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PCT/ I'BawbOOal684 62 Recei ver conprising a pul se count FNCRGBI8/0206Y , and
pul se count FM denodul at or. The invention

rel abesqtoud erglgei ver, conprising, arranged in this order, an I nput

sect ulator, to which a frequency-nodul ated input signal is
appli?ﬂ!lEﬂ ElF section, which FMdenodul ator conprises a pul se G
shape I s filter. The,l Lon so relates to such an F
denodul ator. 5 S%t£ﬁ§£ﬁgceiayr is generallyiapplﬁcabkz“”

for the reception of radio broadcast si gnal s ,and/ or tel evi sion L

. : , o _ k)
broadcast signals.oddy W Cthd h.ﬁ; Yol eX | s transmtted as a frequency

nodul ati on 6T @ Carrrer wave. M denodul ator is suitable for

3

general use, inter alia in the receiver defined above. e _
1. Field of the Invention

This invention relates to a pipeline and has particular
5 reference to a pipeline for transporting a congealable
. o ’ .
solution of cellulose in an agqueous organic solvent.

The term "congealable solution" as used herein means a
solution which, as a consequence of changes in tsmperature,
pressure, flow, or degradation can result in the formation

10 of a substantially soliéd, substantially unmovable product.

The invention has particular application to congealable
solutions of cellulose susceptible to exothermic reactions,
such as congealable pastes or slurries. The invention has
further particular application to a pipeline £for the

15 transport of mixtures of cellulose, a tertiary amine n-oxide
and a non-solvent for cellulose, such as water.

2. Description of the Related Art
t i1s well known to incorporate into pressure vessels
a safety pressure relief device. A common form of safety
20 pressure relief device is a bursting disc. A bursting disc
essentially comprises a membrane which is relieved, either
by bursting open or being blown out of its holder, or both,
under the action of a pressure greater than the normal
operating pressure for the pressure vessel but below the
25 pressure at which the vessel itself will rupture. '

Bursting discs are conventionally mounted in small pipe
spurs located off of a pressure vessel or are formed as part
of the wall(s) of the pressure vessel.

It has now been discovered that there may be particular
30 problems with a pipeline used for transporting a congealable
solution of cellulcse where an excess pressure may arise in



10 Funkschau no. 15 of 1970, pp. 500- 5@
FM denodul at or for use in a receiver, which FM denndul
pul se shaper and a | ow pass filter. The pul se shaper

generating a pul se of constant shape and w dth on at Ieast one of the
edges of the frequency nDduIated si gnal” @ n the prior-art FM denodul ator).

This yields ghe traﬂgbée* 1|%\Mafgbﬂhe ti %%é%gﬂkt£?VéH99§§35¥?

pul ses varies with the nDd atlon e 15 nodul atl on sign I s obtained by
filtering th?%n%%¥%%dtﬂﬁﬁﬁ-mr?ﬁ BIPEHSPHAss $$IF%H OGP e pErse reliedount

FM denodul at@éviSe sumi ard i addpells lnn;earfo@vertﬁmun@etfm@quancm&@éﬁ@a%qet hat
iver the distortion as a result

when it is are of
denodul at i ons?JsuVe?’§l ‘{'}W WF5&r i SBn i tACSSIPLTHEY HhaecéifefXCess
conpri si ngs aplrﬂ\émdmmnlayata@ns@f wandtirer thg peondeiad abilreayd Iyt iaer aThiede

frequency r 0 syi.tabl.e for use in
inter alia :é'sgcgeésﬁﬁ?-eé L{%ngnagy a?gls%v?’glttgnl}qr g:?;g?@i%@#&'he 5]' gFaPFn q¥he

f requency- noRRil d&thed sesud -whofe a ——S@ar#nerpr¢QQQEﬁcyexmgmﬂﬁﬂuat@ Iahge
range of val depending on the system standard. A
drawback of “a recei ver conprising such a pul sescount FM denodul at or S
that the FM conponent in the output voltage of the FM denodul ator is
limted by tdifnmary SRMHeLITHY eacy of the frequency-nodul ated signal. In
radi os, for exanple, the maxinum?25 swing is limted to 75 kHz at a
carrier frequency which is converted to 10.7 Mz, which means that the
nodul at i ard conporrardoddinheccodneuiaspektage ithel esaséhanlﬁvzﬁ%oz‘}\StHereSul t,
t he denodul ator e Vet 9 poi. tjion of

t he signal - o S8 fév:{?éf g Bi#% ﬁ% r 4gel ?/%r é ggpg’g-s& %gﬁé g#g
reduce the istdrimadi af e ceddqlosey of &he a@mu&rcrganlcmoclh:anmrotme the

ratio betweqn Jdhe s pgs AT g slankerwsh atk: f1egrenehe Thisr I SANLEES.

relief device comprising a disc displaceable under the

15 action of pressure to form a vent for the pipeline,
characterised in that the disc is positioned in the pipeline
sc that a part at least of the surface of the disc is washed
by the solution passing through the pipeline.

The disc is preferably a bursting disc and may be

20 méunted in a holder inserted into a branch off the pipeline,

so that the surface of the disc is in part substantially

flush with the inside of the wall of the pipeline. The

branch may have a flange, and the hoclder may have a

cooperating flange, the two flanges being secured together,

25 preferably by being bolted together. The bursting disc may

be of stainless steel and may be welded (e.g. electron beam
welded) to the bottom of the holder.

The branch may further extend into a contained
receptacle area downstream of the flange into which

30 congealed solut;on may be expelled in the event of bursting
of the bursting disc. Desirably the branch is maintained at

a temperature of above 80°C.

The invention has particular utility where the
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for exa?fép(?g%%éydzltioniumHIm:ﬂHﬂmlLsuch as a mxer and a frﬁré(r;?gﬁrqg@ﬁer
possibility of r | uence of noise is to increase the
pul se anplitude. However, in the case of I npl ementation in an
integrated circuit the pul se anplitude calnet be increased to a unlimted
extent because of the |ow supply voltage nornmally used in integrated
circuits. 5congealable solution is sygceRtiplHBCe8iObNeFREC] ASR@AEFOASE O
m E Ih gate t hleag_dpltfp@@tqglmla&lfy smm)dn%t case n@ﬂgaelrthupf@mva @@1&11@9@5 Y84
Wi a sinp i pt egrabl e pul'se count. e ul at or, i.C produces a
signi ficant| é I g?\églﬁﬁ(s TRl ndﬁ%'ouP%gﬁoﬁﬁggyat‘f’a‘?mamaé:%'t h thae
known pul se :zertiesuyntmENedavocdildat any W laa mambrghoilngean-agedpt abl e
linearity wthin a frequency range of 10 conparable size.

According to the invention a receiver of the type defined in the opening
sentence i § chara8reriwsshadi tdatused hereilme jpulmeasthapbatceanprliesest a

part of the surface of the disc is kept substantially free

of congealed material ia the event'that conditions inducive
of congealing of the solution arise in the pipeline.
Essentially the bursting disc is so mcunted in the pipeline

10 that there is no significant "dead space" between the disc
and the flow of congealable solution within the pipeline, so
that congealed material is not able to build up and form a
plug which would impede (or at worst prevent) operation of
the disc in the event of an over-pressure appearing within

15 the pipeline. If congealing does arise, degradation of the
congealed product may occur, and if this degraded material
is carried into the main solution stream it can either block
up downstream filters or will reduce the gquality of a final
product made from the solution, and may prevent the relief

20 of pressure through the bursting disc due to the presence of
the degraded product.

'The invention also extends to a method of transporting
a congealable solution of cellulose in an aqueous tertiary

amine oxide as featured in claim S.

25 Brief Description of the Drawing

By way of example, an embodiment of the present
invention will now be described with reference to the

accompanying drawing, of which:

Figure 1 is a schematic view of a pipeline including a

30 branch and flange,

Figure 2 1is a partial cross-section of Figure 1
incorporating a bursting disc and not being in accordance



- a series arrangenent of at least a |oad and a capacitance,.which.l.oad is
15 coupled to a first supply termnals
-.a switching device which charges the capacitance in a first state,

initiated by a first edge of the frequency-nodul ated i npufh s BesmReplaced
whi ch di scharges the capacitance in a sedond state, initiat mrmg mtj
or

edge fol | owingt he f iirn§}enetq.%% 20 - a
having its base-emtter juncti‘on arranged across the

capaci tance and having its collector coupled to the first or a second
supply Figure 3 is a ck8EfMd@tion similar to Figure 2, biatOhPut
means for generating an output signal which varies with the

current thr 6GGRTERSCRaMAGR dhcCe 1rYSRtiophe2BRarging tine and the

di scharging tinme of the capacitance are snaller than the m ni num tinme
between two successive edges of the frequency- ul at ed_j nput  signal .

