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1« Introduotion

The subject of this paper desle with "mixing equipment™ for the highly
sutomated particle board produotions The predcsinantly continuously
working glue ohip mixers and their ooating results largely depend upon
the dosing systems of glue and chips and their ratio oontrol unite because
of the required particle glue ooated quality. Here it has to be stated
wy different end produots apply different kinde of chips and vhy
these chips require different glue coating systems,

2, Type of Boards - Type of Chips

Thie paper includes cnly the most important board types and those
vhich probably become important in the near future, Alec molded boards
and boards made from annual plants such as sugar cane bagasse, flax, straw,
sto, cannot be discussed in detail.

2.1 Chipboards

These boards developed to a high extent after the Secomd World War
are being known as a quality produot in the wood working industry all over
the world and literature available inoludes detailed information about
production and properties of the various board types. At this stage it is
uwnimportant to give details on the manufacturing process whether they are
of the single-layer or multi-layer type, vhether the mat has been air or
impact spread, whether they have been manufaotured in hot platen presses
vith single or multi-openings, whether the oontinuous extrusion press or
band pressing system is applied,

It is imporiant to know that all standard chipboards are oonsisting
of more or less variable partioles, The eise of the individual wooden
ochips varies betwemn 30 mm x 15 mn x 0.6 mm for coarse chips dowm to screem
seshed sise smaller than 0,2 mm like dust, It is knowm that these ohips
can be statically loaded to a great extent. Slight chip destructions are
of no importance which will to a certain extemt influenoe the bending
sirength, vheress the transverse temsile stremgth and the homogenity of
the boarde can be considerably improved. Glue coating of these chips ocan
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be performed without any exoeptiom, in the high-speed ring chip glue
blender which will be desoribed later.

2.2 Piyohip Board Srstem SIVIRTE ‘

This board consists of out thin flat "flake like" chips with the
dimesions of approximately 15 mm x 15 =m x 0.2 mm. It is mentiomed here,
because it is in practice the only chip ccated by spraying achieved inside
the chip glue spraying blender generally used during the past years.

In many oases boards based on flake-like chips ocan replace high quality
Plywod. But this paper cannot desl with quality and/or cost of a board
or any other features influmoing various board types,

2.3 gtrend boards systes "WILAELII"

Boards with aligned long ohips have a high bemding strength along |
the ohip direction. Besides & low weight and other features boards with
straight long chips should have a good bemding strength in all directions.
The boards are based on thin and long ohips up to 80 om. These chips have
to bs glue coated with care. Blenders with standard mixing elsaents are
not suitable for glue coating of long chips appropriate units are gravity
feed drums, such as the DRAIS glue coater drum with spraying device for
liquid glue.

2.4 Wferbosrd-Systes INYN-IDEIIR

This kind of board contains the largest flat chips called *wafers"
50 sa x 20 =a x 0.6 ma insiss. A chip destruction during the glueing process
has t0 be avoided by all means, Applioatiom of these boards should be
possible in fields which have in the past omly been supplied with plywood of
lower value. The low proportion of 2.5 per oent solid resin in relation to the
wfer mass in the "atro” stage favours the addition of dust-like dry resin

that is made in the DRAIS gravity feed drums, systen IMYN, with spreying of
resin,
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2.5 Medium-Density Fibreboards

These boards - briefly called MDF-boards ~ oonsist of defibrated
fibtes. These boards are in oompetition with chipboards, of high quality,
having a partioularly good homogeity over the entire board thiokness.

MDF boards are based on phenclio formaldehyde resin as well as with urea
formaldehyde resin. Phenolio resin is already added duringthe defibrating
operation. Because of the heat sensitivity of urea resin a special mixer

is required. All fibres, varying in their spread demsity froa 20 to 40 k¢/l3
tnd to felting, Thus glue ooating mixers applied have to avoid the

pressing of the fibres. High-speed mizers with a fibre-sir dispersion

and the glue sprayir.g units are used, e.g. the DRAIS-TURBOPLAN mixer in
special design for fibre glue blending,

2,6 DBoards made of particles from annual plants or other partioles

The partioles of these boards which have to be glue ococated can be
olassified acoording to sise and triockling ability in oomparison to woodemn
partioles mentioned before.

Pig.1 inoludes a particle olassification developed by the author
and published by Scheibert in 1958. It had to be completed acoording
to further developments in particle board production based on the spread
veight in kilogram per cubic meter. It is important that the partiole
spread weight for standard chipboards has considerably inoreasel because
of using smaller and highly disintegrated partioles. The earlier figures
are more related to soft wod chips such as spruce, fir and poplar and
oonsequently they have to be adapted by a corresponding oconversion factor
for the heavier wood particles such as pine, beech, oak, eto.

3o Miger for glue coating

In this chapter, mizers of oertain importance in particle board
production will be today desoribed in detail. All these mixers have
throughs or druss arranged horisontally (with the emception of laboratory
mixers). The partiole glue blexing is a continuous operstion. Peed of

ochips is genersted by rotating agitators in statiomary troughs or by rotating
drums without agitator. Mixzers with agitators are adjusted for three
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different speed ranges: range below the critical speed with thrust effect
(thrust mixers), slightly over-critical speed range with throwing effects
(throw mixer) and by far over—-critioal speed range with ring thrust effect
(ring mixer). At the oritioal speed level all free circulating particles,
tunned with the agitator's peripheral speed, have a oentripetal acceleration
equal to the icceleration of gravity.

Pig.2 - Technology of Drum Mixers for glue/particle blending
with agitator system.

3.1 R Wi xer

Ring mixers are the first to be desoribed because they are at
present the most important machines applied for all kinds of ohips for
standard chipboards

Pig.) - Ring mixer, type TURBOPLAN with the following sections: chip
in feed section, glue spreading section and re-mixing section.

