering or
binding, and, fifth, to provide a machine or
press at a moderate cost, which shall be sim-
ple in construction and certain or reliable in
operation. These objects are accomplished
by the mechanism illustrated in the accom-
panying drawings forming part of thisspeci-
fication, in which the same reference numer-
als indicate the same or equivalent parts, and
in which—

Figure 1 represents a vertical, transverse
section of the preferred comstruction of my
baling press, showing, also, an endless con-
veying or feeding apron and a portion of a
condenser, in connection with said press;
Fig. 2, a broken end or side elevation of the
press, showing one way of driving the com-
pression belt; Fig. 3, a broken, front eleva-
tion of the lower part of the press-frame,
showing the sliding or adjustable devices for
lowering and raising the lower roller; Fig. 4,
a horizontal section on the line o « of Fig. 1,
showing gearing for imparting differential
speed to the spindle upon which the bale is
formed; Fig. 5, a front elevation, of a modi-
fied eonstruction of my baling-press, and Fig.
6, an end view of the same.

In Fig. 1 of the drawings the numeral 1 in-
dicates the endless, retaining and ecompres-
sion belt, which passes over the roller 2,
around the bale 3, around the roiler 4, over
the suspension roller 5 and the guide roller 6,
around or under the heavy tension-roller 7,
and thence upward to the starting point.
This arrangement of the endless belt forms
the loop or bight which receives the fibrous
material as it passes between the rollers 2 and
4 and is undergoing the method of baling.
The rollers 4,5 and 6 rotate in ordinary, fixed
journal-boxes, not shown, while the roller 2
is journaled at the upper end of the sliding
frame 8, which is raised and lowered by the
serew-and-bevel-wheel gearing 9, as shown in

+ing the frietion upon said bale.
i of the bale will, at this stage of the baling
; method, be proportional tothe weight of said

510,388

Figs. 1 and 8. The heavy tension-roller 7 is
supported by the belt 1, except when at its
extreme lower position, when its journals rest
in the bottoms of the guide grooves 10; also,
this idler is raised and lowered by the belt 1,
being guided by its journals in said grooves.
If desired, however, sliding journal boxes may
be employed for the journals of this roller.
The endless belt 1is driven by frictional con-
tact with the rollers 4 and 5, on the ends of
which, as shown in Fig. 2, are secured the
gear-wheels 4 and 5, which mesh with the
smaller gear-wheel 5’/, so that they may be
revolved in the same dirvection. Power for
driving these gear-wheels and rollers may be
transmitted from the condenser or other suit-
able source.

In Fig. 1 of the drawings only so much of
the condenser 11 is represented as is neces-
sary to show its econnection with the baling-
press by the conveying apron 12, which re-
ceives the bat 13 from said condenser and
conveys it to said press. This apron passes
over and is rotated by the rollers 14 and 15,
which are to be driven at the same speed.
Assuming the parts in this igure to be in the
position shown, except the bale 3, the.gin and
condenser in operation and the rollers 14 and
15 driven by belts from said condenser, and
at the same peripheral speed, the operation
will be as follows:-—The bat 13 is first started
throughthe opening between the rollers 2 and
4 and then turned or wound over and over
upon itself, in layers,and around a small an-
gular spindle, 16, until it assumes the form
of a small roll, whieh, at first, is as light and
fleecy as the bat of which it is formed, but
which gradually becomes denser, as material

'is added and the friction increased, until it
distends the loop or bight of the belt 1 into

circular form and gradually lifts the heavy
tension-roller 7, which, being continued, re-
sults in the formation of the desired size of
bale within said loop or bight of the belt.

