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Abstract:

Paper Machines are essential in the paper manufacturing industry as they enable the large scale
production of consistent high quality paper. It ensures uniformity in thickness, strength and surface finish
making it possible to meet the diverse demands of industries such as printing, packaging, education &
hygiene. With continuous advancements in technology, modern paper machines are capable of meeting
the evolving needs of the industry by focusing on cost effective production & promoting sustainable
practices through energy & water conservation technologies.

This article will introduce the various types of paper machines and exploring their operational mechanisms
by highlighting their structural differences and working principles. Each machine has unique features and
advantages suited to specific paper grades and applications. Emphasis is placed on functions & operations
of key stages in each type of paper machines. It explains how operations will influence the quality &
performance of the final product. It also discussed about the impact of technological advancements on
machine speed & efficiency.

A deep knowledge about operations and capabilities of different paper machines is not only helpful
for enhancing & optimizing the production but also for supporting innovation & meeting the growing
demands for varied paper products in manufacturing industry.

Keywords: Advancements, Innovation, Unique, Types of Paper Machine & Operations
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INTRODUCTION OF VARIOUS TYPES OF PAPER MACHINES

Paper machines are industrial machines used to produce paper in large quantities. These machines are designed to transform
pulp usually wood pulp, pulp from agricultural waste, recycled paper, or other fibre into a continuous sheet of paper. There
are various types of paper machines, each designed for different stages of paper production and for specific types of paper
products. Paper machines can be classified under various categories as follows

*  Product produced on the machine - Tissue, Paper, Kraft & Board Machine
%  Operating Speed of the machine - Slow & High-speed machines

%  Forming section type in the machine - Single, Twin Wire & Hybrid formers

%  Dryer cylinder type in the machine - Single tier, Two tier & Yankee cylinders
FOURDRINIER PAPER MACHINE

The Fourdrinier machine is the most commonly used paper machine in the paper industry. It is named after the Fourdrinier
brothers, who invented it in the early 19th century. This machine is primarily used for producing a wide range of paper grades.

Process: This paper machine uses a horizontal, moving, fine mesh, woven wire cloth or plastic fabric upon which a pulp slurry is
deposited to form a continuous paper web. The process starts with pulp landing on moving wire, which moves the pulp through
various stages like dewatering, sheet forming, pressing, drying, Coating, calendering & finishing.

Products: Newsprint, Writing, printing & Photo Copying paper.
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Fig. 1 Fourdrinier Paper Machine

CYLINDER MOULD PAPER MACHINE

The cylinder mould machine is one of

the oldest paper machines, primarily e Press roller
used for producing specialty papers

with different textures. This machine Felt .

uses a rotating cylinder submerged in Pl el ™ - Wire mesh

a vat of pulp. Stock deposited ———
Process: As the cylinder rotates and
picks up the pulp, which is then
transferred to a continuous fabric
to form the paper. After the sheet is
formed, it passes through pressing :
and drying sections. Paper stock ———

Products: Specialty papers, like laid
paper, filter paper, and artistic paper. Fig. 2 Cylinder Mould Paper Machine
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TWIN-WIRE PAPER MACHINE

The twin-wire paper machine has two wires that form the paper sheet simultaneously. This machine is used for higher-quality
papers and for higher-speed production than the Fourdrinier machine.

Process: 1t has two forming wires that help control the drainage of water more efficiently than a Fourdrinier wire system. This
results in a smoother and more consistent sheet of paper.

Products: Fine paper, packaging paper and board grades.

Fig. 3 Twin-wire Paper Machine

MULTI-LAYER PAPER MACHINE

A multi-layer paper machine is designed to produce paper with multiple layers, offering unique properties like strength, texture,
and surface smoothness.

Process: Pulp is fed into separate headboxes for each layer, allowing for the creation of multi-ply paper products. The layers are
bonded during the forming and drying processes.

Products: Premium quality papers such as coated paper and specific packaging materials.
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Fig. 4 Multi-layer Paper Machine

TISSUE PAPER MACHINE

A tissue paper machine is specifically designed for the production of tissue products, such as toilet paper, napkins, facial tissues
and paper towels.

Process: Tissue paper production requires higher levels of moisture removal and a softer, bulkier product. These machines
usually have a Yankee dryer a large heated drum to dry the paper quickly while giving it a soft texture.

