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- ‘citizen of the United States, residing at South
- Manchester, .in the. county of Hartford and
State of Connecticut, have invented a new and

. No. '7;86,996;

UNITED STATES

 Patented April 11,1905,
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minlly
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 PAPER-MACHINE. .

o SP'ECIFIGATION farming- part of LEttet'g Patent No, 786,008, dated April 13, 1905_' _
. Bynlication filed October 6,1904. Serial No, 227,402, ' ' '

To all whq??z}-._izﬁ may concern: - |
~ Be it known that I'"Knient E. RodERs, a

useful Paper-Machine, of which the following

1s a specification. -

. .This:invention, relating to paper-making
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machines, has for its object the production of

8 novel machine wherein an endless wire belt

- or gauze is made to travel over a non-rotative
" suction-box having its perforated face im-

mersed in the pulp in the vat, the water hold-

- ing the pulp in suspension being drawn into the
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box, the incoming water passing also through
the woven-wire belt or gauze, the fibers in the

pulp being- directly deposited on the belt or

gauze, the fibers sucked onto the wire belt or
gauze fromthe pulp, which is kept well churned
or agitated, being crossed or matted together,
thus insuring the production of a strong web

~which may. be varied in thickness through

controlling the intensity of. the vacuum-cre-

- ating means coacting with the suction-box to

3¢
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exhaust the same, variations in the intensity

- of the vacuum causing the fibers of the pulp

to be deposited more or less rapidly on the

wire belt. Variationsin thidkness of the web
of paper may also be effected by changing
the speed of the wire belt or gauze across the
-non-rotative suction-box in.the .pulp. The
wire helt has coacting with it an apron, pref-
“erably of felt, that receives the pulp-sheet

from the wire belt.

Prior to my invention no part of a non-ro-

tative suction-box over whieth a wire belt is
made to travel has ever been immersed in pulp
gontained in a pulp-vat.

only possible to make stronger paper when

- -thus laying the fibers of the pulp, floating in
- every direction, across each other, and thus in-

- sure the formation of a very closely-matted
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web, but'it is also possible to deposit more

or less of the fibers of the pulp and deliver
from one wire belt a llo‘moge'neous web of-

any desired thickness.

Prior to my invention heavy webs for pa- |

TN T — ——

i By locating a part
of the non-rotative suction-box in the puip in
the vat and keeping the pulp stirred it is not

| per, &c., have been rﬂade‘by the.emplojment

separate cylinder-molds being brought in con-
tact and united by pressure, &ec., thus mak-
the thick web so produced presenting a lami-
nated structure which is not so - strong as a
homogeneous web, such as may be made by
the apparatus herein described as being formed

by depositing fibers on one wire belt or gauze. 6o

My invention therefore com prises, broadly,

of a plurality of cylinder-molds, each located .
n its own pulp-vat, the webs formed on the

ing a thick web of a plurality of thin plies, g5

a vat to contain pulp, a non-rotative suction- -
box sustained in the pulp, and a movableend-

less wire belt or gauze on which the pulp may
be deposited by exhausting ‘the suction-box.
Other features of my invention will'be here-

inafter more fully set forth in the claims at :'.

the end of this specification.

. Referring to the drawings, Figure 1 repre- =
sents a paper-making machine in which the

fibers of the pulp embodying my invention
are shown in one good form. Fig. 1* shows

my novel suction-box with deckles applied -

thereto to control the width of the pulp-web
and of the paper; and Fig. 2 represents a ma-
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chine embodying my invention, the endless

wire belt or gauze and the felt or apron be- - N

ing somewhat differently arranged one with".

relation to the other. -~ -
The vat 1, Fig. 1, receives in usual manner

of any consistency. ated |
4 non-rotative suction-box 2, having perfora-
tions 5, through which the water containing