The invention isgbgggﬁ gngfhénrééoan?rgoﬁlﬁY ?ﬂgg?%b?ofﬂa?gtﬂét%ﬁ?t%@%

across a Gapaccflant¥® odnFhegureasured with mnimal noise by arranging a

base-em tter junction of a single transistor directly across the
capacitance, which transistor is turned on as 80 soon as the voltage
exceeds a | rigtien of the Preferred Embodimgwbn this step is applied

the charging tine of a capacitance can be limted accurately by neans
of a constant charging characteristic by interruptin%%ghe char gi ng
current of the chBpdBffande aL1PAETRR8Fant aBiBi ch tHFQUEHNsiWrotR i sig urned

on, by diveetbAgpbhtsd a coffehEAblYi folbtiew| | et Qaewi di Bir Paid ifpd he
tranS|stor.1Tg£§[géNﬁggg %JM%§§%§gofgcgr%%?L¥ion of cellulocse in a
10 textiary amine oxide such as n-methyl morpholine n-oxide.
The solution may further include a small quantity of water.
The solution may be manufactured by the process described in
US-2A-4,246,221.

The solution passing through the pipe 1 will congeal in

15 the event that the solution cools sufficiently (it is

normally pumped\ﬁhrough the pipe at a temperature in the

range 100 to 120°C). The .solution, being an organic

sclution, may also decompose to form a hard compound which
can adhere to the inside wall surface of the pipe.

20 In order that there may be a protection against sudden
increases in pressure in the pipe, for example, by way of an
excthermic reaction within the solution, there is provided
one or more over-pressure relief devices in the pipeline.

Over-pressure relief devices are, of course, well

25 known. For example the pipe 1 may be provided with a branch
2 having an integral flange 3 as shown in Figure 1 and an
over-pressure relief device could be attached to the flange

-
-
- e

Figure 2 shows a conventional over-pressure relief
30 device arrangement in which a bursting disc, in the form of
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defined pul se width anleummukﬂl
advant ageously in a FM denodul at or, which enables a

receiver to be realised which has an inproved signal -noise ratio in
conmparison with a receiver conprising sai¥d known FM denodul at or.

A preferred enmhodi.ment of such a receiver is characterised in_ that: 5

Che Capac t ahcl thas B1ATH st aqd & SORNAI PRRWFRAI CBSu RS Fnadf rthe
supply term hbdngéaStdm a dumpitsie ahdia mexondf dadd, ty especdt bedsy ,been -
a second transistor.has | e-gudtar.d unetd , ﬁngf 0ss .the
tapaci tancea?ﬁéié%"éﬁi#&e‘?: ‘?%:f] oﬁ{?o"si “’eCIlf:)Hlf F#a or%rét' e ﬁ'rsgg‘{ nt‘r'a‘nj'sa‘lqjg‘t“or,

- the coll ecf®fs ofsa hewiithst gadgemdisgcondrt r AiEtdrakke j Giattdsiadoupl ed

to the firstpsepplyldOy t@idid@daterials stiBgesW £6N &9, deMl e iGRINGHS t he
first termnal or the second term nal of the Q%ﬁacltance to t he second

supply ter miTAIPIFFEIHE B & T8FHEE GRRE hBXSBRYITH: StEREE th U pcki e bre

- the out putmatesrisa gener at tanh@sit ppéefi geaundhi ehavar t@e Waldtralth@n@ud ent
through at | epslserate® S #:ch08 §1 ot cABTsRoSoMb L APY YA AN flyst and
gases or liquids, mav not react satisfactorily when used
10 with congealable solutions. It has been found that with the
arrangement illustrated in Figure 2 there can be a failure
of the bursting disc to open in the event of an over-
pressure within the pipe 1. The solution to this problem is

provided by the arrangement illustrated in Figures 3 and 4.

15 In Figure 3 the pipe 1 is again provided with a branch
2 and a flange 3. The bursting disc is, however, provided
on a "top hat"-shaped structure 17 boltedéd to the flange 3.
The structure 17 illustrated in Figures 3 and 4 comprises a
flanged portion 8 integral with a tubular member 9 welded to
20 the Dbottom end 10 cof which is a bursting disc 11 of
stainless steel. Further details of the bottom of the
tubular member 9 and the bursting disc 11 can be seen from
Figure 4. It can be seen that the end 10 has a rebated
portion 12 into which the bursting disc 11 is fitted prior
25 to electron beam welding from the underside as shown in
Figure 4 where the melted-together materials forming the
weld are shown by the black triangle 12a. The disc may be
flat, or convex or concave as required but must have part of
its undersurface “washed" by the solution flowing in the

30 pipe 1.

The bursting disc 11 if flat will, therefors, bDe
gffectively continuocus with the inside of the wall la of the
tube 1 only along a line. However, because the bursting
disc 11 is along that line in contact with solution flowing

35 through the pipe 1, the solution continuously washes some
part of the surface of the bursting disc 11 and prevents



transi stors nged across the capacitance the current

t hrough at Ieast one of the two transistors can be used to control the

out put means. In addi tion, the symmetrical construction enables an

i mproved eff to btain becau a Se,l ted on
both the ri s%ér:lj%&ﬂ%se aﬁgglﬁehgal Ig?ng%gldgg'etl n eachp%\férlggJe Lﬁggggﬁ [ nput

si gnal . lustrated in Figurp dj pgtenied adctividd é-}ﬂ)o’dﬁlrrﬁh? éeasduch a
receiver is ghd@ctarig®edthd branchhad the sodd Céliﬂﬂeﬂe\ﬁbﬁ@eﬁqrrmtse%na
first differential arrpllélgr wi th third dfo E%%%{J

transi st or s, *HRARYS LPRE Goffonderd e‘e‘:r‘:”i‘l p‘f’e‘omt% H‘\% Qéégnd

supply t erfmsnﬁce i heInoIthecterren@:f dfheart hovelr 2Hr e sndrd h&pzﬁ@alriﬂilgt waRHL St Or

e Sanacrt o B+ 8€ e oS oRnd B¢, KR LIS (ol LILORL 5804

symmet ri cal nmampagEdn with the arrangement llluAttateﬁemneHbgdreenB S
characteri sethd 1y thehot be-fhEat oandnthas seoand Jadeys 6AIPES

col l ector-em tter’ pat a SIXt transi stor, respec |ve y,

whi ch fifth SR adi LR Str ARSPATbr 2 Mhw ethewg fonso| ladcionst tceapkepard the
first supp Yzt emd &@;'ch'lQ asfhlghys expd&sd S'Ed)rthe \.rueTBt'égsu.fcguéfhthE' fth
and sixth transi st rs forma_bridge arr angenent means of which the -
current thr SEHFT % AMEePLER hePR Jt%htgﬂlso\féradYOFPnBuFé'-t Hlsthe
arrangenment eominyt aof thei npedmasicet oofi nsheagroftechedtugatiasgs ever-

connect ed t%rte@%uc a(;| thanc h|‘_:‘n peach state of the

15 This yi T@sheepH eplb@dl pul se shaper whose output pulse width is
I nsuscepti bl IE g charges in the capacitor. Since two

The flange 8 of the top hat structure 17 may be clamped

15 between the flange 3 and a further flange 14 attached to a

dump tube 15. The dump tube 15 should be above 80°C (e.g.

it may be heated to 100°C) and connected to a suitable

receptacle (not shown), utilising expansion bellows if

required, to contain product released in the event of an

20 over-pressure within the pipe 1 bursting open the disc 11.

If reguired the space 16 within the structure 17 may be

filled with nitrogen. A bursting disc detector may be
mounted in the space 16.

Surprisingly, it has been discovered that provided the

25 temperature of a congealable solution of cellulose in an

acueous tertiary amine oxide - typically n-methyl morpholine

n-oxide - is kept above 80°C, the pressure relief devices

can be located at considerable distances apart along the
length of a pipeline used to transport the solution

30 It is believed that this possibility for using widely
spaced pressure relief devices arises because the result of
an exothermic reaction within the pipeline is to give an
impulse to the contents of the pipeline. As the cellulose
solution forms a thixotropic dope, the impulse tends to

35 reduce the viscosity of the dope and permit gases from the
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swi t chi ng %\%liscgf whi ¢ !Hglim& ”iBIHnoi se in the capacitance voltage and

t he influence of utput pulse width. This yields an

i nproved signal-noise ratio in the receiver. The vol tage across the
first resistor can be used as an out put -val t-age of the pul se shaper

whi ch enabl es sinpl e inplenentation of the output neans.

