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.. We, HumMss LIMITED, a Company .incor-
* pordated under the laws of the State of Vic-
toria, of 185 ‘William -Street, Mel-
- bourne; -in- the State of Victoria, Com-

<. the invention, for which we pray that a patent
‘may be granted to us, and the method by
- which it is to be performed, to be particularly.
escribed in and by the following state-

The present invention relates to the manu-
acture of resin-aggregate pipes or composite
ipes - composed partly of resin-aggregate and
artly. of _concrete. or similar material.

j'j-'p1pes composed of a mixture of a resin, such '
a§ epoxy resin or a polyester, and an aggregate,
“for use in conditions where their resistance to

20 that of concrete or other pipes. However,.
 becausc _such : resin-aggregate pipes have

_for example, resin in proportions greater than
1 part of resin to 12 parts of aggregate, by
weight, they are expensive to manufacture.
It is therefore the primary object of the
present invention to provide a resin-aggregate

.~ tions less than 1 part of resin to 12 parts of’
30 aggregate by -weight, and even in such lean -
" proportions as 1 part of resin to 20 or more

a substantial reduction in the cost of manu-
" facture. -
It is a further object of the invention to
provide a resin-aggregate pipe in which a
leaner mixture of resin and aggregate is used

35

esin”in’ eithér part being present in- propor-
ions less than 1 part-of resin to:12 parts of
ggregate,‘-; by wexght Such pipes . wxll penmt,

Index at accepta,nce.——FZ P1B2; B5 A(1R14CIX 1R1402 1R29X 1350 1R53) 03 P(7A
- TC8C, 7015 TD2A1, TP4C, 8A, 8C8C, 8015 SDZBZ 8P4C) R

COMPLETE SPECIFICATI ON

Improvements in the manufacture of Resm-Ag regaLte '
- Pipes

-~ monwealth of Australia, do hereby declare
nal resin-aggregate coating and/or a resin-

"portions of the pipe not subject to chemical
. attack and the- resin-aggregate mixture can - .
. be used where.-.chemical attack is likely, for ..

It has “alfeady been proposed to provxdé.f'"- instance, for the lining when the fluid flowing '

_ chemical and other attack is far superior to -
‘not impossible, to manufacture resin-aggre-

. hitherto included a large propomon of resin, *

. aggregate,
p:p in which the resin is present in propor- /

parts of aggregate by weight thus effecting

in one part -of the 'pipe, eg the
body, than in another or other .parts
of --the. pipe; e.g. the . faucct the - 1

, mounted longt

 satisfactory fluid tight joints between adiaccnt '_ -

lengths of pipes to be obtained.

It is a still farther object of the mventmn ’
to provide a composite pipe- composed of .
concrete or similar material having an exter- -

aggregate hmng in which the resin is present’.
in proportions less than 1 part of resin to 12
parts of aggregate by weight. Such pipes have -
the advantage that a less chemically resistant

S
por-

8 and

15,139,159

"Date of Application and ﬁllng Complete Specrﬁcatlon 23 ]an I 967. :

and cheaper material can be used for those . - . -

through the pipe is aggressive and/or for the

external coating when the medium in which

the pipe is to.be laid is aggressive. e
It has hitherto been considered difficuls, if

gate pipes in which the resin is present in -
proportions less than 1 part of resin:. 65
to 12 .parts of aggregate and therefore it is_
a further object of the invention to provide a - .
method of manufac;urmg resin - aggregate .- -
pipes having such lean mixtures of resin and

According to the mvenuon there is pro-
vided a resin-aggregate pipe or a composite
pipe composed: partly of resin-aggregate and - .

“partly of concrete: or similar material, in which * -

the proportion of resin to aggregate in the' 75
pipe or in a :part of the pipe is less than 1, .~
part of resin:to 12 parts of aggregate by -
weight. The proportion of resin to aggregate -

may be equal.to or less than 1 part of resin - o

to 13 parts of aggregate.

