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This invention relates to the balling of long 
industrial fibers and more specifically to a meths 
od of balliag long industrial fibers in which a maSS 
of fiberS is arranged in a horizontal layer With 
the fibers running lengthwise of a balling box, the 
feet of the fibers being at one end and the fibers 
being folded backWard upon themselves at the 
other end of the box, the fibers being So displaced 
that, in the fold they Slaat, obliquely, Succeeding 
layers beiag pressed into Said box. Oa top of Said 
first layer to form a bale, each of Said layers at 
One end having a fold in which the fibers saint 
obliquely and the folds of Successive layers being 
placed at Opposite ends of Said bailing box. The 
invention also includes the bale produced by the 
above described process, said bale comprising 
a plurality of Superimposed layers of fibers have 
ing their feet at one end of the bale and being 
folded obliquely back Lupon therselves at the 
opposite end of the bale, the folds and the feet of 
the fiberS in Suecessive layers being reversed with 
respect to adjacent layers, all as more fully and 
hereinafter Set forth and disclosed. 
An object of this invention is to form baies 

of long industrial fibers with the fibers folded in 
Such a manner that the tendency of the fibers 
to break in the fold is eliminated. 
A further object of the invention is to bale 

industrial fibers in Such a nanner that a greater 
weight of fibers can be compacted within the 
Same cubic dimensions than in previous bailing 
processes. 

In the production of bales from long industrial 
fibers it is highly important that these bales be 
made Very compact as the freight cost is deter. 
mined by their cubic measure rather than by 
their weight. Prior to my invention it was difi 
eult to form a compact bale because no method 
was known of folding the thin ends of the fibers 
So that they Would not crack at the folds. AC 
Cording to prior methods of bailing the ends were 
folded with the fiber running vertically in the 
fold. A fold of this type will crack under the 
pressure required to compact the bale, so that 
it has always been necessary to ship the fiber's 
in bales SO large that the freight charge was an 
appreciable part of the cost price, 

I have discovered how the above and other 
objects can be accomplished and the difficulties 

10 

15 

20 

25 

39 

35 

49 

45 

overcome by a simple modification of the usual 

2 
procedure used in the baling of industrial fibers. 
According to the method of my invention the fis 
bers in the folds are displaced in Such a m 
that in the folds they slant obliquely so th 
thin ends lie paralled with the main bodies of th 
fibers but are displaced in the horizontal direct 
tion whereas in the prior method the thin ends 
lay directly beneath the main bodies of the fi 
bers. The required displacement, can be accom 
plished in various ways either by hand oy by 
clamping the fibers between two gods and dis 
placing them in the described manner before 
preSSirag them in the bailing 9 pressing box. In 
performing this latter method a baling box of 
greater width than that of the layers is used 
to allow for the displacement of the folded ends. 
My invention can be explained in greater de 

tail by reference to the agcompanying drawings 
which show more or less diagrammatically how 
the fibers are arranged during may balling opera 
tion as compared with former processes. Two 
embodiments of bales that are formed by the 
process of nay invention are also illustrated. 

Fig. 1 is an end view of the trestle used in 
my invention, 

Fig. 2 is an elevation of the testie, 
Fig. 3 is a plan view of the trestle, 
Fig. 4 is an elevation of the clamping bar, 
Fig. 5 is an elevation of the clamping rod, 
Fig. 6 is an elevation of the filling frame, 
Fig. 7 is an end view of the filling frame, 
Fig. 8 is a plan view of the filling frame. 
fig. 9 is a perspective view of an assembly in 

cluding two trestles, a balling box and a bailing 
frame used in my process, 

Fig. 10 is a perspective view of the trestle show 
ing a layer of fibers lying across its top in posi 
tion for transfer to the filling frame, - . . 

Fig. 11 is a perspective view of the layer of 
fibers, before displacement thereof, held by the 
gripping bars as removed from the trestle, 

Fig. 12 is a similar view of the fibers after dis 
placement and ready to be transferred to the fills 
ing frame, 

Fig. 13 is a perspectiye view of gne end of the 
filling frame showing the fibers being drawn oyer 
the end of the frame, . 

