
c. o. TAPPAN 1,981,883 

MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

.Nov. 27, 1934. 

Original Filed June 11. 1930 ll Sheets-Sheet l _ 

4. 

672 arles 0. 729022212“ 

7M1: % 
ATTORNEY 



\ 1,981,883 C. O. TAPPAN Nov. 27, 1934. 
MASS PRODUCTION OF PAPER FIBERS FROM BANANAv STALKS 

ll Sheets-Sheet 2 Original Filed June 11, 1950 _ 

R O T N E V N 

{if 
, 

, 

ATTORNEY 



Nov. 27, 1934. . c. o. TAPPAN 1,981,883 

MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS. 

Original Filed June 11, 1930 11 Sheets-Sheet 5 

DEC! 29 

Q 31 

.6'. 30 

INVENTOR I 

(‘harks 0- Pays/van 



NOV- 27, 1934- ‘c. o. TAPPAN 1,981,883 
MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

Original Filed June 11, 1930 ll Sheets-Sheet 4 

38 

my Z 
25 

\/ \/ \ \ \/ 

INVENTOR 

6karles 0. Tc'l/v/van 

{MW ATTORNEY 



\ A 

23 ~> 29 27 

(‘ED 

Nov. 27, 1934. ~ c. o. TAPPAN 1,981,883 

MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

Original Filed June 11, 1930 1.1 Sheets-Sheet 5 

,QEI 

INVENTOR 

Charlc? O Tap/van 

WJ 



1,981,883 Nov. 27, 1934. ‘c. o. TAPPAN 

MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

Original Filed June 11, 1930 ll sheetsésheet 6 

Charles 0- Ta/U’ZJIZZTOR 

(b ' ATTORNEY 



Nov. 27, 1934. VC. 0. TAPPAN 1,981,883 
MASS PRODUCTION'OF PAPER FIBERS FROM BANANA STALKS 

I Original Filed June 11, 1930 ll Sheets-Sheet 7 

INVENTOR 

M w 63% 
ATTORN EY 



Nov. 27, 1934. c_ O_ TAPPAN ' 1,981,883 

» MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

original Filed Juné 11, 1950 ll Sheets-Sheet 8 

INVENTOR ' l 

/ C?arles OTap/van 

. KMM-(PWMH 



Nov. 27, 1934. ‘ c. o. TAPPAN ’ 1,981,883 ' 

MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

‘Original Filed June 11, 1950 ' l1. sheets-sheet 9 

HMMM 

INVENTOR 

Charles 0. T a/v/vara 



NOV. 27, 1934. c’ o, TAPPAN 1,981,883 
MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

, Original Filed June 11, 1930 lLSheets-Sheet l0 

INVENTOR 

Ci’iarles QYZY/J/Dan 

M1 902% ATTORNEY 



Nov. 27, 1934. I c, O‘ TAPPAN 1,981,883 

MASS PRODUCTION OF PAPER FIBERS FROM BANANA STALKS 

Original Filed June 11,.19so ll Shéets-Sheet 11 

l-SCRIJBBINQ STALK 

2 - 5PLITTING STALK 

S'REMOVING CORE 

4' CRUSH I NC STALK 

air-‘1.21:: 22:17-11. 5' CLEANlNq FIBRE 

;.—'—_-_.—_::;':T___.'___I 7'DRY'NG FIBRE 

\[ > ’ 6~ BALING F'IBRL 

INVENTOR 
Charles 0. Yap/van 

v ATTORNEY 



Patented Nov. 27, 1934 

' furrso STATES 

1,981,883 

PATENT OFFICE ; 
1,981,883 

MASS PaoDUc'rIoN or PAPER FIBERS FROM 
BANANA STALKS . 

Charles 0. Tappan, New York, N. Y. 

Application June 11, 1930, Serial No. 460,410 
Renewed February 20, 1934 

22 Claims. 

This invention relates to‘mass production of 
paper ?ber stock from fruit banana stalks or 
butts and other ?brous vegetation suitable for 
the purpose. _ _ 

5 An important object of the invention is the 
provision of a method whereby exceptionally large 
acreages of ?brous vegetable plants may be har 
vested or gathered, transported, processed and 
delivered in baled form to the ultimate con 

10 owner, with a high degree of efficiency, economy 
and dispatch, 
A further object of the invention resides in 

the provision of a method for gathering, trans 
porting and reducing the stalks of the fruit bear 