It is important that within the spreading section the coating
nozsles apply the glue directly into the anmular flow of the chips; the
nossle system is simultanecusly the mixing unit which maintains the annular
flow,

The glue flows without pressure into the glue nossles through a

stationary distributor tube located inside the shaft, An essential advantage

of ring mixers is that inconvenient pollutiom is avoided by the oooling of
through, mixing shaft and re-mixing implements. A certain difference
between the inner temperature of the chip~glue-air dlend and the temperature
of the inner machine surfaces causes a oondemsation effect preventing
pollution.

Pig.4 - Maximua wmter oooling temperature above chip in feed temperature.

The high nixing intensity effects a good glue distribution on to
the ochip surface which is by far better than effected in throw mixers
used formerly.

Pig. 5 showm that ocoarse chips are coated detter with the ring system
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ocompared to formerly applied systess. This is probably the reason for
saving glue vhen using these ring mixere.

Another advantage causing high mixing inteneity in ring mixers
is the small sise. The specifio loading oapacity is approximately 25 kg
per 1 litre mixed volume, thus fifty times higher than generated in throw
mixers and a hundred times higher than in gravity feed mixere.

Instead of glue feeding through the shaft whioh is also called
intermal glue coating or aotive glue coating it was recently disoussed
to feed the glue through the trough wall which is called external glue
ooating or passive glue coating.

Already in 1963, the Company DRAISWERKE have bulk ring mixers
with external glue ooating but the real know how about this sytea was
established in 1970: That glue ooating within the annular chip flow is
better than on the outer oircumferance of the amnular flow. It has not
Yot been proven shether the advantages resulting from a simpler handling
will compensate poseible diesadvantages as for instanoe a more difficult
pre=distribution.

3.2 Throw Nixere

From 1952 to 1970 this kind of mixers were known as etandard glue
ooating machines for all types of ohips. Mor glue coating of the thin, flake
like chips for ply chip boards, speed and shape of these mixers had to be
tuned ec that redisintegration ie avoided.

Pig.6 shows a throw mixer; agitator running at medium epeed,
oval and tiltable trough, with overflow buoket wheel and epraying of the
€lue from outeide with overhead noeeles along the trough - these are the
main charecteristios,

3.3 Qravity feed Mixers

Gravity feed mixers, for industrialuse, operating oontinuously.
The drums are rotating while the material ie passing through from the
infeed to the cutfeed end. Oravity feed mixers will be applied for glue
coating when chips should not be exposed to any mechanical force.
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The frequently used DRAIS glue ocating drum type PIR is operating as
followms

Driven friotion rollers on the base carry the drum and maintain the
rotations PFixed drum battoms permit the charging and discharging, if
required moverhead diecharge outlet will betuilt in at the drum oentre.
The chip flow is maintained Yy inolining the drum with its base frame
and by varying of the drua speed.

Pig. 7 - Gravity feed mixer, type FIR.

Certain requirements for intesifying the chip movement inside
the drum, combined with an optimum of spreading of the binding agents
DRAISWERKE have suoceeded in further developing the gravity feed mixing druam
to inorease the blending capacity from 0.05 kg per liter drum volume to
0.5 kg per liter drum volums ~ which resulted also in improved glue coating
quality.

For strand boards and oblong chips the glue is usually eprayed
as liquid into the blending chamber. Preseure nossles are predominantly
used. The necessary spraying pressure ie about 30 bar.

Pig.8 shows the nossle system at the in feed ohute of the ohip
glue blending drum,

The advantage of the pressure nossles ie the faot that they are
spraying without air, The disadvantage is the narrow orose section of
the pressure nossles with their danger of ologging. The troudle free
two oomponant nossles, however, operating with ocompressed air are still

required, The disadvantage is that the compressed air used for glue spraying

has to be drawm off the drum.

Por glue coating of the large-surface ohips (wfer sise) for
Waferboard production, the glue is preferadbly injected in form of powder.

Pig.9 shows the system of batoh type powder dosing by means of a
feedsorew part of the injector. This injection process permite a very
good resin distribution on to the chips without running the risk of a
decomposition because of the low solid resin ratio of only 2 - 3} per oant
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to the absolutely dry catrol chip. A further advantage of powder injection

compared to wet spraying is the less pollution of the interior of the drum.

Again and again the liquid glue application for wferchips will be disoussed
but the injection systes requires less maintenance.

Je4 Turbo-Mizer for Fibres

While chips in the ring mixing system rub each other during the
annular movement, fibres would tend to felt. Thus all fibroue materials
require special mixing equipment like the "TURBOPLAN" mixer. Special
pointed slim implements generate a pioking effect within the annular layer
and an intensive air oirculation main‘ains the disaggregating oondition
to avoid fibre felting, The glue is sprayed from the oentre into this
fibre-air mix. The intensive air oirculation is achieved by vent paddles
at the entry of the mixzer as well as by star-shaped radial paddles along
the shaft; the pointed implements are arranged outside these venting
paddles.

Pig.10 gives an impression of this oomstruoction.