‘the pulp.in suspension is sucked, the box be-

80
“thin liquid - alp composed of ‘water and fibers = -
I have located in th& vat - |

ing extended into the pulp in"the vat-and be- -
ing provided with an outlet 3, leading to'any
usual box - exhausting means or means for

creating a vacuum in the box—such, for in-
stance, as a suction-pump. - The suction-box
has a valve 4, that may be adjusted to admit
‘more.or less air to the box for regulating the

intensity of the vacuum and the effective force

thereof in depositing: the fibers of the pulp -~
more or less rapidly upon the endless belt or

wire, to be described, as the latter is moved

| over the perforations in the suction-box. =~ |
The vat contains a roll 6, located near the -
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AR :;31,1{:-%:1 023 ‘}e:m where the same is 1m-
tho wire beF . which is fed
'.'1 the pulp ov ev' s, ouide-roll
the vat, the line of move-
vir .,belu ﬁel z{rﬁ-hbutmnﬁ v par-
o verforated face of ihe suction-
:'ffﬁ‘.‘:?z*ﬁl the gl gf*ﬂi“lji‘ 8 the wire beilt
sen a series of sgneeze-rolls § and
'_: LJ s 18 tnrned aron C{ me upper
3§ “*"vﬁ. fod over a :J'zi'm‘ﬂ m J_ 1JJ 8,
=¥-Ti~u 1%
i hG Bhe val
wg- 3010,
£ hﬂ e provided the machine v vith a felt or
apron 14, which coacts with the wire belt In
Cal rryving the pulp-web from the guide-roll 8
bebweoen the sgue xe-r*ﬂ.: s & and press-roils 10,
said feib or z‘zw w being fed downwardly from
the lower nress-roll about suitable ﬂ*mﬂe roiils
15,8 fension-ro H?b between squecze-roils 17,
and ov er 8 g ide-roll 177 to the s;;ume-mli 8.?
thus mmaking o continuous feit or apron.  "Lhe
press-rolls 10 in Fig. 1 are employed
the endless wire bely and the endiess yeit or
apron, the lowserniosi press - roll having a
worm-5o : by 4
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thickness of the puifr.- veb 10 18 aes
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being moved upwardiy
o ﬁ‘t’ii}‘“‘t 8%, |
The formed na
om bebween e p
.mﬁauaﬂ s :‘-ufmg;- u” Tl’tﬁ yal 1
. taay are rotal
40 the fnin rwi‘}
ﬂmn}m Honting, 80 a5
upoen Lhe wire 13&1?
vecuom 15 formeo :u 1
SUCHION GDPAFALHS draws
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stood that the 1y 'i,;;‘?d'“'*
in the puln may
50 beli dependsinone
bhe ope ning oy closi ng O
pilp being fovmed woen
Hle‘pum iy being made
1s opened. i will also he unders
55 snead of operation of the 1
the vacuum or sucking
through the wire- bhelt Liic s "'%'fm hox
h{l inereased a8 1t is kwr‘w 1o Inerease
the hhnﬂmu of the mass of pulp beinyg de-
6o posited upon the wire belt. |
helerving to ?“g‘._., the fat marked 292
- prov ided with a suciton-hox 21, having an ou-
fat 3, (‘.‘-.;}Fi'a.;?ﬁ}ujﬂilﬁ'iifjg': withy the outlet referred
to with relation to the suction-box %, The
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wire beit 20 {a]m wn by dotied Hines) 1s repro-
senibed as cutering e vab conteining the pulp
ab or near one end, whore 1t 1= | e under a
puide-roll 30 and thence across the perforated
face of the sue h(m—r}n' o8 directlon sub-
stanbially parallel to said face, the belt pass-
ing between a couching-roll 23 and an op-
Q()bﬂd ouide-roll 26 a aid ) INCE OVer t Series
of smaller guide-rolls 267 27 about a ten-
gich - roll .‘2%3 thence over a guide-roil 287
b ek ta and over a squeeze-roll 29 and into
the box to the guide-voil 30,0 The wire beit
23, Hig. 2, hm coacting with it an e ncess felts
or apmn& and said apron and wire belt dertve
their movement froin & worm gear ,mt_l shaft.
and the lower press-roll may be rotated af any
desired speed, a8 D¢ )ﬁd{ﬂ for with relabion

to Fig. 1. The vab 22 has agitators, and the
felt 15 shown as ht’-"ll"l;l_é‘, :.mi,:mm! to be cleaned

sy aowhipner e, anc bhe wive halt is Fepresents
od as being clesnsed by a stroam. of waler
ajected from a suitable nosde. I will beun-
derstocd that ﬂh& nress- robis employed ior
mmhu *i;cwn; selt nnd the felt or apron may
k
{1

b
F‘*
ha tm*ma v any asual nechs

X s, nob neces-

sary to Do "sze'n sHowT.
From the foregoug f:"‘.- witl "l‘*{'*- understood
ﬁ:.f'i et the thickness of the pulp web ean be veg-

siabed by the amount e:;f vacnunt i the sie-

.im} hox controiled erther thrm:gh the speed
of the exhausting means or tue manipulation
¥ *-‘Jh- valve fjfmm*(;w:l therewith and alse by
pegulating the suriaee mwu:_{ of the belt witn
elation to the nerforated face of the suekion-