15 ing or non-fruit bearing banana tree, to a ?brous 
product (bagasse) of a quality suitable for use as 
a base and binder for better grade papers. 
Another object of the invention is the pro 

vision of a method for achieving high tonnage - 
20 mass production in the manufacture of high 

strength paper making material ,(bagasse) and 
by-products, from the stalks of the fruit bearing 
banana, such as for instance, “Muse: sap'ientum” 
and “Musa paradisicicca”; of the ?ber produc 

25 ing banana, “Musa' tcrtalis”, and the various 
varieties of wild banana. These plants usually 

» reach maturity in about one year and in a given 
plantation, tract or field, ripen at different times 
so that harvesting may be carried on continu~ 

30 ously at intervals of about one month; and since 
90 % of the stalk is water and but 6% to ‘7% con 
sists of a ?ber (bagasse) suitable for paper mak 
ing, the commercial success of the method de 
pends entirely on fast economical high tonnage 
harvesting, transporting and processing. 
In carrying out my method I segregate cortex 

and other inferior ?brous particles, from which 
I may obtain certain by-products, such as cellu 
lose and other useful materials. 

4‘0 Generally, I may outlinev my improved method 
as follows, and will describe a complete sequence 
of operations, capable of practical adoption in 
coordination with existing plantation and rail 
road uses, with resulting high tonnage handling 
and low production cost, enabling pro?table com 
mercial exploitation Without interference with 
existing plantation conditions. _ 

All successful plantations, have a railroad con 
venient, and in carrying out my invention I pref 
erably provide intersecting aisles or dragways 
formed by ?eld clearings, arranged in lateral or 
cross aisles or lanes, and main aisles or lanes. 
The main aisles, lanes or. dragways are prefer 

55 ably disposed at right angles to the railroad and 

(Cl. 92——3) 

the lateral aisles, of course, run substantially 
parallel therewith. - 

The lateral aisles parallel to the railroad would 
preferably be so spaced as to make the maximum 
distance for delivery of the stalks in the in 
cluded varea to vthe aisles feasible by hand labor, 
as for instance 150 feet, or 300 feet apart. The 
main aisles would preferably be spaced so that 
certain power drag devices, hereinafter described 
may reach to the center of the lateral aisles when , 
operating in the main aisles at each side, as for 
instance about 1500 feet apart. 
At the longitudinal center of each cross lane, 

aisle or dragway, and where required in the main 
aisles, I arrange posts or other anchoring de 
vices, which may project two feet, more or less, 
above the ground and to which power drag de~ 
vices hereinafter described, may be connected. 
The full grown stalks are usually about 18 feet 

in height or length, to the ?rst leaves, and have 
an average diameter of something like 14 inches, 
and weigh about 350 pounds. ~ ~ 

structurally the stalk consists of a central cir 
cular fruit stem or body of soft ?brous cellulose 
material ‘which is enclosed by leaf stalks come 
posed of strong ?bers suitable for paper making 
material, the outer and inner walls of .said leaf 
stalks consisting of cortex and other vegetable 
matter not suitable for paper making material 
and which in my method is divided out and 
processed for by-products. ' 
In further carrying out my method I prefer 

ably cut each banana stalk into» two substan 
tially equal lengths or butts; these lengths‘ are 
delivered to the lateral aisles by laborers, and are 
bundled and secured by chain slings of any 
suitable form; the bundles preferably, though not 
necessarily being made up to about 3 feet in di 
ameterabout 9 feet long and about a ton in 
weight. ' I 

The next step of my improved method con 
sists in transferring, by dragging by means of 
power devices, all of the banana plant stalk bun 
dles, so disposed in half of a single lateral aisle, 
to one of the main aisles of the plantation simul 
taneously. 
The next step of the method consists in trans 

ferring by dragging, through power devices, a 
number of banana stalk bundles, from their main 
aisle positions, but through the main aisles, to 
the railroad, simultaneously and from both sides 
of the said railroad. . . 

The next step of the method consists in bunch 
ing the bundles thus delivered to the railroad and 

so: 
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2 
loading said bunches of bundles on suitable cars 
by power devices. 
The next steps in sequence, in carrying out my 

method consists in transporting the bunched 
bundles thus delivered to the railroad cars to a 
storage and treatment plant; transferring said 
bunched bundles by power means, to a charging 
platform; breaking the said bunched bundles; 
transferring the individual butts successively to a 
conveyor and in end to end relation; scrubbing 
the moving butts; splitting them into longitudinal 
halves; decoring each half; crushing the de 
cored halves to a ?brous mass; cleaning the mass 
thus produced to remove all useless matter; 
picking and fluffing the dry ?brous mass; drying 
the paper stock product or bagasse thus produced, 
and then baling said product. 
From the foregoing, it will be clear, that in 

carrying out my method, I employ certain raw 
material handling steps and certain mechanical 
processing steps to achieve high tonnage mass 
production of high grade bagasse or paper stool: 
from discarded by~products of banana planta~ 
tions at extremely low cost; all means employed 
for the accomplishment of the above results be 
ing especially designed and operated to increase 
capacity and to minimize operating time; the 
raw material handling steps being the more im 
portant features of my method. 