A method for the manufacture of concrete .- ;

pipes is already ‘known in which the concrete -
i1s moulded and- compacted by centrifugal ;..
force and  pressure in apparatus including a .
rotatable’ mould' and a compacting - roller'

; ma“Y of the mould, How- .-




roller 4 causes the roller to be cleaned of the (
claim3, wherein 5 adhering nmaterial. Pressure is then re-applied |
proportlon of resin to aggregate in the 65 on th& :
b Lesd n- aggregate m xture, and these -m xtlure FS; between 1 part of resin. to 12-.

4. Method according to
t he

-.';

1 parts:: ’. stepsm.are Fepeat @d- as Iong as sonme of the:ni
aggregate by vve!| ghts and 1 part_ of
he rol Per" Whén .thi's no | on-

resin :
t d-128153ar t's. of aggregate by vvel ght.

~ture adhe

C C W& tﬁi? thﬁtmﬁ;& 'lﬁg&tik@ct&

the . proportion of resin to aggregate is less

'by weight into the mould, rotating the mould

eing formed when the difference in the speed

iing roller, and repeating the steps of reducing
 and mcreasmg the pressurc exerted by the

acted.

;- known manner.
oA compos1te pxpe composed partly of

. form the composite pipe being introduced into.

he mould. -

L&Et

: naphthanate, or a.furane with an acidic cur-,.: ..
". ing agent such as sulphuric acid or p toluene -
.sulphonic acid in a suitable solveng or a co"l S

than 1 part of resin to 12 parts of aggregate’

- --of rotation between the mould and the com-
pactmg roller causes the adhering portion of
~ the miixture to be cleaned from the compact- . . gate is first artificially dried. For best results .
“when the aggregate is tested for moisture con- .
: -tent by drying at 120°C for 3 hours the loss
. 'compacting rofler on the pipe being formed. '
.. until portion of the mixture no longer adheres -
0. the compactmg roller and the pxpe is com-'
“‘dust, tile dust, carbon black and pigments.
“After the pipe is moulded it is cured in =
* the pipes will vary with the ratio and type of
: ~aggregate, filler and resin.
" resin-aggregate “‘and partly of concrete or
_.similar material may be manufactured -in a -
" similar ‘manner, the different materials to .
- known that water will retard curing of pure -
- the mould separately. Spacers or formers may .
“ be used to keep the different materials in their -
" proper  positions as they are xntrcduced mto
: ~the curing of pipes made in accordance with-
To manufactire a composite pxpe accord--'-
mg to ‘the invention composed of concrete '
LoF sumlar matertal havmg an extemal resin-

.the invention using epoxy and polyester resins.
- Although some loss, of strength may occur if

resm-

rc ;:gg, attli_;xé by Vp’\%t ormabl

acid are likely to be encountered where the
pipes are to-be laid. It has been found that -
stronger pipes.aré obtained when the aggre-- -

in weight should not exceed 0.5%. .
The mixture may include a filler such as
sxltca powder,_talc, barytes, stone dust, brick .

The strengthi ‘and absorption properties of
The ‘curing of the pipe can be done at'
ambient temperatures but curing will be -
accelerated by the application of heat. It is

epoxy and polyester: resins but steam curing

at. atmospheric pressure at a. temperature of I
150°F has been found n0t to retard or stay

the pipe 1s steamed tmmedxately after manu-,

manut, ac't"urulhng an.l

“Ito manufacture resin-agg pided) Bechuie C h(ﬁ": J?D ubd: - tan 2 ho
g' the packigesso pf ebecmmpcmyt@uspnpeo as:sxe 1@ hgpegate ®Qess than 1 part of resin - . } satisfactory

irAdhere g¢ thq. semppacting | moller j thys ca F°ot%a1? | of aggreoate is .ntroduced into \\HAT - \End to cont
nting proper compactidn of, and the o % tTQS éz {a: Jx néo 5 i qlihc pipe

