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 UNITED STATES

PATENT OFFICE,

JOHN T. JONES, OF ROUHESTER, NEW YORK.

MACHINE FOR MAKING PAPER AND PAPER BOARDS.

Specification forming part of Letters Patent No. 40,265, dated October 13, 1863.

To all whom it may concern: |
~Be it known that I, JouN F. JONES, of the

city of Rochester, in the county of Monroe -

and State of New York, have invented cer-
tain new and useful improvements in machin-
ery for the manufacture of paper and of the
various kinds of boards produced from fibrous
substances; and I do hereby declare that the
following is a full, clear, and exact description
-of the same, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which

Figure 1 is a vertical sectional view of two
floors of a paper-mill, showing a longitudinal
vertical section of my machinery. Fig. 2 is
a plan of the machinery on the lower floor.
IFig. 38 is a plan of a portion of the machinery
on the upper floor. Iig.4 is a transverse
vertical section in the plane indicated by the
line # x in Fig. 1. Fig. 5 is a vertical section
of my improved save-all. |

Similar letters of reference indicate corre-
sponding parts in the several figures.

The objects of my invention are to econo-
Li1ze room, to save labor, and to prevent waste
of stock in the manufacture of paper and of
such boards as are produced from fibrous
moterials., | |

My invention consists, principally, in the
construction and arrangement of two or more
cylinder-molds in such manner as to deliver
their webs of pulp one upon another, for the
purpose of being pressed together to form a
board of a required thickness, and in the ar-
rangement of drying and calendering appa-
atus for drying and calendering such board
while In a continuous length, and before it is
cut into sheets, so that the board is made and
finished ready for the market at one contin-
uous operation. The same arrangement .of
machinery may Dby very slight additions be
adapted for the manufacture of several dis-
tinet and separate webs of paper at the same
time, |

It also consists in a certain novel system of
troughs or spouts connecting pipes and valves,
whereby a properly regulated supply of pulp
and water to each of the scveral machines
and the carrying away of the Dback-water
therefrom are provided for.

1t also consists in the employment, in ¢om-
bination with two or more paper-making ma-
chines, combined as described, or with a single

o

machine, of an improved ¢save-all,” com-
posed of a vat for the collection of the back-
water from the machine or machines, a retic-
ulated cylinder, like that of a cylinder paper-
making machine, working in the said vat for
the extraction of the pulp from the water, a
coucher for receiving the pulp from the said
cylinder, and a scraper for rerroving the pulp
from the coucher and depositing it in a suita-
ble receptacle; and it further consists in cer-
tain arrangements of the press-rolls, and of
the drying-cylinders and calendering-rolls for
drying and calendering either boards or pa-
per.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe 1ts construetion and operation.

The drawings represent seven single-cylin-
der machines arranged and combined either
to manufacture boards or paper. A’/ A2 A3
A* A* A® A7 are the vats, arranged side by
siade at short distances apart, and supported
at some distance above the lower floor of the
mill in a suitable framing, B B, erected on
said floor. | S

C7 € G2 C* C° CF C7 are the rotating reticu-
lated cylinders or cylinder-molds, which may
be of the usual or any suitable construction,
and packed at their ends in the usual or any
suitable manner.

D D, Fig. 2, are the pumps, one for each
vat, for drawing water from the cylinders, hav-
ing their suction-pipes @ a connected with the
vats, and their delivery-pipes 6 b connected
with an elevated horizontal or slightly-in-
clined covered spout, K, which extends along
the back of the whole series of vats. This
spout I is divided by transverse partitions
into a number of compartments correspond-
ing with the number of vats, and its several
compartments are connected with the several
vats, one with each by means of pipes m, for
the refurn to the vats of as much as desirable
of the back-water which has been drawn out
by the pumps and forced up into the said
spout.