'The loop or bight of this belt, however, is
s very little distended or expanded until the

size and density of the bale therein become
sufficient toovercome theresistance or weight

- of the roller 7, but, under the continuous ac-
- cretion of fiber constituting the bat, the bale
. first merely increases in density, with only

little increase in volume, and then it slowly

i begins to distend said loop or bight, which

will result in raising said roller and increas-
The density

roller and the extent of the frictional surface

iof the belt against the bale; hence, to con-
.tinue to compress the cotton the tension or
i frictional contact of said belt with the bale
.should be increased exactly in proportion to

the inerease in circumference of said bale,

‘which may be accomplished, for instance, by

applying additional weight, at intervals, to
the journals of the tension roller. After the
bale has reached the desired size, the bat or
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sheet of fiberis cut off and a wrap or cover,
of any desired character, placed upon the
roller 2 and carried one or more times, pref-
erably twice, around the bale and secured,
thusholding the same against unwinding and

expansion; then, by discontinuing the rota-

tion of the belt 1 and by lowering said roller
2 sufficiently, by the frame 8 and gearing 9,
the removal of -the bale 3 from the bight of
said belt is permitted, thus leaving the press
in proper condition for repeating this method
of baling.

In order to support the bale in horizontal
positionr while it is being formed, sustain the
weight thereof, and, at the same time, pro-
vide for its gradual increase in diameter with-

"in the loop or bight of the belt 1, I provide
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the removable shaft or spindle 16 and mount
the same in movable journal-boxes, 17, which
slide upon the guides or ways 18, as shown in
end and plan views, respectively, in Figs. 1,2
The removable part of this spindleis
formed with angular ends, 19, which fit ifito
correspondingly-shaped recesses in its adja-
cent parts, which, on being disconnected, per-
mit of the removal of said spindle and the
bale wound thereon; also, for the same pur-
pose; said spindle may extend through the
bale and rest at its ends in journal-boxes hav-
ing removable tops, or it may consist of one
or two short, angular, removable journals pro-
jecting into and driving an angularly-hol-
lowed spindle or shaft within the bale, it be-
ing only necessary to provide some suitable
means for the ready rermoval of said spindle
after the completion of the bale.. As the roll-
ers 14 and 15 operate the conveying or feed-
ing apron at a uniform rate of speed and, con-
sequently, deliver the sheet or bat 13 in uni-
form quantity into the loop or bight of -the
belt 1, it follows, as the diameter of the bale

3 gradually increases from the start, or aseach’

layer of fiber is added thereto, that provision
must be made for gradually lessening the rate
of rotation of said bale as it increases in diam-
eter, so as to prevent the rupture of said bat
and consequent diseontinuation of its deliv-
ery to the press. This may be accomplished
by the differential or variable-speed gear
illastrated in Fig. 4 of the drawings, in which
the shaft 16 is provided with a large metallic
disk, 20, which is gripped between the two
smaller friction-wheels 21, which are secured
to theinner ends of the horizontally-arranged
shafts 22 and driven in reverse or opposite
directions over the faces of said disk by suit-
able gearing, 23, connected to the outer ends
of said shafts. Intermediate of these shafts
is arranged a bifurcated spring, 24, which is
suitably secured at its outer end and projects
inwardly to a point near said friction-wheels,
where its arms or branches, 25, are pivoted to
collars, 26, surrounding said shafts. Nearthe
outer end of this spring, between its arms or
branches,is arranged a hand-wheel, 27, which

is provided with laterally-projecting screws

passing through screw-threaded holes formed

.in said branches for the purpose of regulating

the frictional resistance or gripping .contact
between said friction-wheels 21 and the large
disk 20. As the baleinereases in diameter or
extent of surface, it moves inward or away
from the feed-opening leading into the bight
of the belt and carries with it the movable
shaft 16,its journal-boxes 17 and said bight of
the belt, and also causes the large disk 20 to
moveinward and present a gradually-increas-
ing eontact surface to the frietion-wheels 21,
the result being that a uniform peripheral
speed is imparted to said bale, an uninter-
rupted feed of the bat seeured, and a bale pro-
ducedin which the leverage against the inner
layers of the bat eonstantly increases, this be-
ing due to the fact that each outer layer is
more tightly wound by the constant contrac-
tion of the next inner layer, which.is drawn
inward or toward the center of said bale or
the spindle, and by the constant friction and
pressure applied to its outer surface by the
belt. Thisactioncanbe clearly demonstrated
bycomparison witha maporsheetof paperfirst