_I slng of. a- smooth. surface on, the pipe. Als wal k'tslﬂ"a

€ Sstiffne S0 rt&gatxepr@mﬁemg ma&lrfcaﬂamﬁf:é-eche d&atAY BGe me % Od‘r‘gl Ludl nabdigactor

g nﬁdtu@ets by the conventional methodpi pe tberpmsedomm'l‘g/ m@xfufd’cﬂ&l ancoaggr eg,at e i, wit

f% 1paﬁatg§%fo%mﬁ agjupg thE ()csx heP‘ii‘,(fi S mpe - composed  of  concrete y 0f00” F, P‘
aggregare t r | Tgsi

et PR g e el b g,
away' 7 Soller mounted to c:.tendll Ongitd SfQﬁB)r fsl ﬂ? ulde® SWhenl @e %Lp is! __ mmpl‘
e ‘adjeldnrotitablecomat asisirphalie tofthd het the resin-aggregate lining is applxed there- * include. s
~ “axis of the mould and movable towards and to by the method above described. : , - crete pIp
“away. from the internal surface of the mould, = The resin to be uscd in the resin-aggregate 80 | 15 strength «
. --and means for applying pressure transversely - mixture may be a polycster, an epoxy, a coal. - - . mentis m_

: ..'of the compacting roller to the compacting ‘ tar epoxy, polyurethane, furane, bitumen or ~ For
& " roller urging the compacting roller length- . -pitch. The resin may be used with or without - . notfflal ¢
1 "+ wise towards the adjacent internal surface a solvent, diluent, plasticiscr, monomer, fun- -~ satisfactc
N 20 of the mould. gicide or bactericide. The resin may be of 20 1o pipe
: °° The method of the invention for manu- - the _type suitable for usc in either hot or cold . was fow
- facturing a resin-aggregate pipe according to curing cycles, for example, an epoxy type . gate mi
... the invention utilizes the latter apparatus and_' “with a curmg agent, an unsaturateéd polyesier -~ ] - mould ¢
- comprises the steps of mtroducmg a pipe . with a curing -agent, usually a peroxide with @~ | over al

25 formable rcsin - aggregate mixwre .in which or without a promoter such as a metallic 90 25 mould

_sives ma
Norn
the con

.~ to apply centrifugal force .to the mixture to tar epoxy with a curing agent, the tar’ in-" - mg the
. form the ‘pipe, moving the compacting roller " cluding a coal tar pitch. Thus the resin may - g5 30 gfedm;
: .into .contact with the pipe being formed and incorporate curing, bardening, accelerating, first dt
" rotating the compacting roller at a speed and promoting agents necessary to cure the = ;.. added.
.+ greater than the speed of rotation of the - pipe. , . solid
;-'mould, applying pressure to the compacting - The aggregate may be crushed basalt, - - Mixing
;.oller toforce the compacting roller against crushed rock of any type, gravel, sand, ‘100 & - 35- t““"l“
- the pipe being formed to compact the mix- - crushed brick or crushed tile. The parnclcs N and 1
. ture, reducing the pressure exerted by the of the aggregate may be of various sizes and " ' ﬁllefsd
ompacting roller on the pipe being formed . shape. Some materials such as toscamite, = - mixe
when portion of the mixture adheres to the. quartz, and quartzite have greater resistance = A s
ompacting roller, mcreasmg the pressure ex- to dcids such as sulphuric acid than basalt and 105 o, 40 the pr
rted by the compacting roller on the pipe = are preferred if acids such as sulphuric ax"e-by_
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pi pe or
pressure trans-

s~conpacting roller
resi n:aggregate pipe or
nethod 80 . i J

G_qmmm ng the steps of.

a conposite.

_ part of
~versely of the conmpacting roller to urge the
| engt hwi se towards the ad- A

20 pipe according to claim 1, wherein t he: pro-..-
| nt roduci ngl3&If pe. ;

in a part of the pipe is less than 1 nould, and neans for applying

resin to

wei ght -

j:acent inner surface of the moul d

portﬁon of ~

"_t'v aggregate 11t e

Iresu : _fscture and/or subjected to f ‘%efor olic £t

"resxaggreag . m 2. hours u has , been inl

‘;‘aggf egat ei Yo shiiginfor amokird atJa0°F—1ASHo mesrvablo cfery
ol

eSISI’l ﬂn} Q@e

r steaming at 130

ol ain 10 OﬂﬂRPI»‘b.I“T‘ﬁ“E
: ,E‘i;con'pactl nifj.p“
regF €al er= ”ﬂ@ﬁhe

-¢rete . pipes; howevcr because of the great

" ment is not usually needed.

