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'formmg part of this specification, in w

in section, of miy improved machine tor-‘rorm—.
" ing hollow pulp articles.
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-_k_:_To CLZZ whom zzﬁ ma J conceri: -

Be.it known that I, Jurian H. RIVER&... a citi--
zen of the United States., residing at St. Louis, ‘|-
Missouri, have invented a certain new and use-
tul Tmprovement, .in Machines for Forming
- Hollow Pulp Articles, of which the following
-is a full, ¢lear, and E:h&t:t description, such as.
- will enable others skilled in the art to swhich it
“appertains to makeand use the same, reference.
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beihg had to .the accompanying dmwmos

Ficure'l.is a side elevational view, partly

Fig. 2

larged view of the forming-mold.

18- an en-

pulp article made by my improv ed mdchine,
and Fig. 5 isa modlﬁed form of distributer. -

“This | invention relates to a new and useful
. improvément in machines for forming hollow
pulp articles; and it consists in the forming--

mold: the feeding: niechanism, and in the dlt—

| ferentlal speeds between the teedmo mecha,n-

1sny and:said torlmntr-mold | :
Other features 1631(:1@ in the constr uctlon

L&rranﬁ'ement and combination of the sev eral-
parts, all as wﬂl be hereinafter deseribed and -

afterward pointed out in the claims. .

Inthe:drawings, 1 indicates a dr wmo-belt_-
»: whicliis’ capable of being placed on fast and
" loose: pulleys 2 and 3, as is well widerstood..
The snaft: of these 1)111163?5 carries driving-
pullegs 4 and 5, which driving-pulleys ave; of
.dlﬁerentdlametm‘s sald pullevshax ing mount- .
“eod thereon belts 6 and 7 (, which pass over pulf
leys 8 and 9, arranged on shafts10 and: 11.
The “shaft 10 is preterablv mounted upon a-
vertically - slidable bracket 12, mounted .in
guideways 13, whereby the bearing and its
“ carried shaft may beadjusted vertic ’lll\ o Any
suitable mechanical means may be employed
for moving this bearing up and down, and-
such niovement may be 111.:11111&113 oY mechdn—-ff
ieally contrulled as 1s well unc]erstood

U shaft i1 is preferably mounted in-a hxed

i adut 14 wuued to a ‘aultdl)](‘, post; 01‘ 5111)-

{ cvlinder 17.

| ;

'mounted B
The upper end of shaft 11 carries a head 186,

fixed to the head 16, although 1t may be re-

) port 15, llp(m wlnch the guldewavs 13 a,m: also_-fl_.

o
upen_which.-is mounted.-a perfora,ted hollow'- |
This cylinder 17 -is preferably -

MoV able if desired. - Within the c¢ylinder 17 .

| 1s an inner ‘screening cylinder or mold 18,
| whose cut tongues .are preferably bent out-

Fig. 8 1§
. & Cross- seetlonal view on the line 3 3 of Fig. 2.
Fig. 4 is a detail view.of a portlon of a hollow"

The

| wardly to provlde a space between the :¢ylin-

55

der 17 and mold 18 for the passage of water,

the water finally escaping through the open-
ings 1n cylinder'17.  These tongues, which

are indicated at 19, extend in a lonu itudinal

60

direction, and in operation after- the pulp is: .

deposited against the inner face of the mold.
18 the said mold and its contained lining of
pulp is removed from the cylinder 17, atter

which the pulp may be slid endwise. from the
mold 18, the longitudinal disposition of the

;_tonuues readily lendmo themselves to tlnfs-

movement without oﬂerlnﬂ any. obstr uction.