"loosely rolled into a hollow ¢ylinder and then

rolled from itscenterintosmaller and smaller
compasgs, until it becomes perfectly solid.
Any yieldirg of one of the inner layers of the
bale, by elongation or being wound too tightly
around the center of the bale or the spindle,
extends through each layer to the outer one,
and so continunes until the bale is finished,
when it is wrapped, covered or bound and re-
moved from the press, as above explained.
The same operation of baling cotton and
other loose fibrous materials as that above
described is also incident to the modified con-
struction of baling-press illustrated in Figs.
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5 and 6 of thedrawings,in which the belt 1is .

held against rotation and the bale formed by

the bat or sheet of fiber being wound in lay-
‘ers around the spindle 16, which will also be
capable of -removal from the press with the

‘bale; when the latter is finished, but which is
not mounted in movable journal-boxes. The
belt 1 is secured at one end to the bar or rod
28, passes thence beneath the spindle 16 and
thence over the guide-roller 29, its lower or
free end being provided with the weight or
heavybar30. Thisarrangementof said belt,
as shown in Fig. 6, forms a loop or bight be-

‘neath said spindle and receives the thin sheet

or bat of fiber, which is first delivered upon

II0

115
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the inelined surfaceof said belt, passed down -

the same, secured to said spindle, and then
turned or wound in eircular form around the
same, layer upon layer, each layer being si-
multaneously subjected to frictional contact
within the bight of said belt and to pressure
from the weight upon the free end thereof,
which is continued until the desired size of
bale has been reached or completed.

In case of a uniform feed or delivery of the
sheet or bat of fiber into this form of press,
as ispreferable, it becomes necessary, as with

125

13¢

the press shown in Figs. 1 and 4, to supply
this press with variable-speed gearing for
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regulating the revolutions of the winding
spindle as the bale gradually increases-in di-
ameter. This may be accomplished by pro-
viding the shaft 16 with a relatively large
i gear-wheel, 31, which meshes with a smaller
rreat-wheel 32, attached to one end of the
shaft 33, the other end of said shaft being
prowded with the bevel-gear wheel 34. Thls
wheel has variable speed imparted thereto by
10 the bevel-gear wheel 35, the power-pulley 36,
the intermediate, reversely-arranged, conical
pulleys 37, the endless-belt 38, connecting the
same, and the pivoted lever 39, which is pro-
vided at its outer end with the fork 40 for
15 shifting the belt npon said conieal pulleys.
The inner end of this pivoted lever is pro-
vided with the friction disk 41, which, nor-
mally, or when the press is empty and in con-
dition for starting, rests against the outer
2o surface of the belt 1 at a point just beneath
the spindle 16, As the sheet or bat of fiber
is delivered upon said belt and turned or
wound arvound said spindle, layer upon layer,
and as the diameterof the bale being formed
25 gradually increases from the start, the loop
or bight of the belt becomes enlarged, presses
downward the friction-disk 41 on the inner
end of the pivoted lever 89 and raises the
outer forked end thereof, which shifts or
30 raises the endless belt 38 over the peripheries
of the conieal pulleys 37.

The operation of this construetion of bal-
ing-press in baling cotton and other fibrous
madterials is the same as that incident to the

35 press illustrated in Figs. 1 and 4, which is
that a uniform peripheral speed is imparted
to the bale from the commencement of its
formation, an. unbroken. or continuous feed
of the sheet or bat of fiber is seeured, and a