4. Dosing

Independent of its efficiency, esch mixer can maintain a blemding
ratio only acoording to the loaded particle quantity. The tuning of the
ocomponents to be blended in the batch mixer causes no problem. It is more
diffioult with continuously working mixers. In this oase, the feeding
ratio between the oomponents, viz: ohip and glue, has to be constant within
the unit of time. The tolerance will be tighter the smaller the mixer volume
is in relation to the through-put capacity. While large mixers hold the
blended mix up to 15 minutes, this time has bem decressed to 10 seconds
in the modemn ring mizer. In the first ocase, short time doeing errors
or ratio divergmoes are automatioally compensated, a batoh feeding of
ohips and/or glue is possible without any unfavourable effeot to the glue
coating result. Thus direct and batoh feeding by means of batch weighing
sachines has been appliad in large mixers without any egualisation of the
blended material, In low volume ring mixers deviations of more than
two seoonds in dosing accurecy or dosing ratio can no longer be compemnsated
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nor modulated. Chip charging controlled by batoh weighing maohines thus

requires an equalization to guarantee a oontinuous operation,

4.1 Chip Dosing Systems

Two systems are applied:
a) batch oharging by batch weighing machines and
b) continuous charging by belt weighing machines.

4.11 Batch Weighing Maohines (according to Fig. 11)

Batch weighing machines are quite frequently used in the chipbeard
industry. They operate as follows:
A weighing bucket, usually inside a dust proof housing, is filled with a
pre-selected quantity of chips coming from a storage bin via discharge
device which can be switched on andi off whenever required. At certain
time intervals, either according to time indicator or pre-selection of the
glue quantity, the release for discharge of the weighing bucket follows,
The weighed quantity together with the number of discharges per time unit
indicate the throughput. The advantages of the batoh weighing machine
are the following:
no exact bin discharge is required, constant output without variations,
insensitive against dust adhesion due to large amount weighed in, tare
oontrol at each batch with automatic :=1gnal, easy to overlook without any
electronios,

A disadvantage of the batch weighing mac.inc¢ -~ tho Ffact that the
ouput of the bin disoharge must exceed the maximum p.ant :hroughput by
30 - 40 per cent because 2/3 of the oyole time only 18 set for filling
the weighing buoket. There is another oonsiderable disadvan.age when
charging small mixers. Before charging the quantities of chips in batohes
they must be formed for a continuous flow, Trials for equalization in
smalles oontrolled dosing bins failed because of the lack of appropriate
test data. The Company DRAIS, however, developed two simple equalisation
systems needing no control. The first is based on the so-called "Konti-fakt-
Bunker® (oontinuously-cyoling bin) which is indeed a mixer with large
volume adjusted to constant overflow diecharge, also at batch chip
charging. The second is based on the so—called "Konti-Takt-Differens-
schnecke” (oontinuously-oyoling difference ecrew), a double sorew for large
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volume ad justed for a high speed range, permitting a constant discharge
over a wide throughput range, even if the batoh oyoles for oharging have
ohanging intervals.

Because of the necessity of equalization ohip dosing by batch
weighing maohines are no longer low prioed oompared to dosing by oontinuously
working belt weighing maohines. However, batoh weighing amachines are still
required because of their oonsiderably lower requirement for operation and
mintenance staff,.

4.12 Belt Weighing Maohines

In the chipboard industry the belt weighing machines register the
chip flow from the dosing bins acoording to its throughput. The measured
walue is praotically in all cases ths basis for ad justing the liquid resin
mix by & pre-set ratio oontrol system. If required, the discharge of the
ohip-bin can bs kept to a oonstant value by means of a separate oontrol
system. Of ocurse, this kind of chip oontrol can only be as acourste as
the corresponding precision of the bin discharge device permits,

There ars different belt weighing machines suoh as bridge-, short belt-,
lever-weighing machines, eto. The Company DRAIS has developed its owm,
dust-proof belt weighing machins, oalled chain-belt weighing machine.

Pig.12: Belt Weighing Machine

High self-regulating load capacity, impossibility of belt
drifting, weight neutral charging to all loading units and avoiding any
dust exhaust, are further advantages.

When using belt weighing machines, it is also possible to serve
several glue ocoating lines with ths necessary ratio oontrol systes.
There is an increased interest for belt wwighing machines sinoe they
do not interrupt the chip flow from the dosing bin,

Disadvantagecus features are: the ocapaoity of a belt weighing
machine can only be oulated after special gaging by integration of
weight measureament in relation to the belt spsed, Electronio oontrol
systems are not known generally. A tare ocontrol can only be effected
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at load interruption., High requirement for the diecharge aooursoy of
the dosing bins.

4.2 Metering of liquid glue resin,

The liquid glue resin is added to the glue/chip blender in metered
proportions in the volumetric and continuous way only. Fine adjusted
piston pumps guarantee constant conveying and can thus be connected to the
batoh weighing machine directly by adjusting the number of strokes and
to the belt weighing machine by tuning t! pump drive with the number
of stiokes, An instability factor is involved by ologging of the valves.
The arrangement of filters and pressure control units avoid trouble or
indicating them immediately. Counter checking with throughflow measuring
instruments is possible for sum calculation but in order to effect an
analogous control intricate ocompensating devices for intermittent oonveying
are required.

Gear Pumps are very popular for metering liquid resin. Unfortunately
they are highly depending upon the pressure difference between suotion and
pressure side. For this reason the conveying capacity is usually controlled
by a measuring instrument e.g. an oval whed counter. The value with the
pre-selected calculated volume releases the batch weighing discharge or
serves for re-ad justing the gear pump if a pre-selected glue-chip ratic is
no longer guaranteed. The advantage of the simple and foolproof gear pump

has its disadvantage in oontamination sensitivity of the measuring instruments.

Filters and overload ocontrol unite are necessary, by-pass lines for the
period of cleaning are recommended.

