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0

1o all whom it miay concern: =~
e 1t known that I, Wrnriam

] come these: difficulties, and

H. DrcxEer,

1 citizen of the United States, residing in

|

10

the city

new and Improved Apparatus for Making

of Syracuse, county of Onondaga,
and State of New York, have invented a |

Barrel-Bodies from Pulp, of which the 'fdl—_

lowing is a specification. R
- My invention relates particularly to the
making of bilged barrel bodies from paper

pulp. Heretofore cylindrical barrel bodies

‘son are not used except in very

have been made from such pulp by winding

‘the same upon a cylindrical mandrel; Such

barrels, however, are inconvenient to handle,
on account of their shape, and for this rea-
] small sizes.
Bilged barrel bodies have also been made
from pulp by compressing the pulp in a
mold of the -desired shape. Barrel bodies
made 1n this way are, however, weak on ‘ac-

- count ot the method of manufacture, and for

- this reason are undesirable as containers of

‘heavy contents.

-bilged mandrel has long been recognized,

"The desirability of a barrel body: forlﬁed-

by winding a sheet of pulp directly upon a,

- since such a body, while having the advan-

30

40
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50

- proper delivery to the mandrel, as to result
__1n a weak and imperfect construction. " -
-85 The object of my improvements is to over-

tages "due to the bilged shape, would be

strong. by reason of the substantially uni-

. Tform" disposition of the

posing it.

Eul-p? fibers through-

out the rhass; and would have the lightness

and. cheapness incident to the material com-

Since a bilged mandrel has its

greatest circumference at its center, it is

evident that, as such a mandrel revolves,
pomts on such central circumference will
move more rapidly than points at the ends

or between the ends and the center, and that:

a sheet of material continuously
thereon will be longest at the center. Hence,
In winding

wound

pulp upon a bilged mandrel, it

would be necessary to supply material there-

to 1n such shape as to provide for the forma-
tion of a continuous sheet longer in the mid-
dle than on the sides, and to supply it more

the mandrel,

rapidly at the center than at the ends of
Prior to my invention no

means had beéen discovered of successfully .

accomplishing this, but in’ all attempts to |

produce a barrel body by winding the same
upon a..bilged mandrel, the sheet  of pulp

has been so strained and disrupted by -im-

T -

throughout, so as to build

“however, be directly

trfrom which

ticable method of delivering to and winding

provide a prac- -

 WILLIAM H. DECKER, OF SYRACUSE, NEW YORK, ASSIGNOR TO THE SOLVAY PROCESS

upon a bilged mandrel a continuous, un-

broken sheet of pulp of uniform strength
_ _ up a barrel body
thereof. To this end T
pulp at the outset the same
portions. it will have when deposited upon
the mandrel, by drawing it up from the vat
upon a forming cylinder or roll of substan-
tially the same shape and size as the man-

drel.  The wet, weak sheet of pulp cannot, .
transferred from the .
convex - surface of such roll to another -¢on-

vex surface, such as that of a bilged man-
drel, owing to the considerable space that
must 1intervene -between parts of any two
such convex surfaces.
the moving sheet of pulp from the convex

surface of the forming roll to a concave sur-

face, which at all points of its. cross section

closely approaches the surface of the form-
| Ing roll, and upon which the sheet

1s carried to the mandrel at such a rafe of
travel in every part thereof as such part will
have after being deposited upon the. man-
drel. The p

up of a series

a concave surface, and made

I therefore transfer

of pulp

dre referred form for such.device
‘which- I have illustrated and described
‘herein’is a transfer roll having, as a whole,

65
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1 mac f s 85
of independently rotatable disks or sections

which primarily lie against and are revolved
by friction with the surface of the mandrel.
Hence each of such disks has the same mean |

-surface rate of speed as that part of the sur-
face of the.mandrel with which it is in comn-
while thereon,

tact, and the sheet of pulp,
moves at substantially the same speed in

90

every part that it does after being delivered

to the mandrel. The sheet of pulp continues

to bé wound upon the mandrel until a de-
posit ‘of the required thickness is formed,

95

“when the barrel body is removed from the
mandrel, or an empty mandrel is substi-
tuted, and the operation is repeated. In this

100

manner I am able to form barrel bodies of

successive layers of pulp which are undis-

torted, or, in other words; have the same

shape and position when laid upon.the man-
drel as when lifted from the mass of pulp
they are formed and which have
a uniformly parallel disposition to one an-

~other, a formation which adds largely to
.| the strength of the structure. Each layer of
- pulp . has also the same thickness and the

105
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givé to the sheet of = -
form and pro- -
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same 'd.eg.ree of solidity thi‘oﬁghmit, thus
ogiving the barrel body a uniform load carry-

ing and strain resisting capacity in all parts.