F is the stuff-chest, containing the pulp for
the supplyof the vats; and Gis an open spout
running ifrom the stuff-chest along the back
of the whole series of vats, with pipes ¢ lead-
ing to the several vats. This spout G is fitted
near the stuff-chest F' with a gate, d, con-
nected by a lever, ¢, with a float, f, which is
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arranged 1n a bOX, ¢, at the back of and in |

communication with the said spout to regu-
late the depth of pulp in the spout, the said
float rising with any increase in such depth,
and so lowering and reducing the opening of
the gate,and thereh\;' rea‘ulatmo the supply of
pulp from the stuff- Lhﬁ‘St

The pipes ¢ are severally fitted at their

~junction with the spout G with gates or valves

h h, adjustable by hand to regulate the quan-

tity of pulp passing from the said spout to

the vats, and the said pipes connect with the
pipes m of their respective vats, so that the
pulp and the returned back-water enter the
vats together and the back-water keeps the
mouth of the pulp pipe clear.

‘H, Tigs.2and 4,is a pipe running all along

the back of the whole series of *mt% and re-
ceiving water under a suitable pressure from

an elevated reservoir or by other means, for | m
the supply of the two series of shower-pipes

i j'y and the first-mentioned series of shower-
pipes 7 are arranged to throw showers upon

the several cylinders in the same manner as

the shower-pipes of other cylinder paper-mak-
ing: machines, and the other series, j, are ar-
ranged opposite the rotary felt-beaters v v, to

wash the felts 17 I° I3 I* 1° I° I of the several

macliines.

“Directly under the spout E before men tloned
there is another covered spout, J, which also
extends along the back of the Whole series of
vats, and this spout is connected with the
several compartments of the spout i by a se-
ries of upright pipes, k, I'ig. 4, one opposite
to each vat, and each of these pipes k1is fitted
at its junction with the bottom of the spout E,

- with a valve, {, which is attached to a lever,
I/, and the smd lever is connected by a rod, 19

w1th a float working in a box, P, attached to
the back of and commumcatmg with its re-
spective vat, the object of the said floats and
valves being to regulate the height of the
water in the several vats. While the water
remains below a certain level in any one of

the vats, the weight of its respective float

keeps its respective valve closed, and prevents
the water in the spout I from runmng down
the pipe k, opposite to the said vat, and so
keeps up the supply of returning back-water
through 1ts respective pipe m, but when the
water rises up to or above that level the float
is raised, and the valve thereby opéned to per-
mit the water to escape from the spout E into

the lower spout J, whence it escapes to the

saye- -all. |

CRPK2KS K K® K° K7 are the couchers, ap.
plied in relation to the c¢ylinders as in other
cylinder paper-making machines, and having
the endless felts 1/ 12 12 I* I° I 1" running round
them in the usual manner. In order to obtain
the requisite iength for the felts, and vet bring
the vats A’ A? &c., very near together, the
felts are severally arranged to pass down
between -their respective vats and the next

vats in advance of them, and to run back and
forth one, two, or more times under the latter,-

as shown in Tfig. 1, and it is to permit this
arrangement 01’: the felts that fthe vats are
raised some distance from the floor instead of
being placed directly upon the Hoor,as has
heretofore been the common practice.

n n n n are the carry 1nﬂ" 1“011:;, carrying the
felts.
v are the felt-beaters, arranged below the

vats opposite the shower-pipes j 7.

I/ 12 12 L4 LA LE L7 are the wet press-rolls,
and M’/ M2 M3 M+ M5>S M® M” the secoud press-
rolls, suitably arranged with respect to the
felts. The latter rolls are covered with felt.

» are carrymg rolls arranged in the same

frames, p/, in which the couehers are arranged.

g are carrying-rolls arranged in hangers
suspended from the floor above the vats.
My machinery, as far as I bave described
it, will be recognized by the practical paper-
maker as composed of a series of distinct
eylinder paper-making machines, each of which
js capable of producing a 'sepamte and dis-

tinet web of paper. The several webs thus

produced may be either united or finished
separately, as may be desired, as will be here-
inafter explained, after the Gonstruotlon and

arrangement of the rest of the machinery ‘md
_apparatus have been described.

N, Figs. 2 and 5,isthe save-all vat, arranged
behmd the vat AT which 18 the. 1arthest of
the series A/ A?, &0 from the stuit-chest.

N 18 the retlcuhted rotating cylinder run-
ping in the said vat, and N2 is the coucher

running directly in contact with the said cyl-

inder. The cylinder N’/ may be fitted and
packed to one end of the vat in the same man-
nerasthecylindersof eylinder paper-machines, -
and have a suction-pipe, r, applied in the
same manner to produce a partial vacuum
within the eylinder.