. For polyester-aggregate mixtures ~most
.- normal concrete pipe mould release agents are
satisfactory particularly if applied just prior

* was found to be effective with epoxy-aggre-
. gate mixtures. Where bonding to a steel
* mould' can be expected a hard grease applied
‘. over a warm mould was effective. Paper

ives may also be used. |

.the concrete industry are satisfactory for mix-
“ing the resin and aggregate and other in-
,-gredients. The dry. materials can be mixed
" “first then the premixed liquid ingredients
"~ added. If
+solid a stcam jacketed mixer may be used.

" .ture -may be 1 minute for the dry materials
- and’ 13- minutes after adding the resin. Fine

mixed in the mixture for 1 minute.

thie -pipe of the invention is as follows (parts
ire by welght) .

0 6 i-” size crushed basalt

.6' -sand of a grading suitable for the
" production of high quahty concrete
1.0." fine filler (talc) -

for rfabthc P OEEE lElgin\P@;
.?(xtoH' 6 slafl sivith Glirin N ﬁm&r zﬁepbOl’ bfi thelr efemical resistance properties ha otk 2 Spar ts of

gﬁ%ﬁgf@f’“%mgémp o g

g l
a gg?!lél’s:: t\»itﬁ%ﬁbl&:?ﬂeen{mu tuebs of O3°FLL Nfc bk muhlphuho aathi"/y a
it emﬂpepoaessm-laquad pipas hmnberm f.6 bydfoehi@@ atclé, i%eﬂtrﬁ R¢

dpyr | from ﬁ@“pée“f”bto_ t

t eat
I;iesl ac % gﬁﬁ?%vennﬁrp Qastx & ﬁg p@@kazﬁﬁles' ar rmunt ed
ks sOtised hrDEbnOf rdsﬂii:& of thelr weathermg, water. rcsxstancc 50
_ strcncth of resin - aggregate pipes reinforce- " y R
. samples after exposurc for 1 year to weather -
- Theter,

- to pipe manufacture. A natural resin varnish -

.. mould liners attached to the mould by adhe- -

1—18 resin/aggregate samples in a tumbler ..

‘Normal pan or paddle mixers as used in _
- charged with water and sand indicated ‘that -

the resin is high in viscosity or -

- " Mixing -times for a polyester-aggregate mix-
fillers may ‘be added last of all and may be ‘

‘A suitable resin-aggregate mixture to form

_ .'_- the invention exposed to a septic sewer for 1 - )
. .year showed noueffect whereas adjacent con- -

1.04 ;.polyester cunng agent and addx-.
: . respéct of -a pipe. accordmg to the invention;;

TaTEation

or@dn&ewl& T dh b Rededt of resi n

‘é’ggqulyé%%'aﬁﬂﬁ?in 1. paft ofr
im&[@%%? est deoﬁ ﬁf S, Of ':-

ekl BY, e 1

tequbl P& or
%0 for_ m- t he

,co r :ét?%émtche

condg oxs e s 10

and absorption properties— T
(1) No observable cffect occurred on thc '

and to 1472 hours m ‘an Atlas Weathero-

(2) When tested to Australian Standard
A35—1957 the absorption of the samples was
less than 0.6%, whereas high quality spun
concrete pipes absorbed 4 to 5%. Air dried
samples of pipes according to the invention
absorbed less than 119 water after 18 months
immersion in water,

(3) Abrasion resistance tests on cubes of ..

‘they abraded less than the same size cubes *
of asbestos cement, concreie and earthcn—-
ware. .
Internal water pressurc tests of samples
of pipes according to the invention showed
ultimate circumferential tensile strengths up to
700 to 1600 pas.i. for 1/18 polyester-aggre- « i -
gate pipe. The same pipe showed a compres- =~
sive strength of 10500 to 13000 p.s.i. .
Impact tests indicated that pipes according
to the invention had an impact resistance - . .
superior to concrete and earthenware pipes in .- " -
a falling weight test. '
In septic sewage tests pipes according to

.crete pipes corroded senously m the same:
period.: e
"~ The fodowmg table illustrates the effect of L
“the method - of "compaction on absorptxon in .