The ROTADOS syetem for glue metering is based on the diso piston
displacement pumps viz: gear pumps, disc piston pumps, eccentric worm

pumpe, e¢tc. whioh have an excellent volumentrio oonveying efficiency provided
there is no pressure differmce. For this reason the ROTADOS system separates

the glue metering into the actual metering without pressure difference
handled by the first displacement pump which aots really for "metering",
and into oonveying handled by second pump balancing the feed preasure.
Both pusps are jointly driven in a fixed ratio to each other; poesible
changes in effioiency caused by different feed preseure will be read justed
by the feeding pump through an overload capsoity control system. The
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conveying differenoe between measuring pump and feeding pump can be
balanced by carrying along by-passed air, Removing this overload is a
certain blookage control for glue feeding instead of a ologging control

to the inlet of the mixer. The interlink between metering pump and feeding
pump is maintained by gaging at any time, even during operation.

4.3 Byuipment for preparing read-to-use glues (glue kitohen) #

Before dosing the liguid glue resin oertain ingredients have to
be added to the orude resin., The ratio of the ingredients oan bs dosed
volumetrically or gravimetrically. A volumetrically mixing system is
schematically shown in Pig.13 whioh includes five stations, The aotual
metering is oontrolled in the tube stations (271 to 275)., Mixing follows
in the vertical stirring. mixer and it is kept ready in a storage bin for
each of the different glueing lines, The drawing shows on top of the tube
metering station both the hardemer and the emulsion unit oonnected with the
pump and magnetic valves for filling of the tube metering station,

Gravimetric glue mixing equipment is similar to the volumetrio systea
but without tube metering station it is based on the wsighing system.
Aooording to a programme oontrolled system the resin and ingredients are
fed into the mixing oontainer in metered proportions, These weight
ingredients can be individually oomputerised with print out. Of oourse,
today's adhesive mixing equipment is fully automatic oontrolled nearly
trouble free. The only problem is the storage of relatively big quantities
of glue mixed with hardener. This could cause some difficulties during

down time, at weskends and in case of immediate modifiocation of the formulation.

Thus it is mostly proposed to reduoe the glus mix by proportioning the
hardener and to feed it by separate metering, either directly into the
mixer or via throughflow mixers.

4.4 Combination of liquid adhesive mixing and metering.,
Two systems ars applieds
a) the multiple piston pumping system and
b) the sxtended ROTADOS system,

* further details of this equipment are discussed in documemt ID/WG.248/12
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When using multiple piston pumps there is one piston pump for each
component installed on a joint drive. Adjustment of the components!
ratio to each other and to crude resin by stroke ad justment, manually
ad justed or if required remote controlled, The metered ingredients are
conveyed in relation to the chip mass are mixed with stirrers or by
static throughflow directly fed into the glue mixer. Advantages and
disadvantages are similar to those of the piston pumps system.

The automatic dosing system "ROTADOS" is demonstrated in Fig.i4.
The multi-bin storage includes crude resin bin plus three bins for
ingredients mounted to a frame. Each bin contains a metering pump adding
without pressure the selected quantity. The metering pump for crude
resin oontrols not only the amountof ingredients but also the appropriate
mass chip. The amount of ingredients oan be adjusted or modified, even
during operation, in a very simple way by changing the speed relations of
the pumps. All ingredients are gravity oontrolled by simultaneous gaging
oonnected with the feed pump acting also as mixing pump.

The advantage of the ROTADOS system is the compaot design, avoiding
any additional planning and installation on the site, avoiding filters
and through-flow oontroll instruments, the storage of small quantities of
ready to use adhesive and the possibility to charge the glue mixer directly
with one oomponent only.

This oompact design of the ROTADOS permits the arrangements of up
t0 three formula lines each one with six ocomponents, in a single battery
of tanks,

5. Complete Planis

Complete plants are offered in a great variety. The following
systems are well applied in the wood processing industry but any of these
systems are subject to be changed for special plants,

5.1 Qlue coating stationcombined with batch weighing machines and
iquid meteri Piston s - Fig,1

The two glue mixing and ooating lines are identiocal as desoribed
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before. The batoh weighing machine (2) is charged and discharged in
batches, the chips pass the equalization station (6) and flow continuously
to the glue chip blender (10). The instruments (15 and 16) centrolling
the water coolent, A stop valve (17) for the liquid adhesive is built in
at the glue ccating station. The liquid adhesive is mtered by the piston
pump, driven by a P.I.V. gear (52) which is remote oontrolled (70) and
linked to the dosing pump. A cam (72) releases the charging operation

of the batch weighing mechine (2) by a pre-selection unit in the pump
oontrol cabinet (502). The valve sensitivity of the piston pump
necessitates the interlink of a twin filter (81) and of a tube metering '
soale (91). This is also the connecting point for the ready-tc-use
adheasive prepared in equipment desoribed above.

502 Gluecoating station with batch weighing machinsand liquid adhesive

metering by gear pump, counter oontrolled by oval wheel meter and with |
separate metering of one additional ingrediemt (Pig.16).

This flow diagramm corresponds to the system of Fig.15 regarding chip
flow and glue coating station. It differs in the liquid adhesive flow.
The adhesive metering pump (53) is & combined pump systea, inoluding a gear
pump for the adhesive with throughput capacity oontrol by oval wheel meter
(71). The metered value oontrolsthe chip throughput capacity. The value
rsleases the charging of the batch weighing machine (2) in pre-seleoted datch |
siges automatically controlled (controli vabinet 502). Here too, the
liquid adhesive requires a twin filter (81)., In this case not to protect
the gear pump but because of the sensitivity of the measuring instruaents
(71) which necessitates an additional by-pass lins, indicated by the
change-over switoh; this by-pass line renders possible to run "an
esserguncy operation” while oleaning or breakdown of the oval wheel meter.