A further enﬁé&“n@ﬁt the eKetRessivereagkhien Cr‘lér{deer‘%oﬁ%”twarﬁﬁ P§ SEnEOWRe

di schar gi ng U‘l'é'et hBdepenrdaind mahersuppl v ral haddeon! srchakambari sednif
that a curren rce IS arranlggd in the connectiagn of the sw tching

device with & § s EBRd LBPPPGSEEr nfiHal TeAUCTifR iLfc| YSiSGRS3fYa refERBHCe
current sour setdehr;ness @@mr@mmnma hieo kb Sﬁh@wgm@glﬁUthéan.:e‘ ine.

i ndependen ha Noj se he_su . Vo] tage
vm'llpnot a%f “ﬁe%fgligrﬁ Vhr? q%c?’% ﬁg"é s‘%: ardgl ng %ﬂa Te, pgﬁ/ L g
Anot her si nppesembd_adl rtm]tmamin‘a t@eepver pseshuaractreliisdd devided ;as far-
t he capaci taggg ha%sa j}, r%tagg anseqend ter m:gal Og,gyplf%‘go tgghi,llr.ﬂ]

supply terninal via irst and a secon respecti
a second traﬁ§Psf18tha§ t 8 s SpBR BT Fri 0% rS §idnc bt Ly ﬁéﬁ@eﬂ%@ﬁ@%ct‘-h‘éh“

capaci tance ppcaudh. di recthdp 8BPGHdL Hix t Bat nfudthechbr Hedilcansi 840k
10 further apart and thus even further away from a pctential

exotherm, such as for example 30 metres. Typically it would
be preferred to provide an over-pressure relief device close
to a potential source of an exotherm but because c¢f the
ability of the dope with which this inventicn 1is

15 particularly concerned to form cores within itself under
exothermic conditiens, it is possible to vent safely over
much longer distances than might have been expected.



- the col lectors_of the first and the second transistor are j.ointly_coupled

to the second supply term nal, - the switching device couples the
first termnal or the second term nal of the capacitance to t he second
supply termnal in the first state and the second state, &W d
enerate a signal whircB varies with the
Iﬂum "‘i}:“ﬂﬂfﬁuﬂ first and sec\;oé}# J.ransistors.
prac Eca odi rent of such a recei characterised in th he
swi tching device conprises a fifth and a sixth transistor, which fifth and

sixth transistors haye_the |J ectors.caupled to-the, second suppl y
term nal and thei rl “em f e¥sD%°,‘11% eg(éect | %’/gl 2 %Zg’ e L-T?l rsgt GHtF $3e %‘t%ond
term nal of skéusapacicfaredlulose in an aqueous organig\rseimbanti eyezatm ch

radi ates |essgppntgrferanee; ks cigiaekentssed 1o 103k-thgs oyeb) *}gﬁﬁa‘gﬁ i s

conprises a voltage tTansi ent “conpensation_cifcuit whos€ output
added to tRe 8kitféhi RGVIERt KAETHFiNte Basthsof dEisPLRCcCaAY LS xerder the

transi stors, gw-t BpWhpeh pressord féd Stzsel t agevdhkf efgnce-is Hﬂpg& 3Ghe
between the base of the Tifth transistor inmediately 30  before and the
base of the SPREACLRIASES: dP FAREJTIR &5 aftSePSERE-PREASTR | it MidRiime
first to sot hﬁaseﬁoﬁﬁl'ﬁta’te‘ease of tAeseq@ddcyobf agee 0h¢§cer1651€.%sln~°ed

i nposed between_t he b fifth transistor inmediate after and

g.aof t
the base of rthe® FXFH ra%§|§F8Fl‘ﬁnear8?8 y‘ﬁ%f%?%eth%ﬁtran3|tlon fromthe

second to the first state,
10 2. A pipeline as claimed in claim 1, characterised in

that the disc is a bursting disc mounted in a bolder
insected into a braanch of the pipeline so that the surface
cf the disc is in part substantially flush with the inside

of the wall of the pipeline.

15 3. A pipeline as claimed in claim 2, characterised in
that the branch further extends into a contained receptacle
area downstream of the holder into which solution may be
expelled in the event of bursting of the bursting disc.

4., A pipeline as claimed in claim 3, characterised in
20 that +the extension of the branch is maintained at a

temperature in excess of 80°C.

§. A pipeline as claimed in claim 1, characterised in
that a plurality of said over-pressure relief devices are
provided, these being separated by a distance in the range

25 0.5 to 30 metres.

6. A pipeline as claimed in claim 2, characterised in
that the branch is provided with a flange, the holder has a
co-operating flange and the two flanges are clamped

together.

30 7. A pipeline as claimed in claim 2, characterised in
that the disc is of stainless steel.
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1S eet Hlas Been Replace
the f| rg(/ @Z e secojmu&umﬁmﬂ“nerence substantially C r %30’2 |ogg to
t he capamtance g during the first
swi t chi ng operation. This step elim nates comon- m @ fﬂ Eﬂmmll
transients across the capacitance. These yol-t age t
during switching and may adversely affect other CIrCUItS by coupling via 5
parasitic capacité@nce&. pipeline as claimed in cld\ma‘dvacrﬁamte;r:sémd.lmnt

of an FM demgdylatgr £0saCGQr daaee Wi Roan vehSal DYERTLON: GOURLLSI NG @

pul se shaper, I's characférise IS |np efen
integrated circuit in a semconductor material and conprises: - a

series arrangenent of yah.bkggst a Load aggtgngapagé{@gpeabwgns@._{
coupled to a firsf 10 supply term naf - a sw tching device

charges the ERpABiPARCET N2k fAGUECUS: af BT CLATY | AMEdSh P ’-‘vrst—‘e@l‘g‘énota

the frequepcyipeduhatl edhbrpdt-cshigaal inartthashile d;los.ehab@es s hex igapagielsance
in a second state initiated b¥asecong E%gﬁ ol Lowi ng the first
edge, 25 13 r SPHRCRTSTDr thavFRGeFEs Bas t88F At i ArEErEBRged

across the capabttaﬂca‘and.etamu ngrdb ovds-coddvctor sedupkediéwi d¢he fhiest or
a second sungg I'g“régmal‘j.s.nc; a surface displaceabie under the action of
pressure to form a vent for the pipeline, the surface being
10 mounted in the pipeline so that part at least of the sursiface
is washed by the solution passing through the pipeline.

10. A method as claimed in claim 9, characterised in

that said disc is formed as a burstiang disc mounted in a

holder inserted intc a branch of said pipeline, the surface

15 of said disc lying in part substantially flush with the
inside of the wall of said pipeline.



- output nmeans for supplying an output signal, which output signal varies
with the current t hrough the capacitance, to an output term nal

intended to have a | owpass filter coupled t her et o, t he charging
tinme aﬂlgssthg@},ggi}ﬁgrmgpgbdag time of the capacitance being smaller than the 20

m ni num wo successi ve edges of the frequency-nodul ated i nput
si gnal . m\‘m‘mlmﬂl The Fn¥éntion will now be described in
nor e det rence to the Fi gures shown in the drawings, in
whi ch correspondi ng el enents bear the&ﬁ&gﬁf;’éf erences. In the

drawi ngs: 25 Figure 1 shows a receiver in accordance

with the inventi§1

ure 2 shows a pul se shaper
for use in a rec in a

] . F
VTS SYEFEMce SRFt NEEhbeVEnS | SRR R SUEe

Fi gure 3 shqwipslignal saamydarg ng icorideajabblse shagerial, in which the
Figure 4 sh I : s f : r .