The invention will be best understood by

_reference to the accompanying drawings, in

which the same characters of reference indi-

cate  corresponding parts throughout.

Figure 1 of the drawings shows an end

“view of the apparatus; and Fig. 2 a plan

vicw. Iig. 3 is a rear elevation, showing

the concave transfer roll partially. broken

away, stepping down from the sheet of pulp
on- the exterior to section of shafting on line

- 3—3, Fig. 1.  Fig. 4 shows a vertical section

of the forming and transfer cylinders. Fig.
5 shows a section on line 5—5 of I'ig. 4; and.

- Fig. 6 a section on. line 6—6, Fig. 4. Fig.

7 shows a longitudinal section of a portion
of the concave transfer roll on the line 7—7,
IFig. 8; and IFig. 8 a transverse section. of
the same on the line 8—8, Iig. 7. Kig. 9

is a side wiew-of .one-of the-disks formin

the transfer roll, shown partially covere
with wire netting. |

Referring to the drawings, A, indicates

the pulp tank, in which revolves the forming
- roll, B, the extended ends of which rest in

bearings " 5’, and which is rotated by mearis
of the gears, & 2. The forming roll, B, is a
metal shell thickly pierced with small
forations, and is covered on the outside with

" wire netting of small mesh, a portion of

which is shown in Ifig. 2. The operative
portion of the roll, B, within the tank, A,
1s of the same size and shape as the bilged
mandrel, M. | |

"Within th formiﬁg roll, B, is a suction

~ box, C, which, by means of straps, ¢, ¢, ¢, 1s

 suspended from and secured to a shaft, D.

45

50

The shaft, D, is provided with a worm and

vear, d, d’, by means of which it may be ro-

tated to the end of adjusting the position ot

“the suction box, C, within the roll, B. Krom |
the suction box, C, a pipe, E, leads to an air

exhaust apparatus of any usual 'or suitable
form (not shown in the drawings).

- If, indicates a pipe through which water
may be withdrawn from the interior of the
forming roll, B. | | S

(+, is a pipe. leading from a source of air
pressure (not shown), and provided with a

-~ TOW of tubes, g, g, g, whereby an air blast

may be directed against the inner surface: of

- the roll, B. |

8o

H, 1s the concave surfaced transfer roll lo-

. cated closely adjacent to, but out of contact

60

| x_ G 5

with, the forming roll, B. The transfer roll,
H, is made up of a series of independent hol-
low disks or sections, A, A', A%, &c. which are
rotatably mounted on a fixed shaft, 1. Iach
of the disks, A, is made up of two side walls,

4, ¢, connected, adjacent to the shaft, 1, by a

hiub, . The space between the side walls, 2, ¢,

and the hub, 7, is divided into a series of cells
by partitions, ¢%, %, &c., which extend from

per-

928,247

the hub, 4, outwardly to the periphery of the
disk. . Perforations, 7%, through the hub 7,
connect with each of the cells formed by the:
- partitions, 2%, 4°.

_ The open peripheral faces
of the disks, A, 2%, A%, &c., are covered with
fine wire netting, shown partly broken away.
in Fig. 9. The hollow

70

fixed shaft, 1, on

which the sections of the transfer roll, H, -

rotate, is divided by a partition, X, into two
parts, %, &’. A serles of ports or openings,

4, 7, through the wall of the shaft, I, mto.
“each of the parts, £, £, are arranged to reg-

ister with the openings, 42, of the disks, A, 27,
&c., as these rotate. One part, %, of the shaft,
1, is connected with an air exhaust (not
shown), and the other part, 47, 1s connected

75

80

with a source of air pressure (mnot shown)..