Various types of power devices may be em 
ployed for carrying out the various steps of my 
method, and those devices hereinafter described 
and shown more or less diagrammatically in 
the drawings are to be understood as illustrative 
only of power devices which may be employed to 
accomplish the functions hereinafter more spe 
cifically set forth. 

I will now proceed to describe means for carry 
ing out my method with reference to the draw 
ings, in which similar reference characters are 
employed to designate corresponding elements or 
devices throughout the several views, in which:-— 

Fig. l is a pictorial View illustrating a typical 
banana stalk standing and another stalk out in 
the usual manner, to cause the top to fall over 
when gathering the fruit. 

Fig. 2 is a pictorial view showing a step in my 
method, in which the banana stalk is out near 
the ground, the leaves out on” and the stalk 
divided at substantially its longitudinal center 
forming butts‘. - 

Fig. 3 is a perspective view of a bundle of 
banana butts forming another step in my method. 

Fig. 4 is a diagrammatic plan illustrating the 
?rst step in my method, i. e., forming cleared 
intersecting aisles, dragways or lanes througln 

out the plantation and preferably arranged shown, relative to the plantation railroad. 

Fig. 5 is a general perspective view of. a por 
tion of a banana plantation indicating, diagram. 
matically, cleared intersecting aisles, lanes or 
dragways, the plantation railroad, cars and power 
devices for achieving certain steps of my method. 

Fig. 6 is a general diagrammatic plan showing 
a storage and treatment plant in which certain 
steps of my method may be performed. 

Fig. 7 is a diagrammatic longitudinal sectional 
elevation of the storage and treatment plant 
shown in Fig. 6. 

Figs. 8, 9 and 10 are diagrammatic sectional 
views showing some treatment plant arrange 
ments. 

Fig. 11 is a general diagrammatic perspective 
View showing an arrangement of successively op 

1,981,883 
crating power devices for echanically treating 
the butts in my improved method. 

Figs. 12, 13, 14 and 15 are more or less dia 
grammatic views showing a scrubbing power 
device which forms part of the butt treating 
means. 

Fig. 16 is a general diagrammatic perspec 
tive view of a runway through which the banana 
butts are successively conveyed, a 'butt splitting 
element and a butt deooring element being shown 
in operative positions. 

Fig. 1'? is a partially diagrarmnatic enlarged 
cross section through the runway about on the 
line 1'7—l7 of Fig. 16, showing the means for 
decoring the butts in the mechanical treating 
operation. 

Fig. 18 is a fragmentary plan view of the 
mouth or front end of a portion of a guideway, 
and showing means for centering a banana butt 
half in its passage therethrough. 

Fig. 19 is a series of detail cross sections show 
ing the action of a ?xed splitter guide employed. 

Fig. 20 is a partially diagrammatic ‘central 1on 
gitudinal section of crushing, cleaning, picking 
and drying means employed in the method. 

Fig. 21 is an enlarged partially diagrammatic 
central vertical section of the cleaning device 
shown in Fig. 20. 

Fig. 22 is a pictorial partial cross section show 
ing the general appearance of a banana butt. 

Fig. 23 shows a general cross section of a 
butt leaf. 

Fig. 24 is a diagram showing the various con 
ditions of a banana butt in the mechanical treat 
anent steps of my method, to produce commer~ 
cial paper fiber. 

Referring now to Figs. 1 to 5 of the drawings, 
the banana stalks 1, when the fruit is ripe, in 
present practice are cut partially through at 
about mid-height as at 2, to cause the upper por 
tion with the leaves and fruit to fall over as at 3, 
so that the fruit may be harvested, the cut stalk. 
is permitted to ‘wither and rot. A new sprout 
will develop from the center of the out standing 
stalk which grows and again bears fruit. The cut 
waste is not utilized and becomes a source of 
annoyance and expense, and is permitted to rot 
as it lies, with a consequent economic loss. 
In the ?rst stalk handling ?eld step of my 

method I preferably out the stalk 1 near the 
ground and near the leaves and substantially 
midway of its length to produce two butts or 
lengths 4., convenient for handling. The butts 
or stalk sections 4 are hand carried ‘to the nearest 
lateral aisles or lane of the plantation (later de 
scribed) and are massed into bundles 5 of about 
3 feet in diameter, about 9 feet long and about 
a ton in weight. These bundles are preferably 
secured by sling chains 6, of a suitable type and 
remain intact until the bundles are delivered to a 
treatment plant to be later described. 