Figure 5 sh%%%%% rérg(%}l#/eg{w%nlg::hs% \P%%%%?ﬁ%ag’&?gggs ﬁ'zrilpgr ?pgﬁd
Figure 6 shovks e alirgking vy dima ibsang eosingiedofint Rehpddsey shapbat
Figure 1 shows asieggkkerof NtReCUAMCEMkh gis: | BeenidONwaThe Jecehuer

conprises, in this order, an input section 1, an FM denodul ator 2, and an
LF section :.Blpellne so that material passing through the pipeline

washes the surface of the disc and keeps it clean.
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whi ch serves for further signal ef51ng. The FM denodul ator receives a
frequency- nodul at ed i nput slgﬁa The FM denodul ator 2 is of the

pul se count type and for this purpose it conprises, in this order, a
pul se shaper 4 and a |l owpass filter 5. The pul se shaper 4 generates a
pul se of accurately defined shape upon a rising and/or falling edge of the
input 5 signal of the FM de ulator. The spacing be successive
pul ses is dictated by the i requenc .gf

frequency- nodul at ed i nput si gpat. ubatiofy signal Ts obt ai ned by
integrating the pulses1|n a l Pe uniformty of the

pul ses, i.e. the adcurac th whi chf {t re formed, defines
the linearity of t denodulanor. ! j IS means that the pul se
duration should bela$ constant as ssj ble” 10 Fi gure
2 shows diagrammatilcally a pul se shaper for use in a refteiver in

accordance wi th theyinvention. The pul sé shaper conpri s a series
arrangenment of a | | led to a supply
termnal 11. The 2 : jswi tching device 42

formed by switches ' ' bet ween t he
capaci tance and the supply ternlnal 12 and the switch 56 is arranged across
t he capacitance.
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15 The base-enitter junction of the transistor |s al'so confedt ed across
the capaci tance 41. In - the present case the p 1993 dorjstitutes

t he outgut means 44 across which the pulse is val abl'e as g4 vol t age.
The operfation of the putse shaper shown in Fi guf el2—wit—rowbe

explaingd with referencg to the waveformdiagramin Figure 3. Thijs Figure
shows, as a 20 functiongof time,.the voltadge 30-representing the

frequency- nodul ated i nput signal, the tage 31 across the i
capaci tance 41, and the \;@Lt age 32 acrgg—gg%#ghr egistor 40. In aine -
interval | the switching device is in a first stgte and in a ting interval.

Il the swtchiekELNhEE of thbSThVerkSseond state. In the first state | the
switch 55 is closed and the swic I'S open. The capaci tance i s now
charged until the base-emitter junction of the transistor 43 becomes 25

conductive. The char grhgl&Usf efie Ofnddier L@paci t ance 41, which flows via the
resistor 40, wll now be. interrupted and t he current w Il be taken

over by the transiSto7 F5eRIRCR FLELES tO aa??r%%]sl”&eﬁé“@aﬁ’é@l pPaKeéchsar
limted to 3 heefedercof tcheavoblpeel d Focondushsyerbhsg- e tblgealable

junction, whigd vl 298 vak : f i naft.er _as Vbe. In
t he second state Il the Pf%yv&%%:hﬁgsa{rgp %e%glnédoq% svéq%%vfél%cl oses, SO
that the capacitance 41 is discharged. The 30 second state Il is fol | oned

by a first state ITh&adhatrd m@w@%&r&l@ﬁ qllsscsl@%ﬁ%ege%c}nsans are
repeated. On £ag tkerls%g?l%g of the input mg) pul se 1's generated
across the TRt Fhic P F; &@é&ﬁ&?ew HeTPRAEYCHERat i on
di ctat ed by tdwesharegi nfjlow, onh@e@m@aittsdsm ccafi Aegapacihapee POr&Atisn
charged fr vold age t t a a resistor. The
durati on ojgfntcﬁfe “ %se S 55@9& psjt%s\é%ﬁlﬁl%ilyatuwv@ﬁlfahQrfjfi&ﬁ& st or

The invention has particular application to congealable

solutions of cellulose susceptible to exothermic reactions,
such as congealable pastes or slurries. The invention has
further particular application to a pipeline for the

15 transport of mixtures of cellulose, a tertiary amine n-oxide
and a non-solvent for cellulose, such as water.

2. Description of the Related Art

It is well known to incorporate into pressure vessels
a safety pressure relief device. A common form of safety
20 pressure relief device is a bursting disc. A bursting disc
essentially comprises a membrane which is relieved, either
by bursting open or being blown out of its holder, or both,
under the action of a pressure greater than the normal
operating pressure for the pressure vessel but below the

25 pressure at which the vessel itself will rupture.

Bursting discs are conventionally mounted in small pipe
spurs located off of a pressure vessel or are formed as part
of the wall(s) of the pressure vessel.

It has now been discovered that there may be particular
30 problems with a pipeline used for transporting a congealable
solution of cellulose where an excess pressure may arise in
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43 is turned on and further depends on the val ue $ \tﬁﬁvéﬁﬁbwvﬁvo!thge, t he
magni t ude of the resistor 40 and the magnitudé @f _the capaci-tance 41.
Since these val ues and nmagnitudes are not varijable the instant &t which
the transistor 41 is turned on wl| not'v%ry and W---t+herefore=" " be

accurately defin This..yi ul; ose ' ' r a
limted by o%{nf q%a% eosreq eﬁ%ﬁ%l:??%ehgrggﬁgi'sto%gﬁk%%&ﬁg {I%%%Klgqgﬁaﬁ%
nunber of cowposernedaridltihe tiengbeovisiopegdurairefVerrRFSESUSE 43 1inks
pul se is gengpatied Webl nmhni ﬁﬁeﬂ]@hée-_‘féﬁ‘e traBspoteiNgl 4N congeattrile t he
capacitance is_charged until the transistor 43,LLnLts he vol tage shoul d be
short er SCR¥G1CRe PRAESI ntRPTAI ot eeROSREPLGLEYssFRR edRRs BiCaTe

i nput  si gnal phegause aidieratseet hethin yhd seot#lale WsbluB@ohongemede

I ndependent of the input signal but wll ge limted b%.the.lo %nstant of
changi ng oveF*FESH PRESSHESNHREt AFASEo" R P FiE RIRF RISk SRk i ity
time shoul d be thesordésubhordier at hanseheinti nperessueryakxbetnegdn tew the
successi ve e%gﬁél?fnet_he I nput signal in order to prevent the

di scharging ti rom bei ng influenced by a residual voltage across the
capaci tance. This residual voltage occurs because in practice the switch 56

wi |l have angummarQh@ieC thasiskaReeonas a result of which the capacitance
wi |l not be discharged to the full

10 According to one aspect of the present invention there

s

is provided a pipeline for the transport of a congealable
soution of cellulose in an agueous organic solvent, the
pipeline being provided with at least one over-pressure
relief device comprising a disc displaceable under the

15 action of pressure to form a vent for the pipeline,
characterised in that the disc is positioned in the pipeline
so that a part at least of the surface of the disc is washed
by the solution passing through the pipeline.

The disc 1is preferably a bursting disc and may be

20 mounted in a holder inserted into a branch off the pipeline,

so that the surface of the disc is in part substantially

flush with the inside of the wall of the pipeline. The

branch may have a flange, and the holder may have a

cooperating flange, the two flanges being secured together,

25 preferably by being bolted together. The bursting disc may

be of stainless steel and may be welded (e.g. electron beam
welded) to the bottom of the holder.

The branch may further extend into a contained
receptacle area downstream of the flange into which
30 congealed solution may be expelled in the event of bursting
of the bursting disc. Desirably the branch is maintained at

a temperature of above 80°C.

The invention has particular utility where the



15 extent. For effectively mnimsing the residual vol agé"Fﬁ§”di§6ﬁarbing
time, whichis determned by inter alia the resis$tgn fi il swi tich
56, should be sufficiently small. Q?%g%ﬁ:gﬁ@ pul se
is generated for each period of the input signal. The}tHe——-pbetween two
successive pulses is inversely proportional to the ingtantaneous frequency
of the i nput signal 30. Integration of "t he pul sesTTT The TOW pass
filter 5 fol Low.n p 4 i.bl yiel age i,.ch. is
proporti onal c&glg?%%gg%t %Jﬁ Ig%%%%?e% rsélc?ggﬁ\gﬁ&)leygg QX&P{QHI reactions,
possi bl e foranfiepswktichlBELyn iR gbee c2seo ofemaitiyrarmeamentded lollased and
As a result, jthe sefdes afpnoereBkigl, t oot s A0, and dihegapaci t angg 41
is disposed directly . between the supply termals 11 and 12. The
out put neanstREFLIAGY BBLEBnErPELEBIMaY oPe ah neRarpheline A-Pvife: AND gate
having a first input to which a voltage proportional to the 25 current
through the collegtor, of the transistor 43.is.applied and a second input to
whi ch the g Vo ¥ag¥a§8e%§ éﬁ%l?%ﬂé he?2ih® 13PRudift Aflal at AnGefEr @
versi on of therpubfetikapeirfear b rtéa idded hy rkeapr sSulptadmnrially fodearity
of the suppl ¥ev d je I { sl d s JiRGE of
the transi st %? ebﬁggﬁﬁé?nmé!?gﬁggei 2&% %g%?%%%%%ﬁ@%%og{ﬁsﬁst or#l
shoul d now befcotpneeat snghecSupilyy IOLULEORi naFig2 oilt HeowsPeums -y .
The out put neaBsnd4alBy BHAl BueoRPhgSEidd MAFahdumSed in tdRSYidead mbove.
A symretrical versjon of such a pylse shaper is shown in Figure 6. _.
Figure 4 $HohBaE EPRHEL AcEC PEESLEACERT nESFH SPTpAe TG SRS fAigcC
receiver in aagotdantrowidh ddmgrdanaeniie gnlucanpr withinatipell sipaloisy, Y
denodul ator. _Th | se aper . conprise capaci t.ance 41 r0ss which
the base- omi [1eF FRPAERSFOLMECEPARs: Sropet. antet PPN G bt
plug which would impede (or at worst prevent) operation of

is

the disc in the event of an over-pressure appearing within

15 the pipeline. 1If congealing does arise, degradation of the
congealed product may occur, and if this degraded material
is carried into the main solution stream it can either block
up downstream filters or will reduce the quality of a final
product made from the solution, and may prevent the relief

20 of pressure through the bursting disc due to the presence of
the degraded product.