Each of the sections forming the transfer

roll, I, is so shaped that the transfer roll

presents a concave exterior surface, which 1s

the converse of the bilg

| surfaces of the forming roll, B, and the
| mandrel, M. - - | . |

. _ - 8H
oed or convex exterior

M, indicates a bilge - sliaped coﬂapsible .

mandrel .of any usual or suitable construc-

‘tion, supported by the shaft, N, which rests
in open bearings or crotches, m, m, and 18

90

adapted to be rotated by the gear wheels,

‘n, n. The mandrel, M, lies in contact with
‘the transfer rell, H, the sections of which -

are rotated by friction therewith.

The operation of the device.1s as follows :

The tank, A, being filled with pulp to the

required depth, and the suction box, C, be-
ing set by means of the worm and gear, d, d’,

so that its lower edge is slightly below the
level of the
roll, B, is revolved, and a |
pulp is brought up on the surface thereof

- from the mass in the tank, A. Air is with-

drawn from the suction box, C, and by means
of the wvacuum or partial vacuum
formed, the -film of pulp, as 1t

the “surface of the forming roll, B, and =

portion of its watery content 1s extracted so-

that it is partially dried. As the film of
pulp reaches the line of the tubes, g, ¢, a
blast of air through the pipe, &, and the

tubes, ¢, ¢, detaches it from the forming
roll, B, and carries it over to the transfer.

pulp in the tank, the forming
film or web of .

thus
‘ : passes 1
front of the suction box, C, is firmly held on

100
105
110

115

roll, H. The detachment of the film of pulp -

from the forming roll, B, and its transfer

to and retention upon the transfer roll, H,

is facilitated by the exhaustion of air from
the part %, of the hollow shaft, I, actin
upon the film of pulp through the ports, ¢,

in the shaft, I, and the ports, 42, in the disks,

h, &, A2, &c., which form the transfer roll,

H, as these latter register with the ports, Z.

120

As the film of pulp approaches the point at

the mandrel, M, it is loosened from the sur-
face of the transfer roll, and its transfer to

the mandrel is facilitated by a.moderate air

which the transfer roll, H, is in contact with

130




 essper

pressure a

ports, 72, .as these reglster with the

ports, . Whe‘n the film reaches the hine

of -contact between ‘the transfer roll, H, and
the mandrel, M, it leaves the transfer roll,
and follows the mandrel and 13 ' wound there- |
~onuntiu a barrel body of the reqmred thlek-

- ness 1s formed.

10

15

- 20

25

portion of

Tt will be evident that since each of the'
‘independently rotatable disks or sections

forming the transfer roll, H, is revolved by
friction -with that

samie means surface rete of speed as such

largest part of the mandrel, moving more

rapldly than the larger end dlsks ‘which are:
in contact with the smallest parts of - the
mandrel, and so in like manner with the
: 1ntermed1&te disks.

‘In this way I am able
to cause every part of the sheet of pulp to
travel at a uniform rate of speed in its prog-
ress over the :Eormmg cylinder, and: transfer |

roll, and while being -wound upon the man-

._drel ‘and the stralning and tearing of the

30

~avoided. Any slip that may be due to the-|
difference in size of the two sides of the -
dividual sections .of the transfer roll, H, Wlll |
'_be so slight that it ‘may be d1sregerded

35
B to Tise 1n the opell bearings; 7, m, and. thus

ace is afforded between the mandrel and
{ roll for withdrawing a web of pulp from a

40

45

sheet of pulp which would result from verle—"

tions in-the rate of travel as the sheet IS
transferred from ‘one surface to another is

-The Shaft N, of the mandrel, M, 1s. free

the transfer roll, H, for the sheet of pulp

upon-the mendrel as 1t increases 1n thickness
The

by the deposition of successive layers.
sheet of pulp 1s sub]eeted to the entire weight
of the mandrel, and 15 thus compressed as it

is rolled upon the mandrel, forming a rigid,
solid barrel body-

After the barrel body has
attained the requlred thickness, the mandrel,
M, is -removed by lifting the shaft N, from
the bearings, m, m, and the barrel b{)d}" 1S

" removed from the mandrel 1n the usual INAN-

o0

ner and set aside to dry.

What I claim as new and de51re to Seoure.