O is a scraper, set by adjusting screws s s

in a suitable fixed postition above the coucher

to scrape the surface of the latter. The back-
water, containing a greater or less quantity of

pulp, escaping by the spout J, is delivered into

the vat N, and by the action of the cylinder-
N7 and its attached suection apparatus the
pulp 1s extracted and taken up on the surface
of the said c¢ylinder, whence it is taken by the
coucher. The revolution of the coucher in
contact with the scraper causes the pulp to
be seraped off from it and deposited in a suita-
ble box, O/, or other receptacle. The water
passes off by the suction-pipe  1n the same
manner as from a c¢ylinder paper-making ma-
chine. This save-all may be used in connec-
tion with a single evlinder paper-making ma-
chine or with a Fourdrinier machine.

P’ P2 P3 Pt P5 PS P™ P? and Q' Qﬁ"‘Qﬁ Q
QR° QF Q7 QF are two tiers of steam drying-cyl-
inders arranged in suitable- bearings in a
framing, R, erccted on the upper floor over
the series of machines hereinbefore deseribed,
the upper tier of cylinders being arranged:-
over the spaces between the lower ones.

u# 1san endless apronrunning under thelower
series of drying-cylinders upon a system of"
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carry ing -rolls, V.V, so arranged as to keep it

pressing against a large portion: of the: cir-
cumference of each of said eylmders for -the
purpose of holdmg the paper-or board in con-

tact therewith as it passes under the Sftld 031 |

inders.

SR? S3 N 85 Sﬂ S"' S“ are. ca,]endm rolls, ar--

ranged above the upper drying- cy]mders, to
operate in combination with the said eylin-

ders; and S° is a calender-roll, arranged above
the last drying-eylinder P?, to Operate in com-

bination therewith. .

LTS OTe T8 TT are calender rolls, ar-
ranged In pairs, the number of pairs corre-
S])ondmg with the number of cylinder-ma-
chines on the lower floor, four pairs being ar-
ranged above ‘the drying-cylinders, and the
other three pairs, beyond the end of the series
of drying-cylinders, between it and the ap-
paratus by which the paper or board is cut
into sheets, and which will not be described
until-after the operation of making the paper
or board has been described.

t ¢t tarecarrying-rolls, arranged above the

calender-rolls © T T T5, and onlb uqed n

making paper.. -
VAL the left-hand upper corner of I‘]ﬂ* 1 there
15 represented an improved system ot second-

press rolis, M? M” M*. These press rolls be-

long properly to the last machine of the series:
on the lower floor, but are arranged on' the

upper floor, and have separate felt, . The
improvement consists in the use of three in-
stead of two, one arranged above the other
two, which .are arranged at such distances
dpdrt that the upper one may press upon both
ot them, and the web passing between the up-
per one aud both the lower ones, and receiv-
Ing two pressures with the e of but threo
rolls. | |

The. seveml cﬂmder 1nper mamng ma-

chines, and the several pressing-rolls, drying-
cylinders, and calender-rolls are driven by a
suitable system or systems of gearing, having
motion commumcated by w ater Ste'lm or
other power. |

The manufacture of board Whl(,h 1S - the

principal purpose for which m v’ machinery is
- designed, is performed in the mllowur::F man-

ner: Each of the machines upon the lower
floor: produces.a separate web, as though it
were sepsrately used for the manuﬁcture of
paper.. The web w’/, from the first machine,
after leaving its felt I, and passing between
the second press-rolls M/, is deposited upon
the web 2 from: the becond machine while
the: latter is upon its felt 12, and DLefore it

- passes between its wet pless -rolls L&, and

both - of these webs pass together, and are

tween the. second press-rolls M2, and are

depositedupon the third web, a3, after which |

the three together pass between the press-

rolls 1* and L* and on to the next machine to ér'stfltmnar} horizontal blade, «,and a vertically-

‘moving horizontal blade, 2, which works in’
stationary guides 10-10 in the framing R,

be.deposited on the fourth web, w?, and so on
throughout the whole series of machines, as

shown in red color in Fig, 1, to the last wet

press-rolls, 1.7, , by which all the webs are
pressed togetirsr, and from which they pass
upward thmunh the floor to the second press-
rolls M7, The SLuCCcesslve pressing operations
to which the webs or layers are subjected af-
ter each additional web or layer is applied

causes them to be united by the natural ad-
hesiveness of the pulp, and the several webs
or layers are thus combined to form one thick

web or board, which only requires to be dried
and calendered to be fit for the market, being

either cut up into sheets or not, a,ccordmg as.