Products: Toilet paper, napkins, facial tissues, paper towels.
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COATED BOARD MACHINE
A board machine is used for producing thicker and heavier grades of paper, such as those used for packaging materials.

Process: This machine uses a similar process to the Fourdrinier machine but typically involves multiple layers of pulp to create
thicker, stiffer paper or board. The sheets are then pressed and dried to achieve the required strength.

Products: Corrugated board, container board and other packaging materials.
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Fig. 6 Coated Board Machine

PULP SHEET DRYING MACHINE

A pulp sheet drying machine is used for producing thick sheets of pulp, which are then dried and processed into paper. These
machines are typically used in the production of packaging papers.

Process: The paper pulp is formed into pulp sheets and then pressed and dried in subsequent stages.

Products: All varieties of Pulp sheets

Fig. 7 Pulp sheet Drying Machine
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OPERATIONS OF PAPER MACHINE

PAPER - A thin & flat material made from fibrous substances used for writing, printing, drawing, wrapping, etc. 1t consists web
of pulp fibers & additives usually formed from aqueous slurry and held together by hydrogen bonding.

PAPER MAKING - The process of water removal from the slurry of pulp & additives in controlled fashion through various stages.
The various steps are as follows

* Forming : Applying the pulp slurry to a running wire

* Draining : Allowing water to drain by means of a force such as gravity or vacuum
* Pressing : Further dewatering by squeezing the water from the sheet

* Drying : Drying of the sheet over a hot surface

* Calendering Smoothening through a series of roll nips by minimizing the thickness
* Reeling : Winding the sheet on an empty spool

PAPER MACHINE - A complex mechanical system designed to convert a pulp slurry (a mixture of water and cellulose fibers)
into continuous rolls of paper through many sections as follows

. Head box - Distributes the pulp slurry evenly onto a moving wire
. Wire Section — Water drains from the slurry as it moves, and the fibres begin to form a paper sheet.
. Press Section — The wet sheet is pressed between rollers to remove more water and compact the fibres.

1

2

3

4. Dryer Section — The sheet is passed over heated cylinders to evaporate remaining moisture.

5. Calender Section — Rolls smooth and compress the paper to improve surface finish and thickness uniformity.
6

. Reel Section - The finished paper is wound into large rolls for cutting or further processing.
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Fig. 8 Schematic Diagram of typical Paper Machine

HEAD BOX

FUNCTIONS: The function of head box is to take the stock delivered by the fan pump and transform the pipeline flow into an
even rectangular discharge, equal in width to the paper machine at a uniform velocity in the machine direction. The headbox
consists of a Manifold distributor, flow stabilization elements and slice.

The manifold distributor is a tapered header which converts the pipe line flow into a rectangular flow with same velocity,
quantity and jet thickness across the width of the wire section. 1t is very important to maintain a constant static pressure along
the cross-machine direction.

Based on the design of the headbox, flow stabilization elements are present inside the headbox. These elements prevent the
fibres from flocculating and settling by producing turbulence. Depending on the type of headbox these elements may be rolls,
tubes or plates with even holes. It helps in improving the paper formation.
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The headbox slice is also known as the nozzle and consists of a top lip and a bottom lip both constructed of suitable alloy
materials to resist corrosion. The distance between the top lip and the bottom lip is known as slice opening. Slice opening
controls the stock velocity and the angle of impingement of stock on the wire.

The slice opening is crucial for paper formation and dewatering on wire. The top lip is adjustable up or down as a unit. The top
lip may also be adjustable in local areas by means of individual micro adjusters, which can be either motor driven or manually
operated. Either the top lip or the bottom lip extension is also adjustable in the horizontal direction in order to change the
impingement angle of the stock jet on the forming fabric.
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Fig. 9 Side View of Head Box
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Fig. 10 Front View of Head Box

OPERATIONS: The main operating variables for the head box are Consistency, Jet to wire speed ratio & Jet Landing. Normally,
the consistency is set as low as possible to achieve uniform and good sheet formation, without exceeding drainage capability of
the forming section. Consistency is varied by raising or lowering the slice opening by adjusting the top lip. Since stock addition
rate is controlled only by the Basis weight valve, a change in slice opening will mainly affect the amount of white water
circulated from the wire pit.