All large plantations should have a railroad 
and usually do, and in preparing a plantation for 
the adoption of my method, I preferably make 
clearings to form main aisles, lanes or dragways 
M, which are arranged to cross or intersect the 
plantation railroad R, at about a right ‘angle and 
I also ‘provide clearings to form side or lateral 
aisles, lanes or dragways L, arranged substan 
tially parallel with the ‘railroad and parallel with 
each other, and which intersect the main aisles 
M, as in Figs. 4 and 5 of t -e drawings. Posts or 
anchoring devices 7 and '7’, may be provided 
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1,981,888 
The bundles 5 of banana butts formed and de 

livered by hand as above described, to the nearest 
aisle, in the next step of my method, may now 
be connected to the inhaul'reach of a cable 8, 
common to all, by means of the ends of the sling 
chains 6 on the bundles, or otherwise; the inhaul 
and. outhanl reaches of said cable being opera 
tively connected to appropriate power controlled 
drums 9, mounted with power means on a suit 
able rolling support, such as a tractor 10. The 
opposite looped end of the cable 8, may traverse 
a pulley ll, anchored to the post '7’ at near the 
longitudinal center ‘of the lateral aisle L at the 
top of Fig. 5 of the drawings. - 
To complete this ?eld step of the ‘method, the 

power means on the tractor 10 is now'o-perated 
to drag, haul or draw all of the stalk bundles 
(each weighing about a ton) in a half longitu 
dinal area of a particular lateral aisle, toward and 
into a main aisle in one operation. 
To accomplish the'next step in my improved 

method, I provide inhaul lines 12 (one only be 
ing shown in Fig. 5) which extend to opposite 
sides of the railroad R, from appropriate power 
drums 13, mounted with power means on a roll 
ing support 14, adapted to be drawn orpropelled 
along the railroad, when changing operating lo 
cation. 

This rolling support lli'may be constituted by 
-a d-ecker logging skidder, well known in the 
lumbering industry, which may comprise upper 
and ‘lower decks l5 and 16; the lower deck hav 
ing tracks in alinement with inclined skid tracks 
17, resting on the railroad rails, whereby empty 
cars 18 may be pushed up on one skid track 17, 
over said lower deck 16 and down over the other 
skid track 17, to the loading position; this ar 
rangement greatly facilitates loading operations. _ 
The inhaul lines 12, preferably traverse pulleys 

'13, anchored to the posts 7, in the main aisles; 
said lines being connected as by chains, cables 
or the like 20, to the butt bundles now ‘deposited 
in the main aisles within certain areas, at'oppo 
site sides of the railroad; the power is then ap 
plied to the drums l3 and the bundles thus con 
nected are drawn singly or in groups inwardly 
toward the said railroad. The outhaul lines 
may be also used on reverse action to also draw 
butt bundles. . 
In the next step of my method, I form the 

bundles at the railroad into bunches of bundles 
21, of a size approximating the width of the 
cars to be loaded, and transferlthese bunches to 
the cars; ~ 
For performing this step of my method, I may‘ 

employ crane device 22, operated and'powered 
from the upper deck 15 of the rolling'support 14. 
rThis bunching of the banana butt bundles, fur: 
ther, greatly facilitates the loading operations. 
The next step in the method consists in trans 

porting the bunches of bundles to the storage 
and treatment plant, r*enerally indicated by the 
reference character 23, (see Figs. 5 to 10 of the 
drawings). The plant 23, may include a storage 
space 24, over which a revolving crane 25 may 
operate to deliver bundles 5 or bunches of bun 
dles 21, to a‘ receiving platform 26, from which 
banana butts eymay be delivercdindividually to 
a treating mechanism hereinafter described. 
The treatment plant arrangement may further 
include a generator room or space 2'?, a fan and 
blower room, or space 28, a product shipping 
room or space 29, a boiler room orspace 30, a 
butt treating room or space 31 and a fuel con 
tainer 32. ' 

3 
In the treating room or’ space 31 there is ar 

ranged for sequential‘ operation, (see Figs}? to 
21 of the'drawings) a scrubbing device 33; a 
splitting device 34; a decoring device 35; a 
crushing device 36; a cleaning device 3'7; a pick~ 
ing device 38; a drying device 39, and a baling 
device 40. l 
The above devices 33 to 40 collectively consti 

tute the mechanical means for treating the 
banana butts delivered from the ?eld as de-, 
scribed, to produce clean dry pap-er ?ber stock 
for high grade commercial paper. 