The invention also extends to a method of transporting
a congealable solution of cellulose in an agueous tertiary

amine oxide as featured in claim 9.

25 Brief Description of the Drawing

By way of example, an embodiment of the present
invention will now be described with reference to the

accompanying drawing, of which:

Figure 1 is a schematic view of a pipeline including a
30 branch and flange,

Figure 2 1is a partial cross-section of Figure 1

incorporating a bursting disc and not being in accordance
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43 and 46, which are arranged in anti-parallel, are c nﬁected The
coll ectors of the transi stors 43, 46 are commobne § dhe.isupply

8

termnal 11 via a first output resistor 54. The apacitance 41 is .
arranged between the collectors of emtTef- coupl ed trdnsi-stors—477and 48,
whi ch have a r Pl 2 coupled to the common gmitter |ine. A _sectond
out put resis g#h gﬂ%l B N %ég the collectors of the tﬁan5|stors 47, 48 to
the supply termnal 11 V|a respective | oad resistors 45, 40. A

symetrical frequengur@ogul 3t £yl s iy sflqulta&ec'é'\/trlguredw% atpr |
applied to the baseS of the tégnslstors 47 and 48.

The present BGFOEERSHFel 1bFelrifedtYENFSPRowe I n a first state | the
transi stor 47 conducts and t he tran5|stor 48 does not conduct owing to a
ri sing edge of th% put g gn a# d , # t he cwgrent squrce 52 is
connected to the éémgteor 45, SR CUrfenAt lewt‘h oUYh R TRt gH g he
requi res asSvelitrage dVopfadiigswet Bi.s resistor. Since the capacitance and
the resistor 45 are disposed in parallel with the resistor 45 this voltage
drop will be opposed by the voltage across the capacitance, which has
been char gedR8gE54PEILR | he Prefezyed Embodimpept As g result, the
current will flom1pr|narlly through the capaci tance (and consequently 15
Lhrough the resiSk0mui®) ' LR5.080AROLN9.0Tpl0E M SlnSlale MRdbe s
transported a congealable solution. In particular the pipe

1is

1 may be used to transport a solution of cellulose in a

10 tertiary amine oxide such as n-methyl morpholine n-oxide.
The solution may further include a small quantity of water.
The solution may be manufactured by the process described in
US-A-4,246,221.

The solution passing through the pipe 1 will congeal in

15 the event that the solution cools sufficiently (it 1is

normally pumped through the pipe at a temperature in the

range 100 to 120°C). The solution, being an organic

solution, may also decompose to form a hard compound which
can adhere to the inside wall surface of the pipe.

20 In order that there may be a protection against sudden
increases in pressure in the pipe, for example, by way of an
exothermic reaction within the solution, there is provided

one or more over-pressure relief devices in the pipeline.

Over-pressure relief devices are, of course, well
25 known. For example the pipe 1 may be provided with a branch
2 having an integral flange 3 as shown in Figure 1 and an
over-pressure relief device could be attached to the flange

3.

Figure 2 shows a conventional over-pressure relief
30 device arrangement in which a bursting disc, in the form of
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capaci tance increases the current through the resisto ~a1 50 be
to increase and the current will be taken over gjf adu?ﬂ* LE“}]E#’B
resi stor 45. Charging continues until the base- b t Aj

the transistor 43 is turned on, causing the current tp |

abl e

—h

collector-emtter path of the transistor 43, the voltpge across the
capaci tance bei ng I|mted to 20 an accUréter def i ned™vatruoe—tby—the

base-em trer J UELL OB gt e HANSl shgladdecllh Sldakighoe 5 SATILES

until the CII‘CU

tO a Seco n response

of the input flangesisgal a2 Aurg tebel 6, byhweanansfsboitd77is Iiurhnml lddn and

the transistoy A8 j etd”’?l%qfe%-r,ﬂﬂﬁat gﬁﬁagﬁc E?Qﬁﬁerﬂ%ntslé‘oﬂ‘ffl rsztﬂ?][@ed

or charged opposite I'n a manner sim

until the ba

a 25 resuld, a@'ti@%@ra&'l@gtﬁt)sbhﬁaﬁéﬁﬂﬁléafﬂ%é@t|t~°o ei—le&gzoah nEedh @rch ddie

at e,

em tlﬁér j HhBRi orcHIIIHELIF anSitst o£CBEEBéABARs BRI . As

current is taken over ]d? gﬂSlstor 46. Both the first state

and in the séébﬁﬁe§F&F§ éﬁa?g?‘:r‘@‘f

A iSRG O THE reaCt&QBaE?-’E‘ah%eﬂlﬂ

proceeds unt idatichd adal.t age Hcrdmtrt&@apamum hasathecome sarhagdeddad a
base- e’}.‘l tu% J ﬁ”p??&?&‘? Q{dn rﬁ'&%tﬁpa%%wgfé&%v Of;é hus

det er m ned by

current sourcg@SE’é thelﬁ-égitéﬁan@@vaQresrg@CQOSatthéf|a§§p§tlé71fs Vﬁ@nantﬁe’ks

aci tance ’v e dufrenty

and the vold 3gervakiigetianie WBahianhaseremdd %dm%hh@nchseméh the

conducti ve.

noi se becaus@rrangamediteid ISHIRE e dehdHGURF 14 9 %E R

rkPﬁ rﬁ‘edf W

Thus, thé pulse duration is defined accurate% m ni mal

y

one transi St@:ff comeqﬁﬁd;tﬁjrfgecaiyca&roo5<5pen int heh@aréaa@ntan@ﬁ aﬁh&)\%kﬂ ent

t hrough the ¢

bei ng known 63 é:e Wl)&hg'l g

capaC|tance

15

20

25

30

35

amtance 41 |§g ulse s ul se. w

prov1ded by the arrangement illustrated in Figures 3 and 4.

In Figure 3 the pipe 1 is again provided with a branch
2 and a flange 3. The bursting disc is, however, provided
on a "top hat"-shaped structure 17 bolted to the flange 3.
The structure 17 illustrated in Figures 3 and 4 comprises a
flanged portion 8 integral with a tubular member 9 welded to
the bottom end 10 of which is a bursting disc 11 of
stainless steel. Further details of the bottom of the
tubular member 9 and the bursting disc 11 can be seen from
Figure 4. It can be seen that the end 10 has a rebated
portion 12 into which the bursting disc 11 is fitted prior
to electron beam welding from the underside as shown in
Figure 4 where the melted-together materials forming the
weld are shown by the black triangle 12a. The disc may be
flat, or convex or concave as required but must have part of

its undersurface "washed" by the solution flowing in the
pipe 1.