Fig. 14 is a plan view of the fibers held by the 
gripping bars as in Fig. 11 before displaceaea, 

  



3 
Fig. 15 is a similar view after the fibers have 

been displaced, 
Fig. 16 is a plan view of the body portion of 

a layer of fibers formed in the balling process 
with the feet at one end and folded at the other 
end, as in the process of the prior art, 

Fig. 17 is a side view of the layer of fibers of 
the prior art shown in Fig. 16, 

Fig. 18 is an end view of the folded end of 
the layer of fibers of the prior art shown in FigS. 
16 and 17 after pressing, 

Fig. 19 is a similar view showing how the fi 
bers of the prior art frequently become distorted 
in the fold on pressing, 

Fig. 20 shows a fiber strand previously folded 
with the vertical fold of the prior art showing 
the undesirable cracking which results when 
the fibers are unfolded, - - - - - 

Fig. 21 is a plan view of a layer of fibers hav 
ing the oblique fold of the present invention at 
One end, 

Fig. 22 is a side view of the layer of fibers of Fig. 
21 Showing the manner in which the fibers are 
folded in the layer according to the method of 
my invention, 

Fig. 23 is an end view of the folded end of the 
layer of fibers shown in Fig. 21, after pressing, 

Fig. 24 shows the type of fiber used in this 
invention, 

Fig. 25 is a partial elevation showing one end 
of a modified filling frame, 

Fig. 26 is a vertical CrOSS Section through the 
end of the modified filling frame taken on the 
line 26-26 of Fig. 27, 

Fig. 27 is a plan view of the end of the modi 
fied filling frame shown in Figs. 25 and 26, 

Fig. 28 is an end view of the modified filling 
frame with the clamping lids removed, the view 
being taken in the horizontal plane, 

Fig. 29 is an elevation of one of the cooper 
ating clamping plates used in the modified filling 
frame, 

Fig. 30 is a plan view of the clamping plate 
shown in Fig. 29, 

Fig. 31 is a plan view of a cooperating clamp 
ing plate which cooperates with the plate shown 
in Figs. 29 and 30, 

Fig. 32 is an elevation of the plate of Fig. 31, 
Fig. 33 is an end view of the clamping plate 

shown in Fig. 29, 
Fig. 34 is an end view of a clamping plate 

showing the handle used for operating the same, 
Fig. 35 is an end view of the clamping plate 

shown in Fig. 32, 
Fig. 36 is an end view of a bale having oblique 

folds in which the fibers all Slant in the same di 
rection, while 

Fig. 37 is an end view of a bale having oblique 
folds. in which the folds of successively super 
imposed layers are folded obliquely in opposite 
directions to give a herringbone pattern. 

In the various figures like parts are designated 
by like reference numerals. 
AS shown in Figs. 1 to 3 the trestle used in my 

process comprises two ends connected by a 
cylindrical top 2 over which fibers are spread. 
Extending from one side in a horizontal direc 
tion is a plank 3 and on the opposite side is a 
gutter or indentation 4. Mounted directly below 
the gutter and protruding beyond the edges of 
the ends are armS 5. The Width of the trestle 
corresponds to the width of the balling box and 
accordingly to the width of the finished bale. 
As shown in Figs. 4 and 5 the clamping device, 
employed for removing fibers from the trestle 
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4. 
and for transferring them to the filling frame, 
consists of a bar 6 having a longitudinal receSS 
on one side which is adapted to receive the rod 
7 with a layer of fibers in between. Figures 6, 
7 and 8 show a filling frame comprising two 
longitudinal sides 8 supported by the vertical 
ends 9. The sides 8 are connected at each end 
by a Slanting board 8. Each of the two longi 
tudinal sides has an elevation and a notch 2 
at both ends. 
In Operation a layer of fibers is spread evenly 
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- across the trestle with their thick ends resting 
on the plank 3 and their thin ends extending 
slightly below the gutter 4. The bar 6 is placed 
in the gutter. A behind the layer of fibers and the 
layer . is gripped between the bar 6 and the 
rod 7 at a distance from the feet of the fibers 
equal to the length of the baling box as shown 
in Fig. 10. The layer of fibers is then trans 
ported to the filling frame as shown in Fig. 13. 
In Fig. 25 is shown a filling frame modifica 

tion comprising reinforcing plates 4, a space 5, 
holes 6, gates 7 and ribbed clamping plates 
9 and 20, the plates having handles 2 and 
mounted with their ribbed faces together and 
With their rounded ends protruding through the 
holes 6 in Such manner that they can be dis 
placed longitudinally with respect to each other 
in order to displace the fibers in the fold, as de 
scribed below. 