I shall now proceed to describe, more or less in 
detail, the devices for mechanically treating the 
banana butts to produce paper ?ber stock and 
in the order of sequential operations thereof. 
The scrubbing device 33 for removing all dust, 
dirt and dry discolored matter produced by 
weather exposure may comprise (see best Figs. 
12 to 15) traversing'or feeding spiked rollers ar 
ranged in pairs as at 41 and 42 in suitable bear~ 
ings (notshown) ; the pair ‘of spiked rollers 41 
being arranged near the delivery end of a con 
veyor 43 which feeds the butts endwise into a 
guide or centering device 44, constructed to ad 
just itself to the varying butt diameters in their 
passage therethrough. 
The leading ends of the butts, in succession, 

next enter between ‘scrubbing devices, here 
shown as wire brushes 45, revoluble on horizon 
tal axes, and later the butts enter between simi-v 
lar scrubbing devices 46; these revoluble‘ on ver-' 
tical axes, and further on, the butts pass ‘be 
tween or over additional traversing devices 4'2, 
to feed the butts in constant motion. The v‘feed 
ing and scrubbing devices just described may be 
driven by any approved means, and the pairs 
of wire brushes 45 and 46 may have tensioned 
cross connections as at 48 to impart a yielding 
scrubbing operative contact with the passing 
butts. \ 

The means here shown for splitting the butts 
into longitudinal halves and guiding said halves 
for the next or decoring operation, comprises a 
rotary saw 49, (Figs. 11 and 16) driven as desired, 
and a dividing and guiding block 50, shaped with a 
sharp blade like forward end and backwardly 
diverging curved side faces for giving the butt 
halves'a quarter turn with the sawed faces down~ 
ward and resting on the roller conveyors 51. 
The butt halves, thus disposed, are now passed 

through‘ parallel centering guideways 52 (Figs. 16 
to 18) comprising side roller carrying frames 53, 
the sides of each frame being cross connected by 
spring and toggle devices 54 and 55 respectively. 
These guideways and associated devices serve to 
center the butt half portions in their passage so 
that the cores thereof may be removed by rotary 

decoring devices 56, mounted and driven in desired manner. Hoppers 57, may be positioned 

under the decoring devices 56, to gather the cut 
out cores for subsequent processing for by-prod 
ucts, said process being reserved for another ap 
plication. ' 

After the decoring operation, the butt halves 
are passed or fed into a crushing device 36, driven 
in any desired manner, and here shown as com 
prising a master crushing roller 58, and a series 
or train of smaller rollers 59, rotating oppositely 
to the master rollers and arranged as shown in 
Fig. 20. The juice extracted by the crushing 
action of the rollers, is gathered in a suitable 
pan or tank 60 for subsequent processing for by 
products. ~ 

This crushing operation reduces the, banana. 
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vshafts 65. 
> and 64 are supplied with radially extending pins 

4 
butt halves to a thin slab, sheet, or strip of lon 
gitudinally extending ?bers. 
From the crushing device, the strip of ?bers 

thus formed are fed or passed into a cleaning de 
vice 37, where unwanted cortex and inferior and 
unsuitable ?brous and other matter are removed 
and deposited in suitable hoppers for subsequent 
processing for by~products as hereinbefore stated. 
The cleaning device 37, as here shown, may 

comprise (Figs. 20 and 21) vertically alined roll 
ers 61, driven as desired, over and between which 
the crushed ?brous sheet is passed, and in this 
movement, suitable wire or other brushes 62, op 
erate at greater peripheral speed than the rollers 
61, to remove all‘ unwanted matter or material 
from the ?brous strip, means 62’ being provided 
for collecting this discarded matter for subse 
quent processing for by-products. 
The crushed and cleaned ?brous sheet is now 

passed on by suitable feeding means into and 
through a picking and flufling device 38, compr1s~ 
ing, as here shown,'oppositely driven drums or 
rollers 63 and 64 mounted on parallel horizontal 

The peripheral faces of the rollers 63 

or ?ngers 66, which may be straight, or curved 
in the direction of travel. 
These pins or fingers on the rapidly revolving 

drums or rollers 63 and 6d act to further divide, 
comb-out and iiufl-up the cleaned ?bers leaving 
them loosely related, which condition greatly 
facilitates the drying operation to eliminate all 
possibilities of mould or other deleterious condi 
tions forming in the product when baled for ship 

l ment or storage. 
The next treatment step in my improved 

method abbve referred to, consists in drying the 
paper stock product thus produced and for this 
purpose I may employ a conveyor belt or apron 67 
of open work character, such as wire mesh, 
through which heated air, under pressure, may 
pass upwardly through the ?uffed up loose ?bers 
of the paper stock product, to remove all remain 
ing moisture therefrom, thus leaving it in a bone 
dry state or condition. The drying conveyor 67 
may be mounted on rollers 68, driven by any de 
sired power means. 