The ratio of jet velocity to wire speed is usually adjusted near unity by adjusting the fan pump pressure to achieve best sheet
formation. If the jet velocity is more than the wire speed, the sheet is said to be “rushed”. If the jet velocity is less than the
wire velocity, the sheet is said to be “dragged”. The changing of “rush” and “drag” slightly alters to improve the drainage or
change fibre orientation. It is to be mentioned here that the jet speed is not actually measured, but is inferred from the head
box pressure. The jet-to-wire speed ratio must be carefully controlled—too fast or slow can cause defects like streaks, wrinkles,
or poor formation.

The point at which the jet from the headbox hits the moving forming fabric (wire), beginning the sheet formation process is
called Jet landing point. The angle, speed, and location of jet landing are critical. It affects fibre orientation, sheet formation
quality, and basis weight distribution. 1t can be adjusted by moving the bottom lip towards machine running direction and can
be retracted too.
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TYPES OF HEAD BOX: Headbox can be divided into three types: Open headbox, Air cushioned headbox, hydraulic headbox.
Different types of headbox play a different role during paper making with different advantages and disadvantages, and they
are applied to different speed level of paper machine.

OPEN HEADBOX: The pulp level of headbox is used to control the speed
of inlet wire paper stream, and there is a better rectification effect of open o oo Head box
headbox pulp. When the speed of paper machine is increased to 500m/min, b

the open headbox becomes larger and more complicated in terms of volume

and height, thus limiting the adaptability of open headbox to further increase
the speed.

Tube bundlie

Attenuator

AIR CUSHIONED HEADBOX: This type of head box depends on the action of
the rotating perforated rolls (rectifier rolls) to provide turbulence and level out
velocity gradients. Shower sprays are arranged to cover the pond and sides Fig. 11 Open Headbox
of the head box. Some older designs incorporate a reception chamber also
called “still chamber” or explosion chamber into which the distribution system
feeds, followed by an adjustable gap or throat. 1t is used for long wire or
hybrid network paper machine of 300~700m/min. When the speed of paper
machine changes, it is only necessary to change the air cushion pressure, so
can get the required speed of paper web flow, the operation is flexible, the
adjustment is convenient, and the use effect is good.

HYDRAULIC HEADBOX: These head boxes do not use rectifier rolls, because
the high turbulence that is generated with these rolls causes formation
problems beyond the head box. As can be seen from the figures, shear forces
to provide turbulence and break up the fibre network are developed mainly in
the small tubes and channels. Although modern fan pumps and screens are

Fig. 12 Air Cushioned Headbox

designed to generate low levels of pulsations, some means to control pressure s %(
variations have been developed. Since hydraulic head boxes are not equipped sdlostment R *,\‘
with an internal air cushion, specially designed “surge tank” in the stock line L Y oo lement

for pulsation dampening has been developed. In this equipment, the pulsation
absorption has been achieved by a turbulence produced through step diffuser
elements and by conversion of pulsating energy in to compression work at
the contact surface between the suspension and air cushion. It is used for
paper machines with speeds up to 2200m/min. It can control the edge flow of
directional distribution of fibre banners, providing uniform lateral quantitative Fig. 13 Hydraulic Headbox
distribution and good fibre orientation distribution.

WIRE SECTION

FUNCTIONS: The Wire or forming section has three functions 1. To transport the fibre, 2. To permit drainage, 3. To transmit
the power. The Wire or forming section of a paper machine is designed to produce a particular grade of paper with a limited
dewatering capacity. The basis weight, speed of the machine and the grade to be manufactured determines the type of forming
section to be used. 1t is designed to produce maximum dewatering with minimum fibre losses and good formation. The cost of
dewatering in the forming section is lower than all the other sections of the paper machine for per unit of water drained. The
type of paper machine is named after the forming section used. The press and the dryer section remain the same for most of
the paper machines.

The wire is a continuous loop or belt of finely woven screen
made from wire or plastic. Earlier bronze wires were used,
but now a day, synthetic wires are used. The mesh size varies
from 40 to 100 mesh. A coarse wire allows faster drainage,
but gives coarser paper. The mesh size is chosen as a trade-
off between productivity and quality. Fourdrinier paper
machine is the most widely used for producing writing,
printing, copier, newsprint, etc. Most of the newer machines direction of travel
are a modification of Fourdrinier machine.

mixing forming drainage |compaction

Fig. 14 Stages of Forming Section
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TYPES OF WIRE PART: It can be divided into two types as Single Wire & Twin Wire.