may be desired. The drying of the combined

web or board y is performed by its passing
alternately over the upper steam-heated cyl-

inders, Q' Q?, &ec., and ‘under the lower ones,
P’ P2 &c as lllustrafed in the upper part of

Fig. 1 bemg calendered on one side in the
.drymg operation by the rolls S/ to S8, and on
the opposite side by the roll 8% and after-

ward subjected to a final calendering opera-
tion on both sides by passing between the
several pairs of rolls T/, T¢ and T7, whence it

‘may pass to a roll or to the cuttm g maclnnery'

hereinafter described to be cut into sheets.

In manufdcturmﬂ paper the webs w’/ w? w?
w* w® wb w7, from the several machines on the
lower floor, 'instead of being laid and pressed
together as they leave the machines, as de-
Seubed with reference to the mqnufacture of
boards, are only pressed separately between
their respective .wet press-rolls and second
press-rolls, and from the second press-rolls
they pass singly, as shown in blue color in
Fig. 1, to the carrying-rolls ¢ ¢, and thence to:
the drying-cyl;jnders. - The several webs pass
together round the drying-cylinders Q' P’ Q2
P? and over Q?, and at the latter cylinder the
upper web of paper is sepurated to pass singly
over the earrying-rolls ¢ ¢ to the calender-

rolls T7, where it is calendered.  The other

websall pass together to the cylinder Q4 where:

Wb s Sel)arated to pass over the carrying-

rollers ¢ ¢ to the calender-rolls TS and the
rest severally pass onward betwaen the cyl-
1nders till at suitable points in the train of
eylinders %, w*, w® and w?, are separated to
pass I‘E‘SDE‘D‘[I\ 915 between the calender-rolls

5,14 T3 and T2, the lower web, w/, only pass-

ing thI‘OUO‘h the whole train of’ c)llnders and
passing bmgl) to and between the rolls T,
The webs w® w* w? w? pass from their respect-

ive calender-rolls over the rolls ¢ ¢, and

thence down under the rolls T¢ and T"' and
the whole of the webs are brought together'-
at the pair of delivery-rolls X, ‘which carries.
them all together to the euttmg apparatus to:

be cut into sheets, or delivérs them to rolls,

pressed between the latter rolls and be- ‘upon which they m*"t) be separately rolled up_"

as desired. ~
The cutting appamtm which may be uqed_ |

for either paper or boardq is composed of “a
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‘The paper or boa,rd_—is delivered by the rolls

over the stationary blade # and under the
moving one z, and cut by the descent of the
latter at regular intervals into sheets of uni-

~ form length, which may be varied by making

the cutter desoeud more or less frequently.
The blade z is driven by two cranks, 11, at op-
posite ends of a shaft, 12, and two rods, 13,
connecting it with the said cranks. The shaf ¢
12 derives rotary motion through a pair of ec-
centric gears, 23 44, throngh gearing from a

shaft, 14, which carnes one of a pair of cone-
pulleys, 15 16, the other of said pulleys being |

upon a shaft, 17 ,which derives motion through
a belt or gearing at auniformspeed relatively
to the calendering-rolls and the delivering-
rolls X. The eccentric gears produce an ac-
celerated motion of the upper blade, 2, as it

~ comes in contact with the board or paper, and

thereby enable it to cut easily through any
desirable thickness of board or paper. The
belt 18, running around the cone-pulleys, has
'lpplled to it a shlfter 19, operated by a screw,
20, by which the fr_equency with which the
cutter descends relatively to the velocity at
which the paper or board 1s delivered may
be adjusted to regulate or varied to vary the
length of the Sheets

In front of the cutters there is a horizontal
frame, Y, in which run a series of endless
moving tapes or bands, 21, which, receiving
the sheets one at a time as they are cut off,

carry them forward onto a swinging-flier or_
1&5’ -hoy, 22, which by making half a revolu-.
tion turns them over and dep0§1ts them upon’
a piling-table, 25, which descends a distance

equal to the thickness of one sheet every time
a sheet has been placed upon it. The flier or

lay-boy derives a horizontalféﬁiprocatinw mo-.