- by Letters Patent 1is:

3D

| 1 In an qpperetue for forming bilged
barrel bodies of paper pulp, the combination
of a bilged forming roll for wﬁhdrawmg a

web of pulp from the vat, a bilged mandrel
and a concave surfaced transfer roll lying |-

- between said forming roll and said mandrel,

.60

- 65

and 1n contact with the latter, and composed
of hollow, independently rotatable sections

‘mounted .upon a hollow fixed shaft, and
means of communication between the in-

terior of said shaft and the interior of each

~of said sections, substantially as and for the

purposes set forth.
2 In an appmretue for formmg bilged |

o

plied to the film -through the
- part, £°,'of the hollow shaft, I, the ports, ",
- and the

portlon of the mendrel -
‘M, in contact therewith, it will travel-at the-

| the mandrel the smallest or
“.central disk, which 1s in contact with the |

| drawing

b2l

‘the combination

berrel bodles of paper pul
or withdrawing a

of a bilged forming roll

‘web of pulp from a vat, a bilged mandrel
and a concave-surfaced tranafer roll lying

between said formmcr roll and said mandrel |
and 1n:contact with the latter, and composed

70

of independently rotatable seotlons, substan-

tially as and for the purposes set forth.

3. In an apparatus” for forming blltred :
the comblnatlon-

barrel bodies of paper pulp,

of a bilged forming roll or withdrawing a

75:-_

web of pulp from the vat, a bilged mandrel =

and a concave surfaced transfer roll lying
between said forming roll and said mandrel =
| and in contact with the latter, substantially

as and for the purposes set forth.

4. In an epfperetus for forming bllged |

barrel bodies of paper pulf the combination
of a bilged forming roll for withdrawing
"web of pulp from the vat, a bilged mandrel

and means for transferrmcr the web. of pulp

80

&

from the forming roll to. the mandrel, sub-

stantially as and for the purposes set forth
5. In an ap
barrel bodies o per pulp the combination
of a perforated ]g)errel shaped: forming roll
for withdrawing a web of pulp from a vat,

yaratus for forming -bilged
90

a. shaft through said forming roll, a suctlon_ |

box seoured to said shaft, means " for -with-
‘air from: said Suotlon box, and

95 .

means for rotating said shaft to the ‘end of

adjusting the position of.the suction box
‘within the formmg roll, substentlally as end‘
for the purposes set. forth.

6. In° an apparatus for forming bilged
barrel bodies of paper pulp,
with a perforated ]::'e:['ref3 shaped forming
vat, of a pipe connected with a sourece of air
‘pressure -and extendm% longitudinally
through said. forming roll, and a series of
tubes extending from said pipe to points near
‘the interior surface of said forming roll,
eubstantlally as and for the purposes set
forth. ;

per pulp the combination

barrel bodies of
II;e,:l:':rrel shaped forming roll

of a Perforated

for withdrawing a web of pulp from a vat,. .
115

a concaved surfaced transfer roll adapted to
recelve such web, and means for directing
an air blast agamet the interior of said
forming roll to the end of transferring the
web of pulp from the forming roll to the
transfer roll substantially as set forth.

device comprising a fixed shaft divided bv

105

re

106
the eombmetlon - '

- 110
7. In an epparatue for forming bll'ﬂ'ed '

120-
8. In an appqratus for forming bllged
barrel bodies of paper pulp a transferrmcr .

a longitudinal partition, and having a series’
125

each side of said partition, and a series of ="
hollow, independently rotatable disks mount-

of openings through the wall thereof on

ed upon said shaft, and having openings 1n
the hubs thereof arranged to register with
‘the openlngs 1n . the sheft as the dlskc; re-

130
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Corrections m Letters Patent No, 928,’2{7.'

volve, Substa:ﬂtlally as and for the purposes

set forth.
9. In an apparatus for formlng bllged

‘barrel bodies of paper pulp, the eombination

of a fixed shaft, a series of hollow disks in-
dependently rotatable on said shaft, and

forming together a concave surfaced: transfer
. roll _aml means for inter mittently withdraw-

ing air from and admitting an air blast to
the hollow interiors of said disks as they
revolve upon said shaft, substantlally as and
for the purposes set forth. |

10. In" an apparatus for forming bﬂﬂ*ed

- barrel bodies of paper pulp the combination

of a bilged forming roll, a bilged mandrel,

‘means for transferring A, bﬂge -shaped web

of pulp formed upon the forming roll to
the mandrel, and means for causing such

[SEAL 1

| ruary A. D

. 923,247

web of pulp to retain its bilged shape durmﬂ'
its transfer from” the forming roll to the
mandrel substantially as set forth.