TYPES OF
WIRE PART

SINGLE Iy
WIRE WIRE
1
|
GAP
FORMERS
' ‘
1 1 I
ROLL
BLADE ROLL HYBRID
FOURDRINIER roRMERs Wil FORMERs J BLADE FORMERS

FOURDRINIER FORMERS: The fourdrinier forming section is a horizontal table consisting of a breast roll, forming board, table
rolls, foils, wet suction boxes, dry suction boxes, dandy roll, lump breaker roll and couch roll. Auxiliary rolls like tension rolls,
return rolls, guide rolls, showers and doctor blades are present to ensure smooth running of the forming section. The forming
fabric known as ‘wire’ is an endless finely woven belt which runs between the breast roll near the headbox and the couch roll
at the other end. The couch roll is provided with most of the drive power required to turn the wire along with the returning roll.
However, due to the increasing width and speed of the paper machine the fourdrinier machine was incapable of providing the
dewatering capacity.

A forming board is placed after the breast roll to support the wire as the stock meets the wire. Drainage elements which aid in
removing water are placed between the breast roll and the couch roll. These drainage elements are table rolls, foils, wet suction
boxes, and dry suction boxes. Vacuum is applied in wet suction and dry suction boxes to provide the force to draw water from
the sheet as it consolidates.

headbox forming table
suction foils
wet flat boxes
forming table suction suction
board flat boxes couch roll

forward
stretch guide wash drive roll

I— return rolls —I

Fig. 15 Fourdrinier Wire

A film of water accompanies the table roll on its return at high speeds and splashes into the wire at the nip. This disturbs the
formation. Increasing paper machine speeds required large diameter table rolls which disrupted the formation. Therefore, table
rolls are replaced by stationary drainage elements called Hydrofoils in modern high-speed machines. The inherent deficiencies
associated with Fourdrinier machines like Limitations in achieving higher speeds & Improved quality especially for multiply
boards has led to development of twin wire formers. Although the twin wire former machines are in majority now, the Fourdrinier
wet end still remains a viable forming system and still a good choice for producing certain paper grades.

GAP FORMERS: The twin wire formers are machines that use a jet of stock imparted on to the gap between two converging
wires to accelerate the water removal and maintain the web uniformity. Depending on the particular gap former design, the
initial drainage can take place in one direction or in another direction or in both directions. The dewatering action is due to the
pressure set up by tension in the two wires and by water drainage elements outside the wires. On the paper machine webs are
built on both the wire surfaces the drainage resistance increases and also the pressure the fibre suspension also increases. The
length of the forming zone is dependent on the machine speed, basis weight, stock freeness, as well as the tension in the two
wires and the position of the dewatering elements.
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An even dispersion from the head box s critical for the gap formers because the sheet
is set almost immediately and formation is provided by the jet. The jet impingement primary sheet |
angle is also critical more so than for a Fourdrinier. : primary sheet

BLADE FORMERS: In blade formers, the deflectors are used on either side of the
converging wires to control the rate of convergence and also direct the expelled
water to save all trays from where the white water is taken for fibre recovery.

The blade forming concept is generally judged to be sound but full mechanical
realization can only be achieved by very high level of precision in design and setting
up of the blades. Blade formers as a group provide better sheet formation than roll
formers but have lower retention and higher drive requirement

ROLL FORMERS: In a roll gap former, it is the convergence of two wires as they
wrap one or more rolls which is the primary water removal mechanism. It is
illustrated Retention is better for the roll formers, but grainy formation continues to
be a dominant weakness. This drawback is the main reason that pure roll formers

are seldom used today.
Fig. 16 Gap Formers
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Fig. 17 Blade Formers Fig. 18 Roll Formers

ROLL / BLADE FORMERS: The roll- blade former was developed to combine the advantage of these two basic designs and
this approach has yielded the desired result. Drainage starts as the forming roll wrapped by the two wires. When the stock
is sprayed as a high-speed jet in an upward direction from the head box mounted below and between two wires and move
forward. However, the drainage is with a lower wrap than on a typical roll former. In this way, fibre layers are formed on both
wires.

These layers prevent washing out of fines and fillers during the subsequent pulsed drainage where the fabrics pass alternately
between two rows of blades. In the newer design, the blades on one side are fixed, while those on opposite sides are adjustable
to provide better control of the pulse amplitude at each position.

Thus, a roll blade former is one in which both the roll wrap and blade action are water removal mechanisms. Twin wire formers
exert high pressures between the two sides of the web, whereas the Fourdrinier machines are limited to a pressure differential
of one atmosphere. The high shear forces in twin wire machines greatly help the formation of sheet and improve quality.