1
' box, over umim the wire M% s moved, The
|

nulp sheet 1s formed of fibers sucked Irom
the Hgud n dp direetly upon the wive belt,

and as (he thers in the ﬂ_x}*.:» are extended 1n
SVery dives "{wn owing to the pulp being Keny
in agitation 1t u.-;&i?(ii,..f;l;tah-" follows that the

tibers ave er rossed and interiaced and ptied one

- On ‘th ut- ar far the thickpess desived for the

web of paper o be made, and conscquentiy
the wel 1s humn%nmm or uniform through-
out, asdistingnished troma webcomposed of a
plm**ll' Ly of mdependont s hﬂ’*i‘a a1 niies of -

?Jf".

per ;u impased one on the other Im:i S
00 im ; i}?*(—‘%ﬁ.ﬂ;u AR
Lobeiieve Tam the fiest, as stated, o employ

in 8 pui - wt y non-rofative HLH”‘LILL:-II(}T{ by -
ing cospernting therewith an endless wire belt
or ganze upon which the fibers of the pulp
AT0 f'"‘f‘h}:;rv"ii'{ﬁ as a phulp web, satd web botag
thereafter talien away from the endless wire
folt or apron coacting with said wire
rw]i;. and conscquently 1 desire to claim these
LULOS ,ur()mhy and to include as within the
crpﬂ of my invention any construction that

will come within the claims hereinafter fol-
Iw* ngy.

The width of the puip web, . and consequently
of the sheet of paper, way be regulated by at-
'Lﬂt‘hmu tl*’"(‘hl@—]}lclli"ﬁ 45 to the suction-box at
thie sides of the perferated portion of the box,

BRER!
I{J.r

(3

75

(O

105

b —E

T it

I )

-\ :‘
() i

[RY:

ey

v

i




- 786;996;

(see Flg 1%,) sald pla,tes bemg shown as held in

__p051t10n by serews 46, the dotted lines show-

S & 41

ing the endless wire belt or gauze. It will be

_'understood that the suction-box is movably

sustained in any suitable manner within the

‘pulp-vat.

Instead of 'applymg, a8 above stated one

| laver of pulp on another layer until the paper

10

“is of the thickness desired I determine the.

thickness of the paper by depos1t1ng the same

as a single web of the required thickness, and -
in doing this the inclination of the face of the

- suctlion-box over which the éndless wire-gauze

belt 1s moved is of very decided importance
for the reason: that the part of. the wire-gauze

belt first to receive the pulp is immersed

-~ deeper-in the stuff or llquld pulp in the vat
- than if the face of the suction-box occupied a
. position :in a horizontal plane, and conse-

20

quently the vacuum or-suction in the box is

; enabled to start toward the belt a greater |
- _amount of hber held in suspension in the lig-

. uid pulp than as though the depth of the stuff

or liquid pulp were ]ess than shown.

~matter of great importance.

Having fully described my mventmn what

I claim as new, and desire to secure by ‘Letters

- Patent, is—
. 30

1. Ina paper-makmg machme, ) Vat to con-

~ tain pulp, & non-rotative suction-box adapted
.to extend into the pulp, a belt on which the
- pulp may be depos:ted by exhausting the SUC:

35
* tain pulp, a non-rotative sucmon-box adapted
to extend into the pulp, a belt on which the

tion-box, and rolls to sustain said belt.
2. In a paper-making machine, a vat to con-

. pulp. may be deposited by exhausting the suc-

40

43

tion- box, and means to move sald belt over.

said suction-box.

. 8. Ina paper-makmg machlne 33 Vat to con—
tain pulp, a non-rotative suction-box adapted

. to extend into the pulp, and a belt on whlch
_:the. pulp may be deposited by exhausting the

suctloﬁ-box., means to move sald belt over - said

-+ suction-bok, and a felt or apron to act on the

50

pulp deposﬂsed on said-belt.
4. Ina paper-making machine, a vat to con-

- tain pulp, a non-rotative suction- box extended
into the pulp in the.vat, and rollers within
~and without the vat to lead the. belt over the

- perforated face of the saction-box.