Of course such movement w ould be ; i adown-

ward direction, with the cy linder in the po-
‘sition shown in Fig. 2 or in a direction from

the free ends of the tongues toward thelr at--

tached portion.
The pulp and water-is (115131'1bute(l through-

feeding dev ices, and it is a feature of my ‘in-
vention 'to &,peed up these feeding devices
whereby pulp and water are thrown eutwa,rle

by centrifugal force at a speed equal to or
greater than the circumnferential speed of the

mold. In this way-in addition to the action.of

centrifugal forceupon the-pulp fibers deposit-:
‘ed against tlie mold the said fibers-are thrown:-‘
foreibl y against the mold and lie in layef;s or.

strata w hmh are quite compact:-

iq
.h‘h-

the compactness of’ the pulp ar tlcle she the;
course of formation depends upon:the cn'emn--_

ferential speed of the mold. Empirically, I
‘have found that where the- mold travels two

out the length of the mold 18 by appropr iate

75
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‘hundred and seventy-five feet per minute the

density of the pulp is about ten: grains per:

“cubicinch, and where it travels four hundred
'and seventy two teet pu mmutf., about IllIIG-:' |

l"lglrl' |rI
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is

20

=

teen and one-half grains per cubic inchi'seven |
- hundredand eighty-six feet per minute, about
~thirty-one and one-fourth grains per cubic
inch; seventeen huadred and seven ty feet per
minute, about fifty-four grains percubieinchs
two. thousand nine hundred and ninety feet
per minute, ahout seventy-elght grains: per. |
cublc inch; four thousand three Hund red and

eighty-three feet per minute, abouit ninety-

three grains per cubic inch; five thousan cdeight

hundred and thirty-nine feet per minute, about
one hundred grains per cubicinch: seven thou-

sand three hundred feet per minute, abouit one

cubic inchi of 'water.  The pulp. fihers and the
water are.thrown centrifugally against the

‘inner surface of the mold 18, upon which the

fibers. are deposited, the water passing out- | density,

~wardly through the openings in the cylinder

35

40".

6o

"
- quently as -the density of the cast increases
25 _
1 bhave further found that after
heen.deposited against the mold it can be dried
to some extent by continuing the sarie or in-:

-creasing the speed up to within certain limits.
30

deposited upon the mold 18.

“The circamferential speed

17 and mold 18, | \ _
letermines the density of the pul b, and conse-

1 consider it important in the manufacture

of hollow pulp articles in order ‘to avoid rup-
ture or breakage on the inner face of ‘the ar-

ticle to speed up the ‘mold to the point of re-
quired density and malntain that speed until
the desired-thickness of pulp fibers

The feeding. mechanism is preferably n-the

form ,Of a.clisk I.QQ;(}}J thg lower end Oftll e shaft |
10,-which disk may have upwardly and out-

.

wardly extending curved lips or wings tfor | article itself as an article of inanufacty re, 4s.

the purpose of catchingand carrying the pulp-

water to the periphery of the disk for the pur- |
pose of delivering the same with considerable. |
centrifugal force against the mold 18 and in |
- linesslightly tangential.  In other words, due
to theunequal speeds at which the mold 18 and-
disk 20 are driven. the pulp-water will be |

the
tarown off tangentially. and this action. COn-

tributes to the laying of the pulyp fibers cir-
cumterentially,. with the result that a more
compactand a stronger structure resu lts.
fact. the hollow pulp eylinder for ed by my
improved apparatus possesses the character-
1stic.of having its fibersin overl ving strata,

the individual fibers I,i*ing‘,_';'g'eneml];r_ 10 a cir-

-cumferential direction. - o
While I have shown a feeding-disk 20 as

beéing driven at a faster:speed than the. pet-
tforated mold 18, it will be obvious that because

ofthedifference in diameters of these two parts
‘their -cireumfercntial -speed will be approxi-

- mately the same.