40 bale is formed in which.each layer, commenc-

ing with the center one, is simultaneously |

subjected to compression upon both sides and
to the frietion of the belt upon its outer side;
also, each outer layer is more tightly wound
45 and compressed by the constant contraction
of the next inner layer, which is drawn in-
ward toward the center of the baleorspindle
and. subjected to the further friction and
pressure transmitted through said outer layer.
so After the bale has been completed, it is
wrapped, covered or bound and removed from
the press in the same manner as above ex-
plained.
Having thusfully described my bahnw press
55 for cotton and other fibrous mdtemalw, its ad-
vantages, and the construetion, arrangement,
or combination of its several parts, what I
claim. as new is—
1. In a baling-press for cotton and other
6o loose fibrous materials, the.combination, with
feeding mechanism and a belt arranged to
form an expansible: loop or bight, of means
for subjecting said materials to simunltaneons
frietion and pressure within said loop- or
65 bight, substantially as deseribed.
5. Ina baling press for cotton and other
loose fibrous materlals, the eombination, with

feeding mechanism and a belt having an ex-
pansible loop or bight, of means for rotating
and winding said materials within said loop
or bight, substantially as deseribed.

3. In a baling-press for cotton and other
loose fibrous materials, the combination, with
feeding mechanism and a belt arranged to
form an expansible loop or bight, of means
for winding said material from the center of
the bale, layer upon layer, and for simulta-
neously subjecting the same to friction and
pressure, substantially as described.

4. In a baling-press for cotton and other
loose fibrous materials, the combinatidn, with
feeding mechanism and a belt arranged to

70
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form an expansible loop or bight, of means

for subjecting said materials to simultaneous
friction. and.pressure within said loop or
bight, said means counsisting of a weight at-
tached to said belt, and a revolving spindle
arranged within said loop or bight, substan-
tially as described.

5. In a baling-press for cotton and other
loose fibrous materials, the combination, with
feeding mechanism and a velt arranged to
form an expansible loop or bight, of a wewht
connecting with said belt, a spmdle arr anued
within said loop or bight and means for im-
parting variable soeed to said spindle, sub-
stantially as deseribed.

6. In a baling-press for cotton and other

loose fibrous materials, the combination, with
' feeding meechanism, an endless, traveling belt
~arranged to form an expansible loop orbight,
- rollers for supporting and guiding said belt,
' and the heavy tension-roller arranged within
:said belt, of means for imparting motion to
-said belt and, also, for forming a bale within
-the loop or bight of said belt, substantially

as deseribed.

7. In a baling-press for cotton and other
loose fibrous materials, the combination, with
feeding mechanism, an endless, traveling belt
m'mnoed to form an expansible loop: or blght
rollers for su pporting and guiding said belt,

-and the heavy tensmn—xoller arra n(red w1thm

said belt, of means for 1mpam:mo" motion to
said belt and, also, for forming a bale within

. the loopor bi(rht of said belt, sald means con-
'gisting, respectwely, of the trea,r-wheels 4’5
~and 5" and the revolving spindle 16, substan-
tially as deseribed.

8. In a baling-press for cotton and other

“loose fibrous materials, the combination, with

feeding mechanism, an endless, travelm" belt

armn"ed to form an expansible loop-or bln'ht o

1olle1's for supporting and guiding said belt
and: the heavy tension- 1'011er arran"ed wmhln

;said belt, of means for imparting motion to
'said belt and, also, for forming a bale within
‘the loop or blo'ht of said belt, sald means con-
isisting, respectlvely, of the trem-wheels 4’ 5

and 5 and the revoluble and. slidable spmdle
16, substantially as deseribed.

9 In a baling-press. for cotton. and other
loose fibrous materials, the combination, with

feeding mechanism, an endless, travelmv belt
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arranged to form an expansible loop or bight,
rollers for supporting and guiding said belt,
and the heavy tension-roller arranged within
said belt, of means for forming a bale within
said loop or bight and means for permitting
of theremoval of said bale therefrom, substan-
tially as desecribed,

10. In a baling-press for cotton and other
loose fibrous materials, the combination, with
feeding mechanism, an endless, traveling belt
arranged to form an expansible loop or bight,
rollers for supporting and guiding said belt,
and the heavy tension-roller arranged within
said belt, of means for forming a bale within
said loop or bight and means for permitting
of the removal of said bale therefrom, said
means consisting, respectively, of the revolu-
bleand removable spindle 16,and of the ver-
tically-sliding frame 8 having the roller 2 at
its upperend, and the serew-and-bevel-wheel-
gearing 9, substantially as deseribed.