The bursting disc 11 if flat will, therefore, be
effectively continuous with the inside of the wall la of the
tube 1 only along a line. However, because the bursting
disc 11 is along that line in contact with solution flowing
through the pipe 1, the solution continuously washes some
part of the surface of the bursting disc 11 and prevents

Rt¥re pon i n&qslu%tlﬁél &Qr Eéﬁ? ?)ﬁ?% ugh J[1Sne

ght
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f H {

H |
is avail able across the resistor 51 and - in inverted &onnn~v jadl 685 t hey
resistor 54. The resistor 54, the resistor 51, or hoth resistors mhy
now be regarded as the output nmeans 44 which gener at e-a—vol tage varying

with the current through the capaC|tance 1.7 Since both the __charging-

and the disc ur th C|t ce 41 ] ow rough the resistor
51 two 5 ané§é§£$k%on%§£%?9&?dtﬁp t wi I 172 égpegp acP§Sangraent
resistor 51 diukiugfomeeduin pegiod 2 maﬂénﬂaiqunnbumxﬁmup Imothal gesdper
period will a0 ApPRgaroACERAss gl dhess Shak 5c4?] n T8 cBULP g ea1S! gpal Call®y

al so be taken_ fromthe | oads 40 and/qr, 45, ul se” pe
peri od afEIPeRS 03141 fEEE Poddd ifeafiher 3b¥%@kcﬁhﬁ@imgtbardeaﬂ or
the di scharsglmawrremh ftlhewsevent td¥ carghotbe- p@és&ﬁ% éBpéQE'n‘i? wh B8k 5t O
45, respectlver1 Depe bghe | ocati on where t out signal is
to be read out %&R}Q% ? %1 5la ?a?hgr?EEPEtBPrgﬁlﬁﬁyOBet EsPéfsed -
with, if Bxkgnmpgrlson with the arrangement Bilgurse ratedows aigymaet si cal

| ownoi se_versipry of hiesubSecShanthe aisc HOUE B slgee Ll ol he sage

elenments as in Figure 4 are used se s aper
40 and 45 haRenssEt mdplleesd By PRERSsI @n@r stagrefers0.atTiesstt sansi paoL S

are 15 canf red leeg 'd'ls%JQh %s”ﬁ!ﬂﬁ@{/st@ﬁf}oé@daté'tﬁ?é Shal %r%%sfu% Skf go ot

the transistors 47 conduct and the transistors 48 and

conduct and iFREEL Jg{éhgfpgﬁg ¢i fEdi $StHRus ready to burst 1n the

event of the appearance of the protected-against over-
pressure within the pipe 1.

The flange 8 of the top hat structure 17 may be clamped

15 between the flange 3 and a further flange 14 attached to a

dump tube 15. The dump tube 15 should be above 80°C (e.g.

it may be heated to 100°C) and connected to a suitable

receptacle (not shown), utilising expansion bellows if

required, to contain product released in the event of an

20 over-pressure within the pipe 1 bursting open the disc 11.

If required the space 16 within the structure 17 may be

filled with nitrogen. A bursting disc detector may be
mounted in the space 16.

Surprisingly, it has been discovered that provided the

25 temperature of a congealable solution of cellulose in an

aqueous tertiary amine oxide - typically n-methyl morpholine

n-oxide - is kept above 80°C, the pressure relief devices

can be located at considerable distances apart along the
length of a pipeline used to transport the solution

30 It is believed that this possibility for using widely
spaced pressure relief devices arises because the result of
an exothermic reaction within the pipeline is to give an
impulse to the contents of the pipeline. As the cellulose
solution forms a thixotropic dope, the impulse tends to

35 reduce the viscosity of the dope and permit gases from the
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SIog |
transistors 47 and 49 conduct and the transistors 48 —?o duct .
This has the advantage that in each state only ja S|n éq&gg 51 is
coupled to the capacitance 41, in contrast wth U

| oads/resistors 40, 45 in Figure 4. As a result, the

the resistors in Figure 5 is lower than the noise inl Figure 4. The addition
of the transistors 49 and 50 also redults in th

capaci tance i and_t ent..not hei ng di vi ded

ot ween o ool Erenerg e HEbndlede tom et ISRty E o B ¥R ng
time is now dédteetiusdy -etcinmsids eiar elyyi atlhe d‘apaalctanueofatnueemént heithin
capaci t ance &by e fot

and by the volhteage%\?a 15\/%2!1%525%”@' k%ﬁea:tﬁéet{]g(mseciem ?ﬁg%%j un?tlgﬁglf)%b¥he
transi stor 4FEHtAG MW%MW@M dope flowing in the pigabipal se

shaper is @rwm;;@cttémycnmmatsqs&m{@iétgm}@@edraimﬁépéﬁe55m§@,lt is 60,
61, the resistors t he current sour.ces 59 64, 65. The

and
eni tter-coup @(TSleie trr%n@?‘é?BrEh%SOé(ﬁa BESFSIEa elfitd SRYifAeHAT FANi ng
a current sowpaetSR<oRpl mdtirest eidr thus amrrﬁnn emiakt efrdn ne. pdbential

COljectors Oleddi b ns 3505525, 80% 20 A& LR AT, 10 ANS BUORY B0 he o1

termnal 11 via respectiveé fesrstors
whi ch have t@goduct. edittteay beupessille eSpecmdum: cuheerde\&meersceesv@zﬂ and

65 via a nesirsk®hed? kt63and thu €SPEA! 'f‘é%ltlﬁern%‘%dcfrf?ﬂnét Sed@ld
coupled to the c%telector of the transistor_ 55 and , respectively. In

the present EXS&EDEREr E8CLt BFsE@Y %’Fﬁ‘i“%%ef%&qt(ﬁ?sas Teparashyf i ereou
pul se shappreiferdedves pyocidnent icvgt-he Eirdere1ab £t 8§v1£§r@i§§@r S

61 and 62 tot%hea bsgggnggaﬁ.hesource of an exotherm but because of the
ability of the dope with which this invention is
15 particularly concerned to form cores within itself under
exothermic conditions, it is possible to vent safely over

much longer distances than might have been expected.
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transi stor 1 ectively, and by connecting "'f"ﬁ'é""(':U"r'"'r'"'ent‘""'Sbu'[ces
65 and 64 ﬁ"m}rlm("ﬂmmﬂﬂg of the transistors 47 and 48,;gegpecdd.vel y
This confidgurédti é6n proviaes a hi gh degree of unij»f(?rm y as “rega;rd% t he
swtching instants of the transistors 47 % 0. | e
Since the termnals of the capacitance IG'%A%E vol tag(l;-drl ven via the b

transistors 49 and 50 a conmon-node vol ransi ent” W T @ppear —across

t he capacitance 41 during the change-over fromthe first to the second

state and vice versa. FOr paxNBRhe #dr-tRee tradddSic shat e t Rg LEADNSESLOr
49 wi Il conduct. and the er%gtter of the trgnsirs?orl549 W ?I e%e a{l&a ?I xe%

vol tage. EvertUA3PR AT (FRLBHPH ithéw PR WiSa 08 9PRE CefiPiventovhenein
transistor 5Che |pipelaheais prosaldepeweemaktt dddie eshdt svevobiage, ot the

transi stor 1 Vhe. During.the transition fromthe first to

t he second %%a@el%ﬁe%tgﬁé% s 8[}1pﬁ§g|“§gncﬁN ?Ellsﬁedgb?ﬁ)%ﬁ%al?}r% Un88S sEBe 50
is t ur néFtomn seft harastsereni toer fouht age wint hef dir aniest plipEDiigé,

rai sed by th | | I 0R; : - L angLStor

whi ch svm'yt ch%rﬁ?yv%ﬁga%%éi/{ ltéﬁgzgllatt Sh?hglﬁggégﬁﬁ%le%%ed ?ﬁegﬁe_él??gﬁ%‘?st or
49 during théF HP&E & BPET AS A°pESUPE, CRRITWHRGS SE &4garlise bRevabeedi| |
appear at by the tylduiads pisdiry eaparidrangR phpalamd cularly in an
integrated circuit these voltage 15 transients will be transferred to
other circuits in the sane sem conductor material via parasitic

capaci t and®s, whi éh ney rhghedrised wsakfladtmetihéae cthiauilt Schdhee €EPL Sed ain

voltage- exddnghentqompensabi of, elEehlt £ NASHBERLA" oYl dgd nuhish
substantially eli1 mnates these _ .
inserted into a branch of the pipeline so that the surface
of the disc is in part substantially flush with the inside

of the wall of the pipeline.

15 3. A pipeline as claimed in claim 2, characterised in
that the branch further extends into a contained receptacle
area downstream of the holder into which solution may be
expelled in the event of bursting of the bursting disc.

4. A pipeline as claimed in claim 3, characterised in
20 that the extension of the branch is maintained at a
temperature in excess of 80°C.

5. A pipeline as claimed in claim 1, characterised in
that a plurality of said over-pressure relief devices are
provided, these being separated by a distance in the range

25 0.5 to 30 metres.

6. A pipeline as claimed in claim 2, characterised in
that the branch is provided with a flange, the holder has a
co-operating flange and the two flanges are clamped
together.