5. Ina paper-makmg machine, a vat to con-

- tain pulp, a. non—mtatn e suction- box extended
into the pulp in the vat, rollers to sustain and
- lead said belt over the perforated face of the

~‘suction-boy, and a felt or apron to contact

_ rw1t,h the pulp web on said belt.
6o
- into the pulp in‘thie vat, and rollers located

'- _._-beyond the ends’ nf* 9a1d- suctlon box to susta.m |
-‘ bﬂ.ld belt. in its m;a‘vcment

6. Ina paper-making machine, a v at to con-
tain pulp, a non-rotative suction- box extended

7 IH 0 pnperwmal;:mg machme, a vat t0 con—

- Hence
the inclination of the, suction-box becomes a

4

tain pulp, a non- rot&twe suctwn box adapted
to be extended into the pulp in the pulp-vat,

65

a belt, means to cause the belt to travel over -

the SHCthII box, means to exhaust the suction-
box to suck the fiber from the pulp onto said.

70
means to control the force of the exhaust and

belt and the water into the suction-box, and

consequently the rapidity at which the fibers. -

of the pulp will be deposited upon said belt to

thereby vary the thickness of the pulp web.

8. In a paper-making machme, a vat to cqn-
tain pulp, a suction-box adapted to be ex-

tended into the pulp in said vat, said box hav-

75

ing one of its faces perforated and a belt

movable over said perforated face.
9. Ina paper-making machine, a vat to con-
tain pulp, an upwardly-inclined and perfo-

Trated suction-box adapted. to enter the pulp

in said box,*and a belt movable over sald in-
chned Suctmn box. |

10. In a paper-making machine, a vat to
contain. pulp, a. suction-box havmg' a perfo-

80

rated face adapted to enter the pulp in said

11. In a paper-making machme., a-vab to
contain pulp, a suction-box adapted to enter

‘the pulp in said box, said box having a per-’

box, a belt movable over said box, and rollers .
to sustain said belt, said belt bemg extended
1n a straight line between said rollers and be-
ing mamtamed in a line parallel to the- Der— |
| forated face of said suctiop-box. T

9o .

_ x ha 95
forated. face, a belt movable.thereover, rollers.

to sustain said belt, said belt being extended .
in a straight line between said rollers and be=

ing mamt&med in-a position substantlally par-
allel to the pertorated face of the suction-box,

web while yet resting on the belt.

- 12. In a maechine of the class described, a
vab to contain pulp, a non-rotat}ve Suctlon-box:

having a perforated face and. occupying an
mchned position in the vat a belt, sustaining-

100

and a felt or apron to contact with the pulp -

€05

rollers therefor and means .to actua,te said - -

belt that it may be moved upwardly out of = .-

the pulp.dn.the vat substantially parallel to

the perforated face of the suction-box. .

13. In'a machine of the class described, a *: U
vat to contain pulp, a non—rotatwe suctmn—box SE

occupying an. inclined poszltmn in the vatand. "+

having its perforated portion im mersed there-.""

in, a belt, a felt. or apron, rollers to sustain

115

said belt that it may be moved upwardly out
of the pulp in the vat substantially parallel.

to the perforated portion of the suction-box,
said felt or apron contacting with the sheet -
of pulp on the belt and aiding in compacting

120

the pulp and expressing extra Water there-

from.

14. In a paper-makmg machma, a Vat to

contain pulp, a suction- box entering said vat
and the pulp therein, a wire belt, means in-

125

dependent of said suctlon—box to. sistain and

move said belt, means to exhaust the suction-
box, and means to control the 1nten51ty of
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the exhaunst to thus determine the thickness " to the perforated hwv of the suction-hox {o
of the puip dppo%ited on the belt asa thicker ; control the width of the pulp web deposited 1o

or thinner paper may be desired. on the wire belt.
15, In a paper-making machine, a vat to . . \

b | | NIGHT K. ROGICRS.
contain pulp, a non-rotative suction-box lo- | | RNIGHT i ROGER
cated therein and adapted to extend into the Witnesses:
pulp 1n the vat, & wire belt, means to move larry R, Winnias,

it over said suction-box, and deckles applied | Ernen M. Lowe,
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