The piston pump, installed parallel to the gear pump in oomnexion with
twin filter (82) and oontrol (93), is provided for additional ingredient in-let,
¢g. hardemer or emulsion. This ingrediemt is fed direotly to the mizer via stop
valve (13). The most effioient facilities of feeling to the glue/ohip
blender are showm in Pig,.18,
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5¢3 QClae coating etation with batoh weighing machine and multiple

piston metering unit for simultaneous preparation and metering of
the glue mix - Fig, 17,

Chip feeding and glue mixer oorrespoml the system of Fig.15 and 16,
But fcr the feeding of glue ingredients, a multiple piston pump is provided,
Por each of the glue ingredients a piston pump ie provided, The piston
stroke is adjustable for a proportional capaoity. Twin filters (81 and 83)
are built in to protect the piston pump whioh can be oleaned during operation.
They are required for orude resin and emulsion. (82)and(84) are single
filters for hardener, water and ammonia because of no danger of ologging.
The oapaocity of the piston pump for orude resin is oontrolled by the
oval wheel meter, the indicated value is tuned to the batch weighing maohine.
An overload pressure valve (90) releases a signal, as soon as the operating
pressure drops below the necessary value due to breakdown of the piston pump
and it switches off, at overload pressure due to ologgirgin the glue feading
system. All ingrediemts are fed into the glue/chip blender (10).
This system renders poseible to feed only a single ingrediemt direotly
into the glue/chip blender mixer without passing the pre-mixer. ‘

The storage bins (241-245) are controlled by a float switch (23). é
Ineide the pipes leading to the individual piston pumps are built in
oontrols (232) - (235) gaging also the pump ocapacity (221-114). The
feeding pumps (221-225) oontrol individual ingredient flow.
The magnetio valves (261-265) are required for filling the storage bins,
vhen the main tanks or the preparation tanks for emulsion (213) or for hardener
(214) are located on top of the storage bins.

5.4 Separste feeding of ingredients into the glue/ohip blender, type
TURBOPLAX - Pig.18

Separate netering by means of the multiple~piston units - showmn
in the prooeeding drawings - renders possible to feed aleo single or all
ingredients into the glue/chip blender without passing the glue mixer.
Thie separate feeding is applied very oftem because of its independence in
special cases, e.g. when using oertain mixes of phemolio resin and emulsion.
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The individual feeding lines, D 1, D 2, D 3 are, acoording to an invention
distributor tubes rigidly installed with the rotating agitator shaft. They
are predominantly used for crude resin, hardener and water. The advantage
of this kind of tube arrangement - in chip flow direotion - is that the water
can be spread first, the hardemer at last. This arrangement solves

many maintenance problems of this kind of equipment, Inlet D 4 is the
emulsion infeed, D 5 is the injection station for melted paraffin,

5¢5 @Glue-coating station with chain belt weighing machine and liquid
adhesive metering by gear pump and oval wheelmeter - Fig., 19

The chip flow supplicd by the conveying equipment (£10) is metred by
the chain belt weighing machine (3) and fed into the glueing mixer (10).
The computerized mter e value (601) received from the chain belt weighing
machine is the comparison base value for the pre-selected ratio of the oval
vheel meter (73)., The gear pump (61) re-adjusts until the ratio between
ohip and glue has been rated., The oval vheel meter (73) has a by-pass
line permitting an emergenoy operation at breakdown or blockage of the
oval wheel meter; this emergenocy operation can be actuated after shifting
of the hand lever. The ready-to-use adhesive has toc te fed to the coating station
tuned to the liquid adhesive mixing station. Feeding is effected by the
twin filter (81) that can be shifted whileop~ru:iing the system,

506 Glue-couting station with belt weighing machine and liquid adhesive
mtering unit, system ROTADOS - Fig,.20

This system includes three coating lines but chip feeling and glue
mixing corresponito the coating lines discussed before. Only the glue
feeding is effected by the metering unit ROTADOS. The ROTADOS unit (63)
transfers the metered orude resin value to the oontrol ocabinet (601) ocomparing
the metered values of the chain belt weighing machines (3). The drive of
the ROTADOS lines is adjusted to a pre-selected chip/glue ratio and is kept
oonstant, The chip mass is always the control value., Of course, it is
also possible to provide an interdependence control for feeding of the three
different kinds of chipsj; here the oore layer line is selected as the
guidance value.
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The mixing tanks for emulsion (213) and hardener (214) as well as the
pumps and valves for supply of the ROTADOS tanks (230-265) are inoluded,

All systems oan be used without modification for all trioking chips
as well as for fibres. No matter whether urea formaldehyde or phemolio
formaldehyde adhesives are applied. Also isooyanat adhesives can be
applied with these systems, but muoh effort must be given to this preparation,

5¢7 Glue-coating station for WAFER chips, system DHYM - Fig,21
The essential difference compared to all preceding systems is the

necessity of using 8 rotating glue ooating drum. The plant shown in the
flow diagram has an alternative or simultaneous glue coating station for
powdered or liquid resin. A separate paraffin metering and water metering
system is provided. All liquids are added in metered quantities acoording
to the ROTADOS measuring pump system.

The chip mass supplied by the Wafer dosing bdin is metered via a
belt weighing machine (1) and fed into the glue ocoating drum. The powder
resin dosing system oonsists of the storage bin (5) with adjustable discharge,
the chain belt weighing machine (7) for resin powler and the injection sorew (8).
This screw (8) can be equipped at its end with a blower or with a
pixtured air fed through the screw shaft of the blast exit, The metered
values of this powler weighing machin. (7) are computerized in the control
cabinet (22) oompared with the metered weight values (3) acoording to a
pre-selected proportional value, and, if necessary, they are re-adjusted by
oorresponding speed modifioation of the charging screw below the bin (5).