After the drying is completed, the paper ?ber 
product is ?nally passed on, as by a conveyor 69 
to a baling device or press to, and baled, after 
which the paper stock produced by method 
from banana stalks or butts, is ready for the 
market. 

Figs. 22 and 23 of the drawings is intended to 
indicate in a general way the approximate ap 
pearance of a banana butt or stalk in cross sec 
ticn, which comprises a fruit stem 100 of a 
cellulose character and surrounding leaf stalks or 
leaves 101, having an outer wall layer of cortex, 
an inner wall layer of coarse useless ?bers and a 
center of ?brous pulp unsuitable for paper stock, 
but usable for making arti?cial yarns of the rayon 
type. 
In Fig. 24 of the drawings the mechanical treat 

ment steps of the banana butts are more or less 
diagrammatically indicated, with corresponding 
indicia and which, it is thought, requires no fur 
ther description. 
Thus, it will be noted that I have developed a 

method of obtaining, by mass handling, a paper 
stock, from waste vegetable product, the steps 
of which method permit of quick and economical 
harvesting and evolution of the raw material in 
dry baled product, all of which is done at the 
plantation. 

1,981,883 
This mass production method does not interfere 

with the harvesting of the fruit crop, clears the 
plantation ground of undesirable debris, and 
produces a ?ne grade of ?ber on an extremely 
economical and, therefore, commercial basis. 

I claim as my invention: 
1. A method of mass production of paper stock 

from banana stalk butts on a plantation, said 
method comprising manually forming the butts 
on the plantation into bundles having the butts 
thereof parallel to each other; disposing the bun 
dles parallel to a treatment line and untying the 
bundle while maintaining the butts parallel to 
the line; moving the parallel butts successively 
to the treatment line; and conveying the butts 
throughout the treatment line for subsequent 
treatment. 

2. A method of mass production of paper stock 
from banana stalk butts on a plantation, said 
method comprising manually forming the butts 
on the plantation into bundles having the butts 
thereof parallel to each other; dragging these 
bundles longitudinally to a treatment line; un 
tying the bundle; and successively conveying the 
butts throughout the treatment line for subse 
quent treatment. 

3. A method of mass production of paper stock 
from banana stalk butts on a plantation, said 
method comprising manually forming the butts 
on the plantation into bundles having the butts 
thereof parallel to each other; dragging these 
bundles longitudinally to a treatment line; dis 
posing the bundles parallel to said treatment line 
and untying the bundle while maintaining the 
butts parallel to the line; rolling the parallel 
butts successively to the treatment line; and suc 
cessively longitudinally conveying the butts, with 
out pause and with the same end forward, 
throughout the treatment line for subsequent 
treatment, the initial manual forming of the 
butts in the bundles, reducing the friction of 
dragging, facilitating quantity handling, and fa 
cilitating the economical disposing of all of the 
butts in position parallel to the treatment line. 

ll. A method of mass transportation, to a 
treating plant, of banana stalk butts on a plan 
tation having a passage space and lanes, cleared 
of stalks, leading to said passage space, said 
method comprising cutting and delivering stalk 
butts to said lanes and there manually form 
ing them into bundles with the butts thereof 
parallel to each other; dragging these bundles 
longitudinally along the lanes toward a place of 
treatment; then transporting the bundles to said 
place of treatment, while maintaining the butts 
parallel; rolling the parallel butts successively 
to the treatment line and successively longitudi 
nally conveying the butts, without pause and with 
the same end forward, throughout the treat 
ment line for subsequent treatment of scrubbing, 
halving, decoring, ?attening, combing, flu?ing, 
drying, and delivering the flat fluffed sheets in 
suitable condition for baling. 