- 22 indicates "a :funnel whose - mouth sur-.

rounds the shatt 10, so as to equally distribute

the pulp-water over the disk
“being preferably mounted
5018 to- he-movable therewith and maintain
at all times a fixed relation between the lower

cyvlinder 18,

has been’

768,308

20, sand funnel

extremity of  the funnel- mouwth and  the

disk 20,

In Fig. 5 have shown a modified form of

distributing-disk i which the shaft 10 cArrles
a bell-shaped distributer 25 0n its lower-end,.
the upwardly=extending hollow boss on the

same extending above the mouth of the fun-
nel. T have. found that this arrs ngement an-

| | swers equally as well as the flat disk 20, as
hundred and twelve grains per cubic ineh. |
~The pulp.and water when introduced into the | _
mold approximate a density oftwo grains per | the bell and thence  ontwardly, heing, - dis-
i charged from the mouth of thie Lell mahori-
zontal direction.

~1In operation the pulp-water containing a

the pulp-water is thrown out by the radial
webs 26 of . the bell against the inner face of

preferably, of from two to  three

grains per-cubic inch is fed into the funnel:
and daistributed by the disk 20 upon the por-.
Torated mold 18. The ¢ riving-belt 1 is op-
_‘ ‘th erated at the desired speed: and. manually or
the percentage of water therein diminishes. |
the pulp has

ered, so as to feed the pulypy lengthwise the

ited upon the mold 18, the hracket 12 is raised
su as to permt the removal of the mold 8.

L prefer to allow the hollow pulp article to
‘dry in the mold 18, wlien it can be removed

| without danger of losing its shape, particu-
Jarly where it possesses a small density.

. To catel the water thrown off by cylinder
14, T surround the | _ .
1ng 4 closed hottom and a discliarge-spout 24.

same with a shell 23, hav-
- I'donotin this a yprication elahm the proe-
ess of making hollow puip articles nor- the

the same are shown,: deseribed, and: claimed

T

In cotpanion applications filed by me-of éven:
“date herewith.
170,122

- Fam aware that minor ehanges’'in the con-

being Serial Nos. 170,121 and

struction, “arrangement, snd combination of
the- several: parts of my device can be made

“and substituted for those herein shown and

deseribed without in the least e parting’ from

“the nature and prineciple of miin vention.

~In:

_ Having thus deseribed v invention, what

15 claimed as new, and.desived tobe secured

by Lietters Patent, is

1o I an apparatus 6f the character ‘de-
sseribed, the combination with a driving-shaft
carrying:two pulleys of Jdifferent aiameters, .
-a perforated mold driven by one of said pul-
1 leys,and a feeding deviee maovable Jongitu-
| dihally the eylinder driven by the other of
said pulleys: substantizlly as Jeseribed.

2. To an apparaius of. the character de-

-scribed, the combination with a perforated
{ mold, of means for rotating the same, and a
pulp-feeding device movable longitudinally

on the hracket 19, |

134

70

" 8o

otherwise, the ‘hracket 12 is raised and low-
9o

under 18, When the destred thickness of

palp fibers of “the required density 18- depos-

95

100
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(L0

115



5

768,308 -

“the mold; and means for rotatmo* the ieedmg
device ab 8 speed different from tha,t of the

| mold substantially as descmbed

3. In an apparatus- of "the character de-

scrlbed the combination with a vertically- |
a,rmntred rotatable mold having perforated |

side walls., and a vertlcally-movable rotatable

feeding device acting centrifugally upon ther

. pulp —weter to be deposmed against the inner:

L IO

} face of thé mold; substantlally as described. -

4. In an apparatus of _the 'character de-

_ geribed, the .combination’ with .a -rotatable
~ .mold, ot a centrifugal feeding device movable

-in‘an axml dlrectmn in the mold substantmlly

as deseribed. .
5. Inan. apparatus of the cheracter de-

| chmbed the combination with arotatable mold

2C

having perfora,ted side walls, of a centrifugal
'teedme‘ device, said mold‘and feeding device' |
having a relatwe longitudinal movement, and
‘mieans for supplying the pulp-water upon the

- feeding device; substantially as described.