30 7. A pipeline as claimed in claim 2, characterised in

that the disc is of stainless steel. .
This Sheet Has Been Repla

T




voltage transients. The vol tage-transi ent conpensati or gir- cuﬂ—@;l’—hqgoses a
vol t age diffﬁmm en the base of the transijstor 49 i mediately
before and t ml”m”H f!ﬂansi stor 50 20 inmedi dtdl yO8fAUG 9%
transition frdm fhet fimsts t he second state and bdtveen the base ¢f |the
transistor 49 imedi ately after and the base of theltransistor 50
i mredi ately before the transition frédmthe secdnd to the first sfate.
For an effective npen th| V. . di.f f reng b equal
to the instant anegﬁs (;%ag’%?et ancea\s/sol 135 %%wﬁl chlféme guaF 5a8g§rl S

For this purpdsd tdhe Vel o sHamtdon Ihegm erel. deginpmitse sadd mbddélronal
differential pair 25 fornmed by the transistors 66 and 67, whose emtters
are jointly coupled to the current source 70 via respective emtter
degeneration resistor & §80E 6%, LTRESPOFFéBToRsCORIEREAPEANEPERDIGN Of 66

and 67 are caglleddse thr ol | £§i&5ss Ot etrheatfyanmisior §x98eand by
respecti veI5y of . the transi stors 66, and 67 are goup?ed

to the col Pedt&" rg‘l&e tf%"atrraa%sefrs’tstﬁ% Wy thaf ddie solutiQneispeiytaimed gain
of the diffeméntaal temperabupei surng eidoeskr ansi SEOTG Ghdandadd |§1151@y\413@
unity by givi egkst 8 4 | sane.val ue

the resi storg%%%hlzgl% at PEI;8§Sé5 e ?ﬁ%?;ﬁ?é%&%% t%’% lheef o@gF'IFFOm?SIP]
first to the d@é’é&ﬁd‘:@@&ﬂ-’éstlﬁigsar@s{uﬁ%e|411%P1\Rﬂ€t%¥de? underdthéeaencene:qnal

to half the eapaguranee ¥elrhagevhakngozddgd %Qpébﬁnéaseha%&@ﬂ&cé’fbé
transi stor, .60 an ggeling ubtracted fromthe base voltage of the transistor

61, whi chdr BORE SrrBéﬂg tHorf T dath@ars @&géeﬁﬁéngﬁeﬁ?e RIS he
capaci tance 4%. wikdedchangheg soletibnopessing through the pipeline.

10. A method as claimed in claim 9, characterised in

that said disc is formed as a bursting disc mounted in a

holder inserted into a branch of said pipeline, the surface

15 of said disc lying in part substantially flush with the
inside of the wall of said pipeline.
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WO 95/ 28033 reme e
PCT/ 1 B95/ 00187 11 the second state to the&irstis
sanme happens as descri bed above, the only difference
sign of the capacitance voltage is reversed. Q AU 100
6 shows an alternative version of a symretrical pulse sﬁapgﬁ.ﬂ¥ﬁi§?* i
versi on conprises a capacitance 41, acr 6s$%whi ch the bfsh;eniLLEmeath of
the transistor 43 5 and 46, which ar ed in anti-parallel, are
connected. The collectors of the transSB ZRACY 43, %6—-are-jotatty—-
coupled to the supply terminal 12 via a first output resistor 54. The
capaci tance 41 is arranged between thepepkifRES of the transistors 49 and

ate e
rbeing-that-the
i Fi gure

50, whose collectors are connected to the supply ternminal 12. The
symmetrical frequency-nodul ated input signal for the FM denodul ator is

applied to the bases of the transistors 47 and 48. In Figure 6 the 10
polarity of the suppl 'ng 1 as. _been reversed in conparison
with the situati oﬁ‘z_p é/af‘?e{r?;nsi usr%eegni. 288 7o NP8V DAS CVEI-PIeSSYT] hel¥ i Ast
state | the tRRIEI®r Inying candiengeaicahle masesiisfior H0O wiHich thenot
conduct. Ass 1F\§pjﬁeo{ t bk Sridde LARaY LRPRGE | rg La st he transistor
49 and the I?% 45?L$Eillthe vol t age acrgé tq%,cgggékggnég éagpﬁgcone
so high that ¥hdhs RSt Res3hs GiFh&eing newntede ioupr Batdenr saghhehe
capaci tance 4hd ssneWacakedf ovee hyidderbragsigder 43. due thg11 orf segand
state the tr i st.or. 50 w ondyct .and the transistor 49 will not_ .
conduct, t he%%esllcnaepatﬁot akbggﬂm%e?]ﬁgaqchQPS(?&nSppBI%??IéEF]9 &gﬁ | PiRgline
transi stor 4évashesurtiesl surfack takahevdErsc and keeps it clean.

10 (Fig. 3
(Fig ) This Sheet Has Been Rep
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the currient’ through the capacitance. In both states a voltage is produced
across tjh 'Té§i§f0f‘m““¥ 4, which voltage fornms the conplenent of the

current |t ﬁg Qﬁeﬁﬁ paciftance; if the 20 capacitance 41 is charged no
current pwijl | I% t ugh|the resistor 54 and if the capacitance has
been chgr t dge across the capacitance is limted a current
will fl resistor 54. The resistor 54 fornms the output
nmeans 4 shaper is driven at the bases of the
tranS|stors 49 and 50 there al so be vol tage tra n the present
circuit, which transients can bg sisacai d_for by dg?of .a vol tage
transient 25 conpensation ci ) Fi gure

at vari ants which

To those skilled in thg_ art it
basical ly correspond 1o A gossible. For exanple, there
are different possi he bridge 7rrangenent in

Figure 5. The | oads\4 gur e y al so be constituted by
current sources. Mbkgover, iﬁ i's possible to inplenment tthe circuits in MXS
30 technol ogy, in Which case the base, enltter and colfector should be
repl aced by the gatss MOSJtir ansi stor. The
circuits can al so E=opstrortedtvr e £ jstors of opposite
conductivity types.  BESTOCS, 1 OcsSiTed—OmNe OT 10 fodes may be
arranged in series with the base-enitter path of the transistor 43 and/or
46 w t hout departing WO 95/ 28033

PCT/ | B95/ 00187

Bt S—1T

Lo |
“-/,7 s f19.2
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12° fromthe scope of the invention. In addition, the frequency-nodul at ed

I nput signal may be limted in anplitude,
for the invention. WO 95/ 28033
PCT/ | B95/.00187

C ai ns:

t his order,

an input section (1), an FM

./
. -
1. -Axeceiver

- CLAIMS

1. In 2 method of transporting a congealable solution
of cellulose in an aqueous tertiary amine oxxde, through
a pipeline, the improvement which comprises maintain-
ing said solution at a temperature in excess of 80° C. and
incorporating in said pipeline an over pressure device,
the device comprising a surface displaceable under the
action of pressure to form a vent for the pipeline, the
surface being mounted in the pipeline so that part at
least of the surface is washed by the solution passing
through the pipeline.

2. In a method as claimed in claim 1 the improvement
which comprises the provision of a plurality of said
over pressure devices separated by distance in the range
half metre to thirty metres.

3. In a method as claimed in claim 1 the improvement
which comprises forming said surface as a disc.

4. In a method as claimed in claim 3 the improvement
which comprises forming said disc as a bursting disc
mounted in a bolder inserted into a branch of said pipe-
line, wherein the surface of said disc is in part substan-
tially flush with the inside of said pipeline.

5. In a method as claimed in claim 4 the improvement
which comprises forming said branch with a flange, the
holder having a co-operating flange, the two flanges
being bolted together.

6. In a method as claimed in claim 5; the improvement
which comprises providing the disc of stainless steel.

7. In a method as claimed in claim 6 the improvement
which comprises electron beam welding said disc into
said holder.

8. A pipeline for the transport of a solution of cellu-
lose in an aqueous organic solvent wherein the pipeline
is provided with a plurality of over pressure devices,
some at least of the devices comprises a disc displace-
able under the action of pressure to form a vent for the
pipeline, the disc being mounted in the pipeline and so
positioned that a part at least of the surface of the disc
is washed by the solution passing through the pipeline.