In baling long industrial fibers of the type 
shown in Fig. 24 having a thick or foot end 
and a thin end it is conventional practice to, 
arrange a maSS of fibers in a horizontal layer 
with the thin ends folded back upon the bodies of 
the fibers as shown in Figs. 16, 17 and 18 before 
pressing them into a baling box 3. When these 
layerS are placed in the balling box the feet and 
folded ends are reversed in successive layers. 
The width of the horizontal layer of fibers cor 
responds to the width of the balling box and the 
folded thin ends lie directly beneath the main 
bodies of the fibers as shown in the drawing. 
Folding the fibers is advantageous since a great 
deal of Waste is prevented which Would other-, 
wise result if the thin ends were cut to form 
fibers of uniform length. The layers arranged 
in this manner are compressed in the balling box 
and as explained above it is advantageous to 
compress the layers into as Small a cubic content 
as possible to save freight charges. The use of 
high preSSures during pressing has not been pos 
Sible Owing to the fact that the fibers when 
folded vertically, as shown in Fig. 18 are likely 
to crack when straightened as shown in Fig. 20. 
In my improved process the folded thin ends 

of the fibers lie parallel with but are displaced 
in a horizontal direction. With respect to the main 
bodies of the fibers as shown in Fig. 21. This 
causes the fibers in the fold to slant obliquely as 
shown in Fig. 23. When folded in this manner 
the pressure applied during baling results in a 
further oblique displacement of the fibers in the 
bend-a twist rather than a sharp bend. I have 
found that bales made of layers folded in this 
manner are Compressed to a Smaller cubic con 
tent than bales made of layers folded according. 
to prior methods, when using the same pressure. 
Various methods may be used for producing the 

required displacement of the fibers in the folds 
before or after placing the layers of fiber in the 
baling box. For example a mass of fibers can be 
arranged in a layer in the baling box with their 
feet at one end and the thin ends at the other 
end of the box and the thin ends can be folded 
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backward underneath the layer of fibers and 
simultaneously being pulled to One side; SO. that 
they are displaced in the horizgatal direction: 
with respect to the main bodies of the fibers. 
A second more advantageous method consists 

in arranging a mass of fiberS in a layer a C1'OSS a 
support, such as a trestle. (Figs, 1 to 3 and 6 to 8) 
with their feet hanging on one side, as in Fig. 10 
and their thin ends on the other side. The So 
arranged fibers are: then picked up with a pair 
of gripping bars (Figs. 4, 5, 11 and 12), at the 
point, where they are to be folded, that is, at a 
point which is a distance from the feet corre 
sponding to the length of the balling box. Two 
workmen are required, one at each end of the 
gripping bars. The gripping bars preferably con 
sist of a rod 7 which is placed in the bight of the 
fold and a bar 6 having a longitudinal receSS On 
one side which is adapted to receive the rod. With 
the layers of fibers in between. While the layer 
of fibers is held between the gripping bars, the 
latter being grasped by the Workmen in one 
hand, one of the workmen pulls the thin ends of 
the fibers toward himself and the other the thick 
ends while both relax their grip on the gripping 
bars. This causes the fibers to Slant obliquely 
in the fold. The layer of fibers held by the grip 
ping bars in the manner described is then trans 
ferred to the baling box, as in Fig. 13. The bal 
ing box which is equipped With a ram may also 
be equipped with a baling frame (Fig. 6) which 
comprises a Slanting board O at either end across 
which the fibers may be dragged as they are in 
troduced into the box. The slanting board tends 
to Spread out the fibers into a layer of uniform 
thickness. The gripping bars are released when 
the folded ends of the fibers have been pulled 
into the filling frame on top of the baling box, 
thus laying on the previously dropped layer. 
The same two Workmen equipped with gripping 
bars and another trestle stationed at the other 
end of the baling box introduce another layer 
of fibers into the baling box with the feet and 
folded ends in reverse position to the first de 
scribed layer. This procedure is continued With 
operation of the ram to compreSS the added 
layers until the baling box is full and the bale 
completed. 

If desired the required oblique displacement, 
of the fibers in the fold can be accomplished with 
the aid of a pair of fiuted bars 9 and 29 in the 
following manner. These fluted bars with the 
fluted sides facing each other are placed in a 
support such as the filling frame as in Figs. 25 
to 28 in such a manner that they can be moved 
longitudinally with respect to each other. The 
above described gripping bars with the fiber 
held between them are then clamped between the 
fluted bars and the latter are then moved longi 
tudinally with respect to each other. The pres 
sure on the clamping bars is released during this 
movement so that as a result of the operation the 
fibers are given the desired oblique displacement. 
While I have described What I believe to be 