The liquid glue which can be used, 4s already mentioned, altematively
or simultaneously, is stored in the bin (9), and metered by the ROTADOS metering
pump (11) tuned with the wafer belt weighing machine (1) and is transferred
in free flow to the feeling pump (12) or to the filter (10) connected
in series to the pump. The feeding pump is a high pressure rotary pump
for direot atomising into the chip/glue blender. The diaphraga manometer (23)
controls the glue pressure necessary for atomising operations.
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Waferboard plants are profitably working with melted paraffin
instead of emulsion, The paraffin is melted and stored in a heatable
bin (13) and is metered by the ROTADOS metering pump (15) tuned to the
chain belt weighing machine (1). The metered paraffin is gravity fed
to the pump (16) passing the filter (14)., Here, too, is a high pressure
rotary pump for atomizing operations. A rotary pump supplies the
paraffin pumps and pipes with heating liquid.

This glue ooating of wafer chips can, without any modifioation,
also be used for glueing of stranis., Experienoce has shown, however,
that powder dosing is umnecessary. Adding powiered resin only with the
higher percentage rate of solid resin, is eliminated because of insuffioiemt
powder distribution on the strand surfsoe. A oombined glue coating system
is oonoeivable, but not yet ccnsidered,

6. Susmery

It has been tried to give a ocomprehensive survey on the development
stage of glue coating equipment for irregular bulk material. Ac¢ rding
to its importance, glue ooating of wooden chips for etandard chipboards
has been given eome priority.

Unfortunately, an absorption into epecifio problems or the desoription
of outstanding features could not be handled dus to the fixed outline on
glue ooating equipment for partiole board produotion,
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Ring system

Pig.2: Technology of Drum Mizers for glue/particle blending with
agitator system.

o f

reaixing seotion glue spresding
seotion section

Iohip in feed

Pig.3 - Ring Mixer, type TURBOPLAN
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Pig.6 - Throw mixer with overhead glue spreading noscles
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Pig.8 ~ Nozzle system at the infeed chute of the ohip/gluo blending drum
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AnsstzgefaB Emulsion
sit Rihrwerk; heizbar
Ansstzgefid Hirter
ait Rihrverk

Férderpuspe Emulsion
Forderpumpe Hirter
Frderpurpe Asmoniak

Schwieservorrichtung
Vorratsgefad Eaulsion
Vorratsgefib Hirter

VorratsgefiB Ammoniak

Forderpunpe Sohleim
Férderpumpe Erulsion
Forderpumpe Hirter

Forderpuape Ammoniak

Neabranventil Emulsion
Nagnetventil Hirter
Nygnetventil Amaoniak

MeBgefiB fiir Rohlein
oit elekirosagnetischam
Tu- und Ablaufventilen,
sinstellbaren Tauchsonden
MeBgefiB fir ¥assar
dto.
MeBgefiB fir Eoulsion
dto.

. ReBoefid fir Hirter

dto,

KaBgefiB fir Ammoniak
dto.

Gestell fir MeBgefibe

Nischbehilter fiir die
sboensssenen Koaponen-
ton ait Rihrverk
Gestell fir Nischbe-
Mltr

firdarpunpe Letnflotte

Oereitstellgefit

fir Deckschichtatrang
ait vorgeschalteten
fallventil, Schvimmer
Sereitstellgefit

fie Mittelschichtstrang
oit vorgeschslteten Fill.
vontil, Schvimmer

300 Vsndschaltschrank
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Sptmulicferorgan bauseits
Einbau einer Bunkersievorung
in DRA DS - Schaltschrank

Sperrschieber

Takt- ¥aage TV

Egalisicrung durch:

a) Konti- Takt- Bunker KTB

b) Konti- Takt- Differanz-
Schnecke KT0S

Gestell fir KTB

Beleinungmaschine KeTT

Motor fir X-TT

Gestellfur K-TT

Kihlwasser Magreiventil

Kihluwasser Druckwichter

oit Manometer

Membranventil

Sperrschieber

Takt- Naage W

€galisierung durch:

2) Konti- Takt- Burker KT8

b) Konti- Takt- Differenz
Schnacke KT0S

Gestell fir Ki8

Beleimungsnaschine K-TT

Hotor fir K-TT

Gestellfir K-TT

Dosierpumpenaggregat:
Kolbenpumpe, P.I.V,-
Regelgetricle nit
Handverstellung,
Orehstromnotor
fernverstellung und
fernanzeige fir P.1.V,
Nockensteuerung:
Kontaktgeber und
Yorvahzih] gerat
Ooppelfilter Flotte
Kontaktmanoretor
KeOrohr- Leinflotte

Schaltschrank koapl,
Stevertoil: Anacige-
Pedienungs- und
Obervachungzgerile,
Steoversclitie

*€ine Aus® Bunheraustrag
Lastleil: Schutze fir
Aatriobonetore

Sovenls odur Ak
197 dsw LN

toweis edw assh
9 o L2

Pig.15 - Glue coating station oombined with batoh weighing machines and
liquid metering by Piston Puaps
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- --7\,.'5._.‘ {._t.{’ o 510 Einbau einer Bunkersteverung
&{-:\:::jj‘..?rﬁ Lif,'{v ARV f0 DR A1S. Schaltschrsnk
ey Ly 1 Sperrschieber
x} l@)’ [.QJ {1 2 Taki. Nsage ¥
! 21 6 Coalisieruny durch:
a) Kontie faki- Bunker KT8
b) Kenti- Takt- Diffarenz-
. ! . Schaecke KI0S
r— =" _ 1 Gesisll fir KT8