12 parts of aggregate by



to extend longitudinally of the nould rotat-
pi pe being 90

v_\._s_‘av\@y from
I.nt ernal

10

.15

Lol ler towards the adj acent inner surface -
5 'ng v O & PR 288 BET t he " noul d, 't he ];T@%rﬁg?i‘

icentri-

30
—eofpacting ro

surface of the noul d,

- s ..:}

able on an axis parallel
I 1 er

-of-.the conpa

nmoul d out of contact with the

( to the axis of the
_ into noul d and novabl e towards and
contact with the pipe being fornmed, applying
pressure to the conpactfimg
_ and neans for applying pressure tr\atéie
ting rdller against thepipgsbeing -

adj acent

{-o—conpact—themxturT;

LESSULe exertediby % fde
ng. the

conpri si

ntroduci i

1 e Yighadeel CoppacRom | S N0t

K_LMJMLPn portions of the steps—of—i
~ |mixture adhere:t¢. the conpacting rlol% ekbsorpipn &g leg
¢ pronorson or oy helRPAR, oo P S

o .
et OO e T L= v

g
resin.. nd

A" MR Ruceb@Qr fent t 0 12 palr

|C epplicatbine speed of:
tween the nould

Vibrated . R

| Spun -and Screeded

.| Vibrated while weight = -
| applied to Surface

'Com;pressed at 700 psi. "
we. oo
Compressed at 1100 p.s.i.
Rathéd' ..

ctinag

LO

rpact i g

pipe, after which the pipe is heat cured and
the moriomer is converted into resin.
Styrene and methyl methacrylate are suit-
able monomers and organic peroxides are
suitable -polymerization catalysts and the pro-
portion of monomer to aggregate may be be-

tween 1 part of monomer to 12 parts of aggre- -

gate by weight and 1 part of monomer to 20

. parts of aggregate by weight.

.20

portions used the. curing may be effected by

heating or such means as subjecting the pipe

to gamma radiation which induces formation -

12 hours at 180°F. .
Because of the volatility of the monomers
end seals are usually required on the mould

. to prevent loss of the monomer after the pre-

30
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viously described apparatus has been used to
form the pipe up to the time when the pipe

is fully cured. :

-. A suitdble monomer - polymerization cata-

lyst - aggregate mixture to form the resin-

9.6 }”sizecrushedbasalt .~ - -
66 sand - o eTY
: 20 filler PRI L o Lo
1.04 monomer, polymerization catalyst and
- additives, . L w ST

“A Tesin-aggregate pipe according to the

. invention may also be produced by. the fore- :

- going method by- utilizing a monomer-poly-
merization catalyst-aggregate mixture in which -

~ +the proportion of monomer plus catalyst to -
. ‘aggregate is less than 1 part of monomer plus .
* catalyst to 12 parts of aggregate to form the

has been increased to compensate for the

increased fluidity which results from substi-

tution of the monomer for the polymer.
Alternatively about 5% to 209, polymer

may be dissolved in the monomer to provide .

a suitable workability for pipe manufacture.

* The polymer may be different in composi- - " &
tion from the cured monomer but must -be -
compatible with it. The addition of a poly- .
“mer has further advantages in that curing @ .
«cycles are shortened and the possibility of dis- '
ruption of the pipe caused by excessive exo- - -

therm (e.g. as sometimes occurs whilst curing

. - methyl methacrylate with peroxides) is sub-
Depending on’ the type of catalyst and pro- .

“stantially lessened,

> Apparatus suitable for manufacturing the. :

resin-aggregate pipe of the invention is shown -
- in the accompanying diagrammatic drawing. ...
of free radicles e.g. heating the formed pipe .
-for 1 hour at a temperature of 120°C or 4 10

The apparatus includes a motor 1 which

. drives the discs 2 and the mould ends 3 of
- the mould 8. A compacting roller 4 provided .

with a faucet forming enlargement 5 is sup-. .
- ported on hydraulic rams 6 which are adapted

to bring the roller 4 into contact with the

. resin-aggregaté mixture 9 under controlled =
= pressure. The roller 4 is rotatable by the drive " -
 The resin-aggregate resin mixtre is intro- -
-wduced - into the rotating mould 8 and the

. aggregate pipe of the invention is as follows .
" (parts are by weight) B

As cdrripé‘redw’iﬂu t'he_r_e:Sin-aggregate mixer . 4
it will be noted that the content of the filler™

70
roller 4 is rotated at a speed greater than .