HYBRID FORMERS: The hybrid former has become a popular low-cost alternative to a gap former, for increasing speed,
improving formation and reducing two-sidedness. Many hybrid formers are modifications of the existing Fourdrinier and for this
reason they are sometimes referred to as retrofit formers.

OuterMacking Wire

Fig. 19 Roll / Blade Formers Fig. 20 Hybrid Formers
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All the formers of this type are characterized by a “Pre forming zone” of open wire paper making before the onset of twin wire
forming. In the twin wire forming section, the slurry is subjected to drainage pressures generated by the wire tension over
the rolls covered surfaces, or blades or by vacuum. Hybrid Formers have exceeded expectations and provided new life to old
fourdriniers.

PRESS SECTION

FUNCTIONS: The paper web formed on the wire part or the forming section passes onto the press section. Pressing of the web on
the paper machine follows entering of wet web through the nip of two rolls running under pressure. Under the effect of pressure
between the two rolls further water removal of paper is obtained and its compactness and strength are increased. The pressing
operation is important for the capacity and economy of a paper machine and has great influence on paper quality. It determines
the dryness of the sheet entering the dryer section. High dryness after the press is required to reduce steam consumption. It has
a major impact on the structure and runnability of the paper and thus the operating efficiency of the machine. The dewatering
capacity of a press section and the properties of paper depend on the design and the number of nips. The risk of web breaks is
determined by the general design of press section and the arrangement of open draws if any.

REQUIREMENTS: A press section should fulfil the following requirements
* The highest possible dryness to be obtained with least number of nips.
% Pressing must not impair paper quality.

% The press section should be a compact, simple and rigid structure.

% Quick felt, fabric and roll changes must be possible.

Removal of water in the dryer section through evaporation is 7-10 times costlier than on presses and 60-70 times costlier than
the wire part, though this depends to a great deal on power and steam costs and the efficiency of heat utilization. Dryness of
web in the press part varies generally in the range of 15-21% to 35-55% depending on the grade being manufactured and the
efficiency of the wet end operation. By using a high pressure and longer nip time it is theoretically possible to get a dryness of
web up to 65%. This is the limit of dryness on the presses because 35% water is necessary for wetting of fibres. 1t is not possible
to remove this water by pressing without damaging the structure of the fibres. Practical limit of dryness on the press section is
35-55% for different papers.

OPERATIONS: Pressing has two major objectives.
The first is to remove water from the web, up to a
consistency of 40-45%. The second is to consolidate
the web, to bring fibres into close contact for bonding.
A simple single press nip is shown in the above figure.
The web is squeezed between a solid roll and a felt
supported by a perforated roll. The water is expelled
into the felt and then into the holes of the perforated
roll.

TYPES OF PRESSES: Several types of wet presses
are used on paper machines. Press arrangements are
combination of various types. All have the primary
function of water removal and secondary functions
such as transfer of the web from one felt to another,
smoothing the web surface or otherwise affecting
paper properties.

DOUBLE FELTED PRESS: Double felting a nip allows
water removal in both directions and can greatly
increase the capacity. The greatest advantage is for
heavier weight sheets and higher nip pressures. For
lower basis weights and lower freeness furnishes,
double felting the first nip can give some improvement
in press performance and provide a more forgiving

nip. " Fig. 22 Double Felted Press

[163]



Paper Making for
Non-Paper Maker

They are mostly used at first presses where the greatest quantity of
water is being handled and where the greatest tendency for crushing
exists. These presses cause less sheet two-sidedness.

EXTENDED NIP OR SHOE PRESS: To reduce the energy costs involved
in drying section of paper machine it was required that the sheet leaving
the press section should have a higher dryness. Long nip presses were
the answer to achieve higher dryness. These presses consist of a press
roll opposed by a stationary loaded shoe.

The press is usually double felted with one felt against the top roll
and the other passing through the nip surrounding the shoe and its
supporting beam. With the increased dwell time of these presses a
dryness of around 55% can be reached.

TRI NIP PRESS: Pressing on a paper machine typically takes place in
three or sometimes four press nips. The wet web is transferred to the
press form the forming section by a “suction pick up” at the couch roll.

In this typical three-nip press, the first nip is made up of a suction roll
and granite roll with the second nip being another suction roll on the
same granite roll. This is followed by a free draw, followed by a third
press made up of a granite roll and suction roll.