10 Beleimungsnaschine K-TT
1 Notor fir K-11
12 Gestell fir K-1T
13 Absperrventil:
a) fir Mirter oder
Qusstzkoaponente
b) fir Eoulsion
W getrennte Konp,- Zugabe:
a) iber Hohlvelle
b) Gber Trichter
15 Kahlwssser Magnetvantil
16 Kahlwssser Oruckvachter
oit Ksnoneter
Neabranventil
Spereschieber
Takt. ¥ssge W
Cgelisierung durch:
a) Konti- Takt- Bunker KIB
b) Konti- Tskt- Differenze
Schnecke KIOS
2 Gestsll fir K18
3 Belsisungsesschine K-T7
N Betor fir k-1
R Geatsll fir k-1
%3 Desierpusponaggregst:
Ishnrsdpunpe, P.1.V.
Regalgetriobe nit
Kandverstellung, Dreh- !
atressotor, ausitzliche
Kelbenpuepe fir Hirter
ader Cavloion bav,
Parsffin
70 Fseavsestellung und
Fermanneige fir L.V,
Ovalrsdzihlersteusrung,
2Whlsr, Vorval.2shlgerdt,
Yagehungsleitung mit
laitubr
Deppel filter Rohlein
Doppel filter Eaulsion
Cinfschfilter Hirter
oder restl, Korp,
Keatskinanoae ter
Rerohr Esulsion
ReBrohr Kirter
oder rest], Kosp,

502 Schaltachrsnk kospl,
Stovertail: Anzeige
Dediamungs. und
Obervachungsgerite,
Steverschitzs;

*Ein Aus® Bunksraustrsg
Lasttsil: Schites fir
Antriabesstere
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Lowmoltonoulbersilng
Souseis oder nech dovievis eder ABth
A2 bem L202 LM dam L3N

Pig.16 - Gluecoating etation with batoh veighing machine and liquid adhesive
netering by gear pump, counter oontrolled by oval wheel meter and
with separate metering of one additional ingrediemt
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510 €4nbav einer Burkerstsusrung
e DRA LS - Schaltschrenk

Sperrschicber

Tekt- Waage TH

Lgalisierung durch:

8) Konti- Takt- Bunker KIB

) Konti- Taki. Diff.- Schnocks
1 Geetell fir KIB

10 BGsleisungsmaschine K-TT

11 Notor fir X-T1

12 Gostell fir K-T1

1) Absperrvertil fir Hirter

- "D b

ober fur €aulelon
W gotr, Komp, 2ugabe lohlvelle
ober Trichisr

15 Kihlwvasasr Magnetventil
% Xohlvaaaer Oruckvichter o, Msno,
17 NKesbranventil Lere
N Sperrachicher
22 Tekt. Xasge TW
% Cgalisisrung durch:

a) Nonti- Takt- Bunker XT8

) Xonti- Taki. Diff.- Schnocks
21 Geatell fir KT8
30 Beleisungssaschine K-17
N Retor fir K-T7
32 Gestell fir K-TT
56
0
n

Aufbereitungs- v, Dosisrsutosat
Fernverstellung und
fermangeige fir P.LY.
Ovalredzihlerslauerung:
28her, Vorushlzihlgerit,
Ungehungsleitung, Zeitubr
81 Deppelfilter Rehlein
Efnfechfilier Vaaeer
Oeppelfilter Eavlaion
Einf.. Filter reatl, Xoap,
Ourchlau faischer dyn,
obor stst,
Kontekinanoeeter
Ansetagefit Envlaion
AnsatzgefiB Mirtsr
Firdarpunpe Rehleia
Firderpunpe Envlsion
Férdarpunpa Hirtsr
Férdarpuape Asmoniak
Schwinserverrichtung
Relrohe Nesser
fabrobr Covlsion
Nolrobr Hirter
Rebrohr Assoniek
VYorvatsgefil Rehlefe
Vorratsgefi8 Wasser
Vorretsgafib Eavlsion
Vorretsgefad Nirter
- a3 Yorretsgefid Anconiek
, 266 Resbranventil  Rehleie
Ragnetventil  Waseor
Noabranventil Eeulsien
Ragnetvintil  Mirter
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Pig.17 - Glue coating station with batoh weighing machine and multiple
piston metering unit for simultaneous preparation and metering
of the glue mix




into the glue/chip blender

type TUROWPLAN

Pig.18 - Separate feeling of ingrediemts
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Spanaulieferorgan bauseits
3 Bandwaage KBV
4 Ausricefriso fir KOW
5 GCestell fir i
Beleimmngsraschine K-TT
Kotor fir K-TT
Gestell fir heiT
Kihlwasser-l'agne tventil
Kihlvasser-Zruckwachter
nit Hanoncter
Membranabsperrventil

Bandwaage K61
Ausriunfriser fir KOV
Gestell fir K2V
Beleirungsraschine K-TT
votor fir K-1T

Cestell fir K-TT

Dosierpunpenaggre;:-t:
1ahnradpumpe, Gleiche
stroegotrietenctor
Cvalradzihlerstauerung:
Zihler, Inpulsgater,
Umgehungslei tung
Tachogencratorsteuerung:
Gleichstrongober,
Endschalter
Doppel-Filter
Kentaktaanoreter

Span-Lein-Regelung
elektrischo "Baustcine®
(lose Teile;ohne Schaltschrank)
Schaltschrank kompl,
darin eingebaut:

-Span-Lein-Regelung;
Staverteil:
"Anzeigo-Bedienungs-und {ber-
vachungsgerate; Ein-Aus
.Bunkaraustrao
Lastteil:

Lestschitza fir Antriebe

Oraipunkt-Reglar

for dis Festvartragalung o
kundensaitigen Verstellaotor des
Regalgotriebee:
‘2ulieferorgan-Feststoff!