.i-that of the mould 8. When the mould is filled .
- with the resin-aggregate mixture the roller 4::
~ ..+ is,_forced against the mixture by the rams 6 . -
_:until the speed of -rotation of the roller is 7
. essentially the same as that of the mould and -
' the mixture -commences to stick to the roller:

prSSUfC_
7 to auamn t
hedt

el nga pe
" ma?g 1@ 4 causes U

pe fg

3L5e m 8t wh@_ririg ﬁna_tcfw
te”Som . et T

he b L Qéheres 10

ar t £0.64 aggr ég at.e..by (W82 ght: i ntio’ t: 't hg occurs and
| ”;‘,{3:3@ be-. ‘mul-d,; égﬁéi ng thel roul chot Srapryed

WHAT WE'
1. A resin-a
ipe composed
. ‘partly of concrt
15 the proportion
, pipe or in 2]
i part of resin
weight.

ol :5: K 2. A resin.

g " nipe accordin,
2 1;))(E)rtion of re
. .’in part of the
" to 12 parts 0!
" of resin to 2
5" 3. Method
;. gate pipe Of
" claim 1 or €
forming Mot
to extend lc
able on an
. mould and
the adjacen
- and means
.~ -of the iOInF
‘as -~ jing roller T
33 'ofg the mo
"~ steps of Ir
' aggregate T
. resin 1o ag
.40 to 12 part
' - mould, rot
" fugal force
- moving i
with the §
" 45 compacun
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L+ pressure S
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B acting 1
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fugal force to the mxture to formthe pipe,
of the nlxture ) nDV|ng the conpactlng roll er

causes the adhering portion
I nt o cont act

to be cleaned

e pipebefrng forned and rotating Lne

£<£epeattng t he steps of
at. & speed greater ‘than

: speed of - rotatwon'df t he noul d,
_porti-ohs of

redUC|ng and i ncreasing
the pressure exerted by the conpacting roller -the.

appl yi.ng

105 45 conpacting roller

on the pi pe being formed.-until:

e I1diifzental .berween the HEuid
I Sro}ébl@‘" materuf OP‘FF(SOP
d de R dere

rc-a {lﬂg

and

'-"n O rrefro ICS: urc. IS

‘Uhea
g er o».gt;s and compaction is co
pe is cured .and rerBoved from! t c mou
f aggr egate by wei gh
WHAT WE CLAIMIS:—

- pipe composed partly of resm—aggregate and
¢ - parily of concrete or similar material, in which’
» 15 - the proportion of resin to aggregate in the
[ . .pipe or in a part of the pipe is less than 1
i 7. part’ of resin to 12 parts of aggregate by
s iweights
. o7 2. A resin-aggregate plpe or a composite
t 20 pxpc according to claim 1, wherein the pro-

in part of the pipe is between 1 part of resin

:resin to 20 parts of aggregate by weight.
3. Method of manufacturing a resin-aggre-
gatc pipe or a composite pipe as claimed in

forming mould, a compacting roller mounted
‘to' extend Iongxtudmally of the mould rotat-
able on an -axis parallel to the axis of the
mould and movable towards and away from
the adjacent internal surface of the mould,
and means -for applying pressure transversely

substi

1 N
yiucL -
crurile

- of the mould, the method comprising the
- steps of introducing a pipe formable resin-
... aggregate mixture in which the proportion of
;. Tesin to aggregate is less than 1 part of resin
. to 12 parts of aggregate by weight into the
. "_miould, rotating the mould to apply centri-
o fugal force to the mixture to form the pipe,

5 - compacting roller at a speed greater than

~pressure 10 the compactmg roller to force the

’ : pressure exerted by the compacting roller on
"‘the pipe being formed when portions of the

: creasing the pressure exerted by the com-
: " “pacting roller on the pipe being formed when
i . 55--the difference in the speed of rotation be-
i - “tween the-mould and the compacting roller
: causes the adhering portion of the mixture

* and repeating the steps of reducing and in-
! smg the pressure exerted by the compact.