5. A method of mass production of paper stock 
from banana stalk butts, said method compris- “ 
ing arranging the butts in parallel relation to 
each other and to a treatment line; rolling the 
parallel butts successively to the line and suc 
cessively longitudinally conveying, without pause, 
the butts with the same end forward, along the 
entire line for successive subsequent treatments 
as follows: scrubbing the moving butts on all 
sides to remove weathered portions; splitting the 
moving butts into halves; cutting out the cores 
to form the halves into members less thick than 
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1,981,883 
wide; flattening, crushing‘, 'exteriorly'cleaning the 
halves to form moving relatively thin", ?brous 
sheets; combing and flufiing the moving-sheets; 
forcing heated air through the moving sheets to 
dry them; and delivering the ?at dry sheets in 
suitable condition for baling.‘ , . l . 

6. A method of substantially continuous mass 
production of paper stock from banana stalks 
harvested on a plantation, said method compris 
ing providing a passage space on the plantation 
and lanes to said passage space; delivering stalk 
butts to said lanes and there arranging and tying 
the stalks in parallel relationpin bundles; lon 
gitudinally dragging the bundles along the lanes 
to said passage space; forming the bundles into 
large bunches with all the bundles and butts of 
each bunch in parallel relation with each other; 
transporting the bunches from said space and 
successively presenting them to a receiving sta 
tion with the butts still all in parallel to each 
other and parallel to a treatment line; rolling the 
parallel butts successively to the treatment line 
and successively longitudinally conveying the 
butts, without pause and with the same end for 
ward, throughout the treatment line for subse 
quent treatment of scrubbing, halving, decoring, 
?attening, combing, fiuf?ng, drying, and deliv 
ering the ?at ?u?ed sheets in suitable condition 
for baling. , 

7. Steps in a method of economical mass pro 
duction of paper stock frombanana stalks on a 
plantation, said steps comprising providing a 
passage space across the plantation; and clean 
ing stalks from the plantation to form main 
lanes transverse to said passage space, and lat 
eral lanes transverse to the main lanes; said 
lanes being adapted for the transportation of 
stalk butts to said passage space. 

8. Steps in a method of economical mass pro 
duction of paper stock from banana stalks har 
vested on a plantation having lanes cleared there 
in; said steps comprising cutting and delivering 
stalk butts to said lanes and arranging the stalks 
in parallel relation in bundles and tying them 
into bundles to maintain the butts in parallel 
relation; and simultaneously longitudinally drag 
ging by the same source of power a plurality of 
these bundles along the lanes toward a place 
of treatment. . 

9. A method of mass transportation, to a treat 
ing plant, of banana stalks on a plantation hav 
ing a passage space across the plantation, main 
lanes, cleared of stalks, transverse to said pas 
sage space, and lateral lanes, cleared stalks, 
transverse to the main main lanes, said method 
;comprising cutting and delivering stalks to said 
lateral lanes and there forming them into bun 
dles by hand; dragging these bundles along the 
lateral lanes into the adjacent main lanes and 
leaving them in the main lanes at a plurality of 
intersections of the lanes; setting a source of 
power in said space successively at the main 
lanes; dragging groups of said bundles in such 
main lanes along the main lanes from a plu 

Y: lrality of said intersections to said passage space 
by the said source of power at the same setting; 
and transporting the bundles along said space 
to a place of treatment. ' ' 

10. A method of mass transportation, to a 
treating plant, of banana stalks on a plantation 
having a passage space across the plantation, 
main-lines, cleared of stalks, transverse to said 
passage space, and lateral lanes, cleared stalks, 
transverse to the main lanes; said method com 
prising cutting and delivering stalks to said lat 

g 

eral lanesv and there forming them into bundles 
by hand; simultaneously dragging by the ‘samevv 
source of power a plurality of these bundles along 
the lateral lanes into the adiacentlmain lanes 
and leaving them in the main lanes at a» plu 
rality of. intersections of “the lanes; dragging 
groups of said bundles in the main lanes along 
the main lanes from a plurality of said intersec 
tions by the same source or‘ power to said pas 
sage space; and transporting the bundles along 
said space to a place of treatment. , 

11. A method of mass transportation, to a 
treating plant, of banana stalks on a plantation 
having a passage space across the plantation, 
main lanes, cleared of stalks, transverse to said 
passage spacaahd vlateral lanes, clearedv stalks, 
transverse to the main lanes; said method com 
prisingcutting and delivering stalks to said lat 
eral lanes and there forming them into bundles by 
hand; simultaneously» dragging by the same 
‘source of power a plurality of these bundles 
along the lateral lanes into the adjacent main 
lanesand leaving them'in the main lanes at a 
plurality of intersections of thelanes; dragging 
groups of said bundles in the main lanes simul 
taneously along the main lanes by, the same 
source of power to said passage space, the same 
adjustment of said power serving for drawing 
the bundles from a plurality of the intersections; 
and transporting the bundles to a place or" treat~ 
ment. '- . 