11. In a baling-press for cotton and other
fibrous materials, the combination, with feed-
ing mechanism, an endless, weighted belt;ar-
ranged to form an expansible loop or bight,
of aspindlearranged within said loop or bight
and means for imparting variable speed to
said ‘spindle, said means consisting of the
movable journal-boxes 17, the disk 20, the
friction wheels 21 and devices for revolving
the latter, substantially as deseribed.

12, In a baling-press for cotton and other
fibrous materials, the combination, with feed-
ing mechanism, an endless, weighted travel-
ing belt,arranged to form an expansible loop
or bight, of a spindle arranged within said
loop or bight and means for imparting vari-
able speed tosaid spindle, said means consist-
ing of the movable journal-boxes 17,the disk
20, the friction wheels 21, the shafts 22, the
gearing 23, the adjustable bifurcated-spring
24,and means for connecting the same to said
shafts, substantially as described.

13. A baling-press for cotton and other
fibrous materials, provided with a weighted
traveling belt arranged to form an expansi-
ble loop or bight and for subjecting said ma-
terials to simultaneons friction and pressure,
in combination with means for feeding a thin
sheet or bat of said materials into the loop or
bight of said belt, substantially as described.

14. A baling - press for cotton and other
fibrous materials, provided with a weighted
traveling belt arranged to form an expansi-
ble loop or bight and for subjecting said ma-
terials to simultaneous friction and pressure,

in combination with an endless, conveying or !

feeding apron for feeding a thin sheet or bat
of said materialsinto the loop or bight of said
belt, substantially as described..

15. A baling - press for cotton and other

6o

fibrous materials, provided with a weighted .

belt arranged to form an expansible loop or
bight and for subjecting said materials to si-
multaneous frietion and pressure, in combi-
nation with the removable shaft or spindle
16, the rollers 14 and 15, and the endless con-
veying-apron 12, substantially as described.

16. In a baling-press for cotton and other
loose fibrous materials, the combination, with
the endless traveling belt 1 formed with the
loop or bight, the rollers 2 and 4, the suspen-
sion roller 5, the guide-roller 6, the “tension-
roller 7, the endless conveying or feeding
apron 12 and the rollers 14 and 15, substan-
tially as described.

17. In a baling-press for cotton and other
loose fibrous materials, the combination, with
the endless belt 1 formed with the loop or
bight, the shaft or spindle 16 arranged within
said loop or bight, the rollers 2 and 4, thesus-
pension roller 5, the guide roller 6, the ten-
sion roller 7, the endless conveying or feed-
ing apron 12 and the rollers 14 and 15, sub-
stantially as deseribed. o

18. In a baling-press for cotton and other
loose fibrous materials, the combination, with
the endless belt 1 formed with the loop or
bight, the shaft or spindle 16 arranged within

‘said loop or bight, the vertically-movable

roller 2, the roller 4 above and in close prox-
imity thereto, the suspension roller 5, the
guide-roller 6, the tension-roller 7, the endless,
conveying or feeding apron 12 and the rollers
14 and 15, substantially as deseribed.

19. In a baling-press for cotton and other
loose fibrous materials, the combination, with
the endless belt 1 formed with the loop or
bight, the shaft or spindle 16 arranged within
said loop or bight, the horizontally-movable
journal-boxes 17, within which said shaft or
spindle is mounted, the vertically-movable
roller 2, the roller 4 above and in close prox-
imity thereto, the suspension roller 3, the
guide-roller 6, the tension-roller 7, the endless,
conveying or feeding apron 12 and the rollers
14 and 15, substantially as described. ’

In testimony whereof I affix mysignaturein
presence of two witnesses.

JOHN W. GRAVES.

Witnesses:
JAMES M. POLLARD,
Tom R. STUART.

65

70

75

8o

9o

95

1Cco