ﬂ#egbwne @R@ﬂmmﬂﬂﬁy

1. A resin-aggregate pipe or a composite -

. compacting roller lengthwise towards the ad- -

;" portion of resin to aggregate in the pipe or -
-aggregate mixture in which the proportion of-
- 10 12 parts of aggregate by weight and 1 part

. centrifugal force to the mixture to form the ..
claim 1 or claim 2, utilizing a rotatable pipe .

" compacting roller against
- of the compacting roller to urge the compact-
“ ing roller towards the adjacent inmer surface ~

- - moving the' compacting roller into contact ~
. with the pipe being formed ‘and rotating the’

< the speed of rotation of the mould, applying

mixture adhere to the compacting roller, in- -

. 12 parts of aggregate by weight and 1 part of.,"_

%o be cleaned from the compacting roller,

' .pressure -to the conpacting roller to force-
he n1xture no | onger .adher e tid3%Ha: conpact - - conpacti ng rgﬂlfr_;,a
L TR BsBL1iNG) ;ea&crglu tﬁnd ReBlePdnPfe bise 6 &fm pd - forme
'actf.tggl}é?mﬁﬂ ﬁéﬂ&f;nmeqbﬁaaj 1’;@ fi nfeb:eamxteierdo?i{é{g% lﬁm .pi:pe so.

mheheqowpammmgeck ol.I' er-on ¢
of. the;_
cting 3

e "ﬁf{gceaé“%éa‘ R LTCRINS

teps zirh&pdﬁfed)ﬁk]brtgl@@m&fof Eﬂamﬁﬂﬁl’oft QegeGe BYatightiadd 1 part of resin ;. - £
s Huibe raige ¥hey tfbsymt he cteﬁ‘) parts h@gmgztetbv geiglg. bet ween 1 par t of -

. gﬂ:@ u T

%%agk ecﬁn pe oii cor 1t€c 1:%% agglagi’(?g ”?d ,When_
orl diaim 2, utilizing a rotatable . AT

pipe forming mould, ‘a compacting roller

mounted to éxtend longltudma]ly of the mould . -

rotatable on an axis parallel to the axis of .

the mould and movable towards and away

from the adjacent internal surface of . the -

- mould, and means for applying pressure trans-.." " - L

versely of the compacting roller to urge the -

jacent inner surface of the mould, the method 80 _
comprising the steps of introducing a pipe & i Coat o
formable monomer - polymerization catalyst- - .~

monomer to aggregate is less than 1 part of
monomer to 12 parts of aggregate by weight
into the mould, rotating the mould to apply. - -

pipe, rotating the compacting roller at a speed - -
greater than the speed of rotation of the ~
mould out of contact with the pipe being
formed, moving the compacting roller into - -
contact with the pipe being formed, applying -
pressure to the compacting roller to force the -
the pipe being .~
formed to compact the mixture, reducing the .
pressure exerted by the compactmg roller on - ... .0 v
the pipe being formed when portions of the -

mixture adhere to the compacting roller, in- -
creasing the pressure exerted by the com-
pacting roller on the pipe being formed when
the difference in. the speed of rotation be-
tween the mould and the compacting roller
causes the adhering portion of the mixture
to be clearied from the compacting rolier, " "
repeating the stéps of reducing and mcr"asmg‘ 105 -
the pressure exerted by the compactmg rolier -

on the pipe being formed until portions of . -

_ , the mixture no longer adhere to the compact-
* compacting roller against the pipe being-
; formed to compact the mixture, reducing the -

ing roller and the pipe is compacted, and -
then heat curing the formed pipe so that the':
monommer is coriverted into resin. .

6. Method according to claim 5, wherem Yl
the propomon of monomer to aggregate in - C
the ‘mixture is between 1 part of monomer to- =~ L% .
115 .
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Pressure is then re-appg}:‘gt
on the resin-aggregate mixmure and these
steps are repeated as long as some of the mix-
ture adheres to the roller. When this no lon-
ger occurs and compaction is completed, the
pipe is cured and removed from the mouid.