DRYER SECTION

Introduction & Operations of Different Paper Machines
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Fig. 23 Extended Nip Press
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FUNCTIONS: Drying in papermaking serves two functions. First, it removes the remaining water in the web that cannot be
removed by vacuum or pressing. Second, it causes fibres to bond together by hydrogen bonding. Drying is achieved by raising
the web temperature in the web to a level at which the vapour pressure of water in the paper exceeds the partial pressure of
water vapour in the ambient. This pressure difference is the driving force for the evaporation of water from the web.

On a paper machine, drying is accomplished by passing the web around a series of steam-heated cylinders. There are about 40
to 70 dryer cylinders on a typical paper machines, and this is by far the largest part of a paper machine. The dryer cylinders are
grouped in sections having 8-10 dryer cylinders. Two such sections are shown in Figure. Each section is independently driven,

and has a felt or fabric threaded in it to press the paper on to the hot rolls.

TYPES OF DRYERS

SINGLE-TIER DRYERS: These
are newer dryers for high-
speed machines to provide high
runnability,. In  essence, the
paper web is threaded around

one row of dryers with a bottom
row of cylinders serving merely

\ cylinder
Felt |

as turning rolls. Thus, the web
is continuously supported by a
fabric; there are no free draws.
However, only one side of the

guides

Fig. 25 Conventional Dryer Cylinder Group

paper is heated, and therefore a -
section with dryers on the bottom .
row are inserted in the dryer, as
shown in Figure.

YANKEE DRYERS: This is
essentially one large diameter
(8m) steam-heated cylinder with

high velocity hoods having jets of
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hot air blowing on the paper surface. These are used for
tissue machines. Being very light weight, tissue can be
easily dried, but needs to be continuously supported. Such
a dryer is shown in Figure.

FLAKT (AIR FLOTATION) DRYER: This dryer is commonly
used on pulp machines. The web is passes through a
number of tiers in which hot air is blown on the web. The
gives lower temperature drying than is used for paper. This
in turn inhibits darkening, embrittlement, and bonding.
These factors are important when the pulp is re-slurred by
the papermaker.

Paper Making for
Non-Paper Maker
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CALENDER SECTION

FUNCTIONS: Calendering is a unit operation which
compresses the paper web between one or more rolling
nips. When carried out on a paper machine, it is called
machine calendering. Calendering compresses paper to a
uniform thickness and imparts smoothness to the paper
surface. The thickness uniformity is necessary to build a
uniform reel, which affects the runnability of paper in the
press room. The smoothness affects paper printability, that
is, how well print and images can be reproduced on the
paper surface. Both runnability and printability are key
quality factors for press rooms. Of these, runnability is
the more important. If paper cannot get through presses
without breaking, it is worthless to printers, particularly
those running to tight deadlines such as newspapers.

OPERATIONS: Typical machine calendering takes place
in a vertical column of steel rolls resting on one another,
supported by a king roll at the bottom. The roll next up is
the queen roll, which is often the driven roll. The others run
by friction from the driven roll. The paper web is threaded
down the stack, and thereby sees a series of nips of
increasing pressure. This compresses the web thickness as
shown in Figure. The flat rolls surface imposes smoothness
on the paper.

Fig. 30 Sheet Consolidation of Paper
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SOFT-NIP CALENDERING: A recent development in Calendering
has been the use of on-line “Soft-Nip” Calendering shown in
Figure. Here, paper is passed through two calender nips without
roll wrap. One of the rolls is a “SOFT” polymeric material which
deforms to give a wider nip. The other roll is a high-temperature,
heated roll. These calenders achieve a superior finish by a more
pliable nip and by temperature gradient calendering.

REELING SECTION

FUNCTIONS: After drying and calendering the paper product
must be made in a convenient form for subsequent processing
off machine. Most paper machines are equipped with a drum

roll which collects the product to a specified diameter. The reel
drum called a “Pope Reel” is motor drives with sufficient load
to ensure.

OPERATIONS: An adequate tension on the sheet from the
calenders the web wraps around the reel drum and feeds into
the nip formed between the drum and collecting reel, which is
held by secondary arms. Once paper has begins winding on
the spool, the primary arms are lowered so that the spool rests
on reel rolls and the secondary arms to engage the reel spool
to maintain driving pressure of the reel. The primary arms are
also engaged and returned to the upright position to receive a
new spool.
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