/corrprl si ng, ar?anged in_

al though this is not essenti al
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denodul at or requency- nodul ated i nput signal is applied,
and an LF se m“H m"m“ FM‘I ch FM denodul ator (2) conprises a pul se
shaper (4) and acl"ow passs (5), characterised in that 5 - the
pul se shaper (4) conprises: - a series arrangenent
of at least a |oad (40) and a capa0|ta3nce (41),

which load (40) is coupled to a first supply termnal (11),
-asvmtchlngdw n?a Ghid %4#|nafirst
state, initi at.e C aul | nput si gnal ,
and 10 %1’501! lemé ‘gﬁe%k@dt HHO:2(41) in a

second state, hmmbmﬁdmplpehnesothatthe surface of thesdisorid imdge fol | owi ng
the first edg art substannall flush Wlth the i é of ﬁﬂéﬁﬁpéﬁﬁé (43) having

its base-emt ctl. qg &crfss i
capaci tance (41) arile%%? S‘g e%’f’o‘\"ﬁ’ed% tpgt (11) or a
second (12) s&fﬁlﬂﬁ per | emn S into a con:am mcgpmk means (44)
for generati ngiownsuteuth afghel ﬂm ehumr mon t;iroﬂuct may be

current thr oumﬁ 'El?t rre and the

di scharging ti f e capacl ace r.e.s Bler §§1 m ni mum
ti me between t u@‘c&g 65 &LiaB:P @Iﬁg& o ‘3? °1 nput si gnal .

2. extension sféhe&machcnsanamtmn aalmtennpcnatImm| sed in that
20 - the capgtdengcsf 881)Chas a first and a second term nal coupled to the
first supply term nal (11) 4vig the &irsgt (40) and a second (45) | oad,
respectively, - a second transistor (46) has its base-emtter junction

arranged across the capacitance (41) in a direction opposite to that
of “the first transistor (43),

[§
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- the collectors of the first and the second transistor (43, 46) are
jointly coupled to the first 25 supply termnal (11), - the switching
device (42) connects the first term nal or the second term nal of the
capacitance (41) to the second supply termnal (12) in the first state and
t he second state, respectively, -9- WO 95/ 28033

PCT/ 1 B95/ 00187 14 - the output neans (44)
generate an out put signal which varies with the current through at

| east one of the first and second transistors (43, 46) and first and second

| oads (40, 45). 3. receiver as clained in daim2,
characterised in that the svmtchlngPIPEL ice (42) conprises a first
differential anplifier with third and fourth emtter-coupled 5 transistors
(47, 48), having - the comon emtter line coupled to the second
supply termnal (12), the collector of the third (47) and the fourth

(48) transistor being coupled to, respectively, the second and the
first termnal of the capacitance (4ABSTRACT

A safecy system for rellisving cover-grassurzs i a
Sigeiine carrying 2 ccngealablsz matarial, iLa which the
cipeline is provided with a burstin isc lccatad In 3 spur

= by

QI the pipeline, the disc peing mouncad in a aclder sc zhat
~ the suriacea cf the disc forms part cf the wall c¢f the

Pipeline so that material passing thrcugh the pipelizne
washes tle surface cf cthe disc and keeps it clzan.

FIGURE 3
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- the inputs coupled to the frequency-nodul ated symetrical input signal.

10 4. A receiver as clainmed in Caim3, characterised in
that the first and the second | oad (40, 45) conprise the
collector-emtter path of a fifth and a sixth transistor (49, 50),
respectively, which fifth and sixth;transistors (49, 50) have their
collectors coupled to t he flrst supply termnal (11) via a first
resistor (51). 5. A receiver as claimed in Claim2, 3

or 4, characterised in that 2 current 15 source (52) is arranged in the
connection of the swi t chi ng dBV|ce (42) with the sec ? ply
termnal (12). 6. A-recelver as’c éf din daiml,
characterised in that: t h&lcapa #1) has a first and a second
termnal coupled to the first --n-n--a-u-nﬂ"”z (11) via the first (40)
and a second (45) |gad-—resp ---'vely,,20'“'“_““---L___ nsistor (46) has its
base-em tter junctifdn aryanged asr oss: thé'fapaC|tance 41) in a
direction oppositeitp that of the T ransi st or (43), - the
collectors of the fli/rst_and the second iransistor (4 46) are jointly

coupled to the second supply termnal (12), A the swtching
device (42) couple ‘-n:—---s--_l-n-ngl-n—-n:-.w;rgnnn- orm nal of the 25
capaci tance (41) tEEhesccond—sunp: = == fthe first state and
t he second state, respectively, - the output nmeans (44) generate
a signal which varies with the current through at |east one of the
first and second transistors (43, 46). 7. A receiver
as claimed in Claim®6, characterised in that the switching 30 device (42)
conprises a fifth and a sixth transistor (49, 50), which fifth and sixth

transistors L A
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have their collectors coupled to the second supply term nal (12) g”%l“tshe Ir

ggp;g:a[ ang (um““ Iﬂi"ﬂ lmnﬂw@ ggfzgé&gt and the second term nal of the |

PCT/ | B95/ 00187 15 8.
A receiver as clainmed in Cla| m4 or 7, characterised in that the pul se
shaper (4) conprises a voltage-transi ent conpensation circuit (6) whose

out put voltage is added to th@LSijMShI ng voI tages on the bases of
fifth and sixth tﬁnswt

rs
i s i nposed bet wde t%@qﬁ’@ #mwmstqf 895 lesmlnticmmedi at el y
before and t heftmihﬂoteuhamaqubomaasmramﬁﬁ Oﬂﬂﬁfﬂﬁ&ﬂ@ after the
transition I?.Eef + ‘5’?)?8? Oﬁlﬁ#ﬁp
di fference is,i‘npos et weﬁ ?Embase he patany (49
i mredi ately amgrsa&'ﬁ W?*%l@ﬁé@ CB@nd medi at el y
before the trimsorporating mfsaldl pipelmmﬂovertpmsturetd e, 10 the
capaci tance e CENCEARs BIRRES *ﬁ%ﬁ?ﬁﬁ romg
svmpt ching ope?ﬁp% o&'agfes% gat $r'a' Vént m the
pul se shaper w,mbmgmmednmmhe pupehne so that part at
least of the surface is washed by the solution passing
through the pipeline.

2. In a method as claimed in claun 1the improvement
which comprises the provision of a plurality of said
over pressure devices separated by distance in the range
half metre to thirty metres.

3. In 2 method as claimed in claim 1 the improvement
which comprises forming said surface as a disc.

4. In a method as claimed in claim 3 the improvement
which comprises forming said disc as a bursting disc
mounted in a holder inserted into a branch of said pipe-
line, wherein the surface of said disc is in part substan-
tially flush with the inside of said pipeline.

5. In a method as claimed in claim 4 the improvement
which comprises forming said branch with a flange, the
holder having a co-operating flange, the two flanges
being bolted together.

6. In a method as claimed in claim 5; the improvement
which comprises providing the disc of stainless steel

7. 1n a method as claimed in claim 6 the improvement
which comprises electron beam welding said disc into
said holder.

8. A pipeline for the transport of a solution of cellu-
lose in an aqueous organic solvent wherein the pipeline
is provided with a plurality of over pressure devices,
some at least of the devices comprises a disc displace-
able under the action of pressure to form a vent for the
pipeline, the disc being mounted in the pipeline and so
positioned that a part at least of the surface of the disc
is washed by the solution passing through the pipeline.
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Is inplemented as an int eErat ed circuit in a sem conductor materi al and

ggggg: tsgfrce l“ul\ “mw I‘j lmrrangement of at least a load (40) and a
(1)

(40) is éﬁ_ coupled to a first supply term nal
- "a switchi ng device (42) I ch charges the capacitance (41) in
a frrst state, initiated by a first edge of the frequency-nodul ated
I nput signal, and which discharges the capacr tance (41) i n a second

st at e, |n|t|ate§ w ﬁgl % %é?]_éo ggg - a first
transi stor (4 vr ase- e éth arr n across t he
fed

capaci tance ( tF?e first (11) or
a second (12) bmphyoﬁﬁmrpxp&hnesothatdhe thesdiseds 1uppl yi ng an

out put si gnal thally SR i F btrem gent thro;rglh t he
i tan R Hsg W i r
?gl)oagohgl gg ghe)rlgtfjﬂ B %éei%@?‘i#ﬁ? e E %ﬁgr gngp?rsfre ofttehe
capaci tance ( brangh; extenslsn inke 256 reaePREfieen two
successive eddwnmehqusiémr&angedwwtmchppmdwmhay be
relieved in the event of bursting of the bursting disc.
11. A pipeline as claimed in claim 10 in which the
extension of the branch is maintained at a temperature in
excess of 80° C.
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PIPELINE

ABSTRACT

A safety system £fcr relisving over-gressurs ia a

Digeline carrving a congealable material, in which the
pipeline is provided with a bursting disc iccatad in a spur
of the pipeline, the disc being mounted in a holdexr so that
the surfaces of the disc forms part of the wall c¢Z the

pipeline so that material passing through the pipelizne
washes the surface of the disc and keeps i1t clean.

FIGURE 3