WHAT WE CLAIM IS: —

1. A resin-aggregate pipe or a Composite -
pipe composed partly of resin-aggregate and
partly of concrete or similar material, in which
the proportion of resin to aggregate in the
pipe or in a part of the pipe is less than 1
part of resin to 12 parts of aggregate by
weight. ‘

2. A resin-aggregate pipe  or a composite
pipe according to claim I, wherein the pro-

. portion of resin to aggregate in the pipe or

in part of the pipe is between 1 part of resin

. to 12 parts of aggregate by weight and 1 part

F 30
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of resin to 20 parts of aggregate by weight.

3. Method of manufacturing a resin-aggre-
gaie pipe or a composite pipe as claimed in
caim 1 or claim 2, utilizing a rotatable pipc
forming mould, a compacting roller mounted
to extend longitudinally of the mould rotat-
able on an axis parallel to the axis of the
mould and movable towards and away from
the adjacent internal surface of the mouid,
and means for applying pressure transversely
of the compacting roller to urge the compact-
ing rolier towards the adjacent inner surface
of the mould, the method comprising the
steps of introducing a pipe formable resin-
aggregate mixture in which the proportion of
resin to aggregate is less than 1 part of resin

. to 12 parts of aggregate by weight into the

mould, rotating the mould to apply centri-
fugal force to the mixture to form the pipe,

- moving the compacting roller into contact

60

with the pipe being formed and rotating the
compacting roller at a speed greater than
the speed of rotation of the mould, applying .
pressure to the compacting roller to force the
compacting roller against the pipe being -
formed to compact the mixture, reducing the
pressure exerted by the compacting roller on

_the pipe being formed when portions of the

mixture adhere to the compacting roller, in-
creasing the pressure exerred by the com-
pacting roller on the pipe being formed when
the difference in the speed of rotation be-
tween the mould and the compacting roller
causes the adhering portion of the mixture
t0 be cleaned from the compacting roller,
and repeating the steps of reducing and in-
creasing the pressure exerted by the compact-
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e pipe is compacted.
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mixture is between 1 part of resin 6QRip&s may e

of aggregatc by weight and 1 part of resin

to 20 parts-of aggregate by weight. -

5. Method of manufacturing a - resin-
aggregate pipe or a composite pipe as claimed
in claim 1 or claim 2, utilizing a rotatable
pipe forming mould, a compacting roller
mounted to extend longitudinally of the mould
rotatable -on an axis parallel to the axis of
the mould-and movable towards and away
fromr the - adjacent internal surface of - the

7

(N

mould, and means for applying pressure trans-. .

versely of
compacting foller lengthwise towards the ad--
jacent inner:surface of the mould, the method

the compacting roller to urge the

80 e
comprising the steps of introducing a pipe S
formable monomer - polymerization catalyst-

aggregate mixture in which the proportion of =

monomer ‘to aggregate is less than 1 part of
monomer to 12 parts of aggregate by weight
into the mould, rotating the mould to apply
centrifugal force to the mixture to form the
pipe, rotating the compacting roller at a speed
greater ‘than’ the speed of rotation of the’
mould out of conmtact with the pipe bcing
formed, moving the compacting roller into
contact with the pipe being formed, applying
pressure to 'the compacting roller to force the
compactinig;, roller against the pipe being

formed :to- compact the mixture, reducing the .

pressure ‘éxerted by the compacting roller on
the pipé:being formed when portions of the
mixture -adhere to ‘the compacting roller, in-
creasing the pressure exerted by the com-
pacting rollef on the pipe being formed when
the difference in the speed of rotation be-
tween the mould and the compacting roiler
causes thé-adhering portion of the mixture
to be cleaned from the compacting roller,
repeating the steps of reducing and increasing
the pressure exerted by the compacting rolier
on the’ pipe -being formed until portions of
the mixture no longer adhere to the compact-
ing roller:and the pipe is compacted, and
then heat curing the formed pipe so that the
monomer is converted into resin.

6. Method according to claim 5, wherein
the proportion of monomer to aggregaic in
the mixture is between 1 part of monomer 10
12 parts;of aggregate by weight and 1 part of
monomer 1020 parts of aggregate by weight.
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