Oraipunkt-Ragler

fir das Kenstanthalton des Ver-
hiltniees avaier Feststoffsteima
1.0, : C5-Strany zu PS-Strang

Fig.19 - Glue-coating station with chain belt weighing machine and liquid
adhesive metering by gear pump and oval wheelmeter
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veage; lusetrausrustung
Gestell fir Bandveege

Beledoungsmaschine ¥-1T1

Kotor fir K-TI1

Gestell fur K-T1

Absperrventil:

a) fur Harter oder
Qusatrkomponente

b) fir Eeulsion

getrennte Komp,- Jugabe:

¢) iber Hohlvelle

b} iter Trichter

Kihlvasser Kagnetventil

Kuhlvasser Oruckvachter

ait Kenoseter

Resbrenventil Leia

hufbereitungs. und
Dosferautonat

Systes "ROTADCS
Koapebteinzeldosierung,
Cleichstrommctor
Susaenzehlung Rekleis,
lechogeneretorsieverurg.
Ansatzgefa Emulsion
Ansatzgefab Werter
Forderpurpe Emulsion
fordzrpunpe Hertor
Scheinservorrichtung
VorratssefeB Emyls on
Vorretsgefaf riarter
forderpunpe Pahlean i
fdrderpunpe Eaulsion |
férderpunpe Harter

fordorpumpe As=oniek

Kanbrenventil Lein

Regnetventil Wasser

Reabrenventil Enulsion

Regnetventil Harter

Ragnetventil Azmoniek

Span- Leio- Regelung
olektrische "Beusteine®
Lose Teile;

shne Schaltscirank
Sehaltschrenk komplett
darin eingebaut:

Span- Lois- Regelung:
Stouerteil:

Anzeige- Bedienungs-
wnd Ubervachungsgerite;
Uin- Mus gynkereusireg

Lastteil:
”‘.m Lastschitze fir Antriebe
7 605 Schaltschrank fir
Kesponantendereitstellung
) \ und Niveavibervechung
Rotades’
» Worier

Fig.20 - Glue=coating station with belt weighing machine and liquid adhesive
metering unit, system ROTADOS
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= — 1. Chain-Belt Waighar KB¥ dustproof with gaar motor
ﬂp‘z ' Ketteobandwaage KBW atauddicht mit Getriabemotor
; '.\\ waf.r 2, Buppert for belt waighar

Geatell fur Bandwaaga

3. Vafer-Hesin-Blender with hydraulic tilting device
Wafer-Beleimungsmischer mit hydrsul ischer Kippvorrichtung

4, Variable apeed gmar motor P.1.V. L
Stufenloa regolbarar Getriebemotor P,1.V.

5, Container for phenolic resin powder, vibration bottom with
motor,and variable acrew conveyor diacharge with direct \
current gear mntor

Vitirationabeden mit Motor und atufanloa ragalbarer Forder-
achnacken-Entlecrung mit Gleichstromgetriatomotor.

6. Support for 5 - 7 - 8
Gestoll fur 8 - 7 - @0

7. Chain-Balt Weigher KBW dustproof with gear motor
Yottenhandwaaga KBW ataubdicht mit Getriehemotor

8. Injoction acrew with goar motor
Linspritzachnecke mit Getriobemotor

9. Container for phenolic resin Iiquid with float awiteh
Bubtilter fUur Phenolhsrz-FlUussigkeit mit Schwimmerachal ter

10. Dnuble filtar
Loppelfilter

11. Meter pump without differentiai preaesure,ayetes Retados,
driven by (12)
Messpumpe ohna Differential-Druck,Systeu Rotadoe,
angatriaben mtt (12)

12, Pressure pump with variable direct current gear setor
Druckpumpe mit stufenlosee Glaichatrom-Getriabemoter,

13. Doubla-jackat paraffin melting pot with indirect

g — electrical heating and float switch

8 - 2 [ Doppelwandiger Paraffin-Schmelzbehilter e¢it indirekter
= e | elektrischer lleizung und Schwimserechalter,

14. Double filter heatable
Doppelfilter heizhar

15, Moter pump without differentisl preseurs,hestable,
system Rotados,driven by (16)
Mosspuspa ohne Differeatial-Druck,Syetes Rotadoe,
RESIN angetriaben mit (16)

Lieuid 16. Fressure pump heatable with direct current gear motor
Druckpumpe mit stufaniocaem Glaichatrom-Getriebemoter,

17. Circulating pump with motor for the heating liquié
Umlaufpuspe mit Motor fur die HeixflUasaigkait

18. Container for water with float awitech
Behaltar fur Vassar mait Schwigserschalter

10, Filter
Filter

N 20. Metar pump without differential preseure,syetes Rotedos,
drivea by (21)

PARAFFIN Messpumpa ohno Diffaraatial-Druck,Byetea Rotades,

- nngetriaben mit (21)

21, Pressure pusp atainleee with v‘rioblo direct curreat
r’lL gear motor
Al Druckpumpe mit atufenlosem Gleichstrom-Getriebemotor.

22. Controlling and rogulating dcvicaa auch aa anslogoue actual
indication,pre-selection for quantity rosp. proportion and
" digitel aummation counter for chipa, phenolic powder,
I 3 -~ phenolio 1iquid, paraffin, wvater,
Steuer-und Herrloinrichtungon wie Analog-latwertanzeire,
Vorwahl fur Menga bsw, Varhaltnia und Digital-Susmenzabler
fUr SpAne, Phenolpulver, Phenolfluseigkeit, Paraffin, Waaser

23. Manometer with awitch contacta
Manoseter mit Schaltkontakton

AAR S
Mow

A

A’

Fig.21 ~ Glue-coating station for wafer chips 4
system DHYN.

Behialtar fur Phenolharzpulver mit RUhrwerk und Getriebemotor
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