the most advantageous embodiment of my in 
vention it is evident of course that various modi 
fications can be made in the specific procedures 
described without departing from the purview of 
my invention. As stated previously my method 
can be performed by hand or by means of a 
trestle and loading form. The displacement of 
the fibers in the fold can be accomplished at any 
time before the pressing operation and either be 
fore or after laying the fibers in the balling box. 
The bales may be made of any convenient size 
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6. 
depending upen the length of the fiber as will be, 
understood by, those skilled in the art. Other 
modifications of my invention, which fall. Within 
the scope of the following claims will be imme 
diately, evidents to those skilled in the art. 
What I claim is: 
1. In the baling of longs industrial fibers, the 

process which comprises arranging a mass of 
fibers in a horizontal layer with the fiel's rulin. 
ning lengthwise of a balling box, the feet. of the 
fibers being at one end and the fibers: being fold 
ed backward upon themselves at the other end. Of 
the box, pressing succeeding layers: of fibers into 
said box on top of said first layer to form a bale, 
each of said layers at one end having a fold and 
the folds of successive layers being placed at op 
posite ends of said baling box, and prior to the 
pressing step displacing the folded ends of the 
fibers with respect to the remaining portions So 
that in the fold the fibers slant obliquely, where 
by cracking of the fibers in the fold is prevented. 

2. In the balling of long industrial fibers, the 
process which comprises arranging a maSS of 
fibers in a horizontal layer with the fibers run 
ning lengthwise of a balling box, the feet of the 
fibers being at one end and the fibers being folded 
backward upon themselves at the other end of the 
box, displacing the fiberS SO that in the fold 
they slant obliquely, arranging a second layer of 
fibers on top of said first layer with a similar fold 
at the first mentioned end and the feet of the 
fibers at the opposite end of the box, the fibers 
in Said fold also being displaged so that they 
Slant obliquely, placing a third layer of fibers 
on top of Said Second layer with the fibers running 
and folded as in Said first layer, the fibers in the 
fold being Slanted in the same direction as in said 
first fold, continuing the described procedure and 
pressing the Successive layers of fibers into the 
baling box to form a bale with Superposed folds 
of fibers interspersed with fiber feet at the op 
posite ends thereof, the fibers in said folds at 
each end of the bale Slanting obliquely whereby 
Cracking of the fibers in the folds is prevented. 

3. In the balling of long industrial fibers, the 
proceSS Which comprises arranging a mass of 
fibers in a horizontal layer in a baling box with 
the fibers running longitudinally, the feet of the 
fibers being at one end and the fibers being folded 
backward upon themselves at the other end of the 
box, displacing the fibers So that in the fold they 
slant obliquely, arranging a second layer of fibers 
on top of Said first layer but with the fold and the 
feet of the fibers being reversed relative to the 
first layer, arranging a third layer of fibers on top 
of Said Second layer with the fold and the feet 
of the fibers again being reversed, the fibers in 
the fold of Said third layer being displaced so 
that they Slant obliquely in a direction opposite 
to that of the fibers in the fold of said first layer, 
adding additional layers of fibers to the box with 
the folds and feet of the fibers being reversed in 
position in Successive layers and pressing the 
layers of fibers into the box to form a bale hav 
ing Superposed folds of fibers in layers inter 
Spersed with layers of feet at the opposite ends 
thereof, the folded fibers at each end slanting 
obliquely in a herringbone pattern whereby 
Cracking of the fibers in the folds is prevented. 

4. A bale of long industrial fibers comprising a 
plurality of Superposed layers of fibers having 
their feet at One end of the bale and being folded 
back upon themselves at the opposite end of the 
bale, the folds and the feet of the fibers in suc 
cessive layers being reversed with respect to ad 



2,546,809 
s f 8 

jacent layers, the fibers in said folds slanting REFERENCEs CITED 
obliquely whereby cracking of the fibers in the The following references are of record in the 
folds is prevented, the said layers of fibers being file of this patent: ... 
compressed together. 

5. The bale of claim 4 wherein the fibers in 5 UNITED STATES PATENTS 
the folds at either end of the bale all slant Number Name Date 
obliquely in the same diagonal direction. 496,221 Gibon -------------- Aug. 25, 1893 

6. The bale of claim 4 wherein the fibers in 678,134 Parker -------------- July 9, 1901 
each of the Superposed folds at the ends of the : 843,325 Canfield ------------ Feb. 5, 1907 
bale slant obliquely in a direction opposite to that iO 852,015 Duncan ------------ Apr. 30, 1907 
of the fibers in adjacent folds thereby producing 1,255,160 Haney--------------- Feb. 5, 1918 
a herringbone pattern. 2,418,550 Edwards ------------- Apr. 8, 1947 

JAN HENORK ZIMMERMANN. 