12. Steps in a‘ method of substai tially con 
tinuous economical mass production of paper 
stock from banana stalks continuously harvested 
on a plantation having a passage space there 
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across, said steps comprising forming the bun- 1 
dles of stalk butts into large bunches with all 
the butts of each bunch in parallel relation with 
each other; transporting the bunches along said 
space to a storage space and storing them in said 
storage place while still maintaining all the butts 
of each bunch parallel relation to each other; 
and successively transferring said bundles or 
bunches to a receiving platform with the butts 
all parallel to a treatment line. 

13. A method of mass production of paper 
stock from banana stalk butts, said method com- , 
prising disposing the butts in parallelism; rolling, 
the parallel butts successively into a treatment 
line; successively longitudinally conveying the 
butts, without pause and with the same end 
forward, throughout the treatment line. 

14:. Steps in a method of economical mass pro 
duction‘of paper stock from banana stalks har 
vested on a plantation, said steps comprising 
successively transferring said bundles or bunches 
to a receiving platform with the butts all parallel 
to a treatment line; rolling the parallel butts 
successively to the line and successively longi 
tudinally conveying the butts along the line for 
subsequent treatment. 

15. Steps in a method of economical mass pro 
duction of paper stock from banana stalk round 
butts harvested on a plantation, said steps com 
prising moving the butts continuously in a treat 
ment line with the same end continuously for 
ward; scrubbing the moving butts, While still 
in the round state, simultaneously on opposite 
sides and on all sides to remove dirty and 
weathered portions. ' 

16. Steps in a method of economical mass pro 
duction of paper stock from banana stalk butts 
harvested on a planatation, said steps compris 
ing conveying the butts longitudinally; vertically 
axially splitting the moving butts and turning the 

115 

120 

125 

130V 

135 

145 

150 



15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

halves on their axes to dispose the flat split face 
downwardly While the halves are still moving lon 
gitudinally side-by-side in substantially the same 
plane; and centering the moving halves over de 
coring locations and cutting out the cores to form 
the halves into members less than as thick as Wide 
suitable for ?attening and crushing. 

1'7. Steps in a method of economical mass pro 
duction of paper stock from banana. stalks har 
vested on a plantation, said steps comprising 
splitting and decoring the butts; longitudinally 
moving the decored halves; ?attening, crushing, 
exteriorly cleaning the longitudinally moving 
halves to form moving ?brous sheets; combing out 
and flu?ing up the moving sheets; then drying the 
sheets by forcing heated air under presssure 
through the moving sheets; and delivering the 
flat sheets in suitable condition for baling. 

18. Steps in a method of mass production of 
paper stock from banana stalk butts, said steps 
comprising successively longitudinally conveying 
the butts, Without pause and with the same end 
forward, throughout a treatment line; successively 
scrubbing, halving, deeoring, and flattening the 
moving butts to convert them into moving sheets. 

19. A method of mass production of paper stock 
from banana stalk butts, said method comprising 
successively longitudinally conveying the butts, 
Without pause and with the same end forward, 
throughout a treatment line; successively scrub 
bing, halving, decoring, and ?attening the moving 

butts to convert them into moving sheets; comb 
ing, ?uf?ng, drying the moving sheets; and deliv 
ering the ?at ?uffed moving sheets in suitable 
condition for baling. 

20. Steps in a method of mass production of 
paper stock from banana stalk butts, said steps 
comprising longitudinally vconveying, Without 
pause, the butts with the same end forward, along 
the entire line for successive subsequent treat 
ments as follows: scrubbing the moving butts on 
all sides to remove Weathered portions; splitting 
the moving butts into halves; cutting out the cores 
to form the halves into members less than as thick 
as Wide; and ?attening, crushing, exteriorly 
cleaning the halves to form moving relatively thin 
?brous sheets. 

21. Steps in method of mass production of paper 
stock from banana stalk butts, said steps com 
prising conveying the butts; ?attening the mov 
ing butts to convert them into moving sheets; 
combing, ?uf?ng, drying the moving sheets; and 
delivering the ?at ?uffed moving sheets in suitable 
condition for baling. 

22. Steps in a method of mass production of 
paper stock from banana stalk butts, said steps 
comprising splitting the moving butts into halves; 
?attening, crushing, exteriorly cleaning the halves 
to form relatively thin ?brous sheets; combing 
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and flu?ing the moving sheets; and forcing heated 
air through the moving sheets to dry them. 
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