6. In an apparatus of the character de-

“geribed, the combination with a rotatable mold

having perforated side walls, of a rotating disk -

“movable in alongitudinal dlrectlon reletwe to

30

“the mold, and a pipe for supplying pulp-wa-

ter to the disk, said pipe being concentric to

'edld disk: substa,ntlally as- deserlbed ~
7. In an apparatus of the character ‘de- |.
seribed, the combination with a rotatable head

186, of a perforated cylinder 17 mounted there-
on, &nd a cylinder. 18 removably |
on the cvlmder 17, said cylinder 18 havmg

scribed, the combination with a perforated ro-
tatable mold of a disk movable in the mold.
projections on the disk, and a supplv-plpe

: substanmallwf as descrlbed

35
- scribed, the combination with a-perforated ro- |

- 8. In. an apparatus of . the character de-

tatable mold, of a winged distributing-disk

‘movable in the mold, and a supply-pipe for

delivering pulp-water upon the winged dlsk,

40 \substantla,lly as described.

9. In an apparatus of the chal acter de-

" Seribed, the comibination with a rotatable mold

45

‘having perforated side walls, of a distributing

element capable of relative lon gitudinal move-
ment with. respect to the mold ‘means for ro-

-tating said element i its various positions in.
the mold, and a feeding device for supplying
| pulp-water to the. dlStI‘lbutll'lU‘ element In 1ts

different poqmons substantlallv as described.
10. In an: apparatus of-the-character de-

- scribed, the combination with a rotatablée mold
" having perforated side walls, of a ‘rotatable

_'element SO tha,t the pomt of sup
£0 the dletrlbutmﬁ element in

- the various p051t10ns of the latter eubetan—
tially as described. -

seribed,”

supply—--'

\

same rela,tlon

11. In- an apparatus - of the character de-

8

lV bears the ‘

60

the combination’ with a movable.
- braeket of a shaft journaled in said-bracket,
-means for driving eald shaft, a disk arranged .
| apon the" end of said shatt fer distributing
pulp-water centrifugally, and a -supply-tube
for the pulp-water surroundmg the shaft and

having its discharge end in proximity to the.. .

disk, saad supply-tube being secured to the
__ bracket substantially.as described.

12, In an apparatus of the charaeter de-

seribed, the combination with a MoV able

brac}ﬁet, of a shaft Journaled therein and hav- .

|ing a winged disk at its lower end, and a furr—-'.f o
nel whose mouth surrounds the f-:.haft so as t6-
discharge the pulp-water upon the disk, said
funnel bBlIlO' secured to the bracket, substan—f-
1 tially as deserlbed . .

75

13. In an apparatus of the charaeter de-

seribed, the combination with a rotatable head,
‘of a erforated cylinder 17 arranged there-

80

on, and a.removable cylinder.18 a,rrancred in -
the cylinder 17, said cylinder 18 having bent

tongues t0 prowde openings and spacmﬂ"
‘means; substantially as described. -

14. In an apparatus of the chara(jter de-

mounted

tongues 19; substantlallv as described.

90

15. The herein-described m,old for paper-—";_‘:f'-;_,

pulp comprising a shei! having .ton

scribed.

gues bent:
outwardly therefmm Substemtmlly as de-_fr-'f_'. *

16. The hefem descrlbed mold comprlsmm -

substantially as described.
" 17. The herein-described mold c:omprlsmg

| ashellhaving 10110‘1(31](]111&115 dlsposed tongues -
struck up from the body portion of the shell .

100

a shell having outwardly-bent tongues struck

“up from its body portion, said tongues being = -
.arranged in lono*ltudmal TOWS; substantlallv o
as described. '
In testimony w hereot I hereunto affix IIIy o I

105

wnature, in the presence of two e*ltnesses,- a

thle 13th dav of August, 1903.

- distributing element movable longitudinally — ' N JULIAN H RIVERS

~ the mold, and means for. supplymO' pulp-wa--|
“ter to the distributing element, said
nieans bem@P movable with the d1str1butm0' L

VVltnesses |
' GEORGE BAhEv», [£Y.1,
LrNorRE WILSON,
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