tion from two cranks, 28, on opposite ends
of tie shaft 14, which are 'connected with its
own shaft 90% by two connecting-rods, 27,
and. its turning over 1s effected bv means of
two pinions, zq on the shaft 22*, working in
racks 30 on the framing R. To enable the
points of the flier-arms to pass under the sheet

~as the flier moves back, and to prevent them

from catching the front edge of the sheet, the
frame Y is made capable of a slight tlppmg
motion by having the end next the cutters ar-
ranged upon a horizontal shaft, 31. As the
ﬂler moves toward the cuttelb to take the
sheet, the turned-up points of its arms pass

under inclined projections 32 on the frame.

Y, and so lift it up high enough to insure the
arms passing under the sheet. After the
points of the arms have passed the projections
32, the frame Y drops onto the fixed rest 33

arranged between 1it, and in returning with

the sheet the arms of the flier pass over the
sald projections. -

- The descent of the piling-table25 is etfec’red
by means of two upright screws, 34, of similar
piteh, attached firmly to its under side and

-passing through nuts secured firmly in the

hubs of - two spur-gears, 35, of similar size,

which are geared together by an intermediate

gear, 36. The gears 35 are prevented from

moving vertically, and hence by turning them
they are caused to produce a vertical move-
ment of the serews and of the table. One of
the gears 35 has applied to it a vibrating
friction-dog, 37, which is connected by a rod,
38, with the arm 39 of a horizontal rock-shatt,
40, which derives motion by being connected
by a rod, 41, with the flier.
fitted to a projecting flange on the gear that
it will turn the gear in the direction to de-
press its screw, but not in the other direction.

- The dog 37 1sso

The two gears 35, being geared together, are -
caused to be turned uniformly, and hence the

table 1s kept pertectly level.

I will remark, in conclusion, that in carrying

out my invention there may be instead of a
single cylinder two or more cylinders work-
ing in each vaft. |

T do not claim the invention of makin g
boards of any description by one or more cyl-
inder-molds with felts and press-rolls running
until a sheet or board is of proper thickness

to take oft from roll by breaking 1t at a

ogroove in the press-roll in its wet state a sin-
gle board at a time; nor do 1 claim reeling
the webs on reels and doubling the sheet from
the reels and then passing it over the drying-

machine after having acquired a proper thick-

ness; but

What I claim as my invention, and desire to
secure by Letters Patent, is—
1. The arrangement and combination of two

or more c¢ylinder- molds, vats, felts, and press-

rolls, substantially as herein described, where-

by i in the same machine "any desired numberﬁ

of eontinuous webs of pulp of indefinite length
may be either deposited one upon another for
the continuous manufacture of boards, or may
be kept separate from each other for the man-

ufacture of several contmuous distinet &heets

of paperl
. The combination, with such a b} stem of |

cylmder molds, vats,. felta and press-rolls, of

a series of guide-rolls, n n, for separating the

several webs of pulp as they are delivered

from the press-rolls, substantially as herein

specified, in the manufacture of paper.

'3, The combination of such a system of cyl-
inder-molds as hereinabove specified and a

continuous series-of drying-cylinders and cal-

endering-rolls in ‘such manner that the man-

ufacture of boards or of several webs of paper
may be carried on by a continuoug process,
substantially as herein described.

4. The arrangement of the several spouts,
G K J, pipes ¢, m, and j, valve 12, and selt-

acting feed-gate d, 'in combination with each

other and with the several vats, substantially

as and for the purpose herein specified.
5. The save-all composed of a vat, a eylin-

der-mold, a coucher, and a scraper, combined -

and applied in connection with ¢neor more pa-

per-making machines, substantmlly as herein
specified. S
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6. The combination of press-rolls, illustrated
by M" M* M" in Fig.1, to obtain two pressures
from three rolls, as herein described.

7. The employment of calender-rolls on the
top of drying-cylinders, substantially as
herein described, tojequalize the water in the

board and make it of uniform dryness as it

passes over the driers and partially effect the
glazing and ealendering process while the
board is being dried. o

- JOHN F. JONES.

Witnesses:

HENRY S. REDFIELD,
GEO. TRUESDALE.
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