11. In an apparatus for forming bilged .
‘barrel bodies of paper pulp, the combination

with a bilged mandrel and a bilged forming

roll, of means for causing the b11fre-shaped
web of pulp formed upon the forming roll
| to retain 1its bilged shape during its transfor

from the fmmmn' roll to the mandrel suly-
stantially as set ?orth ‘ -
In testimony whereof,. I have hereunto
subscribed my name, this 1st. day of I¥ (,b-

1907
WILLIAM H DLCKDR
WVltnessea

~ Eb. F. HUGI:IF‘-;
| JA“\[LS Praxmr.

It is hereby cﬁrt1ﬁed that in Lettera Patent No 928 247 granted J uly 20, 1909
upon the apphcatlon of W1111am N. Decker, of Syra.euse, N oW York for an 1mpr0ve-
ment in Apparatus for Making Barrel-Bodlea from Pulp,” errors appear in tha prmted'f

"spemﬁca.tmn requiring correctmn as followa : In lme 57 page 1, the word method 2
should rea.d means, and page 3, lines 6364, 73 81 88, 98-99, and 109, and page -i lmea |
1 and 11—-12 ‘the WOI‘dS ¢ and for the purpoaes ” should be a+rmkan out; and that the
said Letters Pa.teat ahould ba rea.d ‘with thesa correctwns therein that the same ma‘y

-I conform to the record of the eaae, in i;he Patent Oﬁice | | |
 Signed and sealed thm 24th day of August A. D, 1909.

F. A. TENNANT,

Aecting Commissioner of Patents. |
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volve, Substa:ﬂtlally as and for the purposes

set forth.
9. In an apparatus for formlng bllged

‘barrel bodies of paper pulp, the eombination

of a fixed shaft, a series of hollow disks in-
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the hollow interiors of said disks as they
revolve upon said shaft, substantlally as and
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10. In" an apparatus for forming bﬂﬂ*ed

- barrel bodies of paper pulp the combination

of a bilged forming roll, a bilged mandrel,

‘means for transferring A, bﬂge -shaped web

of pulp formed upon the forming roll to
the mandrel, and means for causing such

[SEAL 1

| ruary A. D

. 923,247

web of pulp to retain its bilged shape durmﬂ'
its transfer from” the forming roll to the
mandrel substantially as set forth.

11. In an apparatus for forming bilged .
‘barrel bodies of paper pulp, the combination

with a bilged mandrel and a bilged forming

roll, of means for causing the b11fre-shaped
web of pulp formed upon the forming roll
| to retain 1its bilged shape during its transfor

from the fmmmn' roll to the mandrel suly-
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1 and 11—-12 ‘the WOI‘dS ¢ and for the purpoaes ” should be a+rmkan out; and that the
said Letters Pa.teat ahould ba rea.d ‘with thesa correctwns therein that the same ma‘y

-I conform to the record of the eaae, in i;he Patent Oﬁice | | |
 Signed and sealed thm 24th day of August A. D, 1909.

F. A. TENNANT,

Aecting Commissioner of Patents. |
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Correct

Letters Patent No, 928,247,

= e——— T

upon the application of William N, Decker, of Syracuse, New York, for an improve-

ment in * Apparatus for Making Barrel-Bodies from Pulp,” errors g ppear in the printed

| specification requiring correction, as follows: In line 67, page 1, the word “ method

| should read means, and page 3, lines 63-64, 73, 81, 88, 98-99. and 109, and page 4, lines

I and 11-12, the words “and for the purposes *’ éhould be s*ricken out; and that the

- said Letters Patent should be read with these corrections therein that the same may

conform to the record of the case in the Patent Office.
Signed and sealed thig 24th day of August, A. D., 1909.
[SEAL.] F. A, TENNANT,

Acting Commissioner of Patents.
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