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COMPLE1E SPECIFICATIO~. 

Improvements in and relating to Concrete Pipes ·and 
· Other Such Bodies. 

We, HUMES LIMITED; a Company incor­
porated under the laws of the State of Vic-

• tori.a. and having its reg-istered office at 185 
William Street. Melbourile, in. the State of 

5 Victoria, ·Commonwealth of A:ustralia, do 
·hereby· declare the invention,· fot which we 
pray that a patent ·may be granted to us. and 

· the method by which it is· to· be performed,· 
to be particularly described in·· and by the 

IO following statemen~:;......; · 
This invention relates to concrete pipes 

and other such bodies~ more particularly to 
methods bf, and m~ for, sealing the inter­
nal surfaces, or parts thereof. so as to ren-

15 .der .. them ~-fluid tight and impervious, or 
highly resis~t to chemical or other deleter­
ious influences likely to be encountered in 
actual use. It also relates to similar seal­
ing of the .top or outer surface of concrete 

20 articles Or structures such as slabs and floors, 
where this surface is formed without the aid 
of a mould. 

·· Iri. connection ~th concrete pipes manu­
factured with the aid of an internal mould 

25 or core it has already been proposed to ·uti.-
lise plasticised polyvinyl chloride sheet or 

.. fo_!!-provided on one surface with ribs, pro­
-~ces or like fO.rmations (hereinafter 
~ti:ec,t to· as "projections") of "T". "L". 

30 ... di8,ilfond or other shape, which become em­
. ' ~~bed:-ded in the·funer surface layer of the pipe 
. ·· ·;.'im:dtthus._retain the foil a.S a kind of skin 

'.~-the pipe has s.et. It has· also been pro­
~ed. hi Jhe;case of the internal surface of 

· 39 -~~oll._Ci:ete:i>l~s and otJier such bC?dies. and 
· · · ,,:~t:her ~rete -surfaces formed w-1thout the 

·. ''iia.1'of a mould or core, to seal the concrete . · _l~aee --;with .a· foil (plasticised_ polyvfu.yl 
:--~;-rigid polyvinyl chloride, polyethyl-

40 -ene, neoprene or any other plastic or ru]?ber . 
· ----cype~material) .by the Use of an adhesive. 

f Prlc• 4.r. 64.] 

This latter process suffers. from the di.sad· 
vantage. that there is no guarantee that the 
adh~sive bond betw~n the concrete and the 
foil is permanent · · 45 

One of the objects of this invention is to 
provide an improved method for applying 
pl'astic foil provided with projections as 
aforesaid, the method being particularly 
applicable, although n9t limited, to pipes 50 
made by the centrifugal or spinning process 
and which a.re relatively dense or hard, and 
ensuring a most effective and durable bond 
between the foil and the pipe. The method· 
applies to any foil provided on at least one 55 
surface with projections· which can become 
embedded in the concrete surface. The foil 
can be :flex.il>le, semi-rigid or rigid. 

The invention also provides simple equip-
meµ.t for carrying the method into effect. 60 

The first step is to prepare a suitable sur· 
face on the Concrete. In the case of a spun 
·pipe this can be done either by introduc-
ing a suitable quantity of mortar (sand. 
cement and water, or cement and water} into 65 
·the pipe and rotating the latter at a suitable 
speed, or proportioning the concrete used in 
manufacture of the pipe to form the neces-
sary surface after completion of manufac­
ture. or a combination of both methods. In 70 
the case of cast concrete, e.g. floors· or slabs, 
where the top surface is to be sealed, a suit-
able surface can usually be formed by appro­
priate proportioning of the ingredients of the 
concrete mix, but, if necessary. mortar can 75 
be placed on the top of the concrete by hand, 
by rolling, vibration or any other method. 
Alternatively ~Y other suitable bonding 
agent may be mcorporated on the surface 
to be sealed. . 80 

The next step is to place the foil on . the 
concrete surface with the projections in con-
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946.535 tact with the concrete. In the case of iiex- tions of the lining ft>il. The finished. pi;'.j 

ible ~~stic foi~ it may ~e drawn off a roll, . may then be transferred" to a set .of rollers,.;~ 

for rigid plastics, the .foil must pe formed mounted oh a _base plate (5) •• One p~ ·~fol 1 

to the shape of the object to be lmed. The rollers (6) may be rotated by turning a.--~ 

5 foil is then embedded l;>y a roller exerting handle (9);coiJn«;ted to the roller ~e (11) 101 

pressure on the top of the foil and prefer- by two sprockets (8) and a cha.iri {7). ·A i 

ably by a vibrating object contacting the second pair . of rollers (10) are ft#; · .. Both .. ! 
surface of the foil. In the case. of the . pre- · ... pairs of rollers are mounted in. bearings .(12). : . 

ferred method for a spun pipe, a suitable When the pipe is mounted on' the rollers,, · 

10 vibrator is attached to a metal Or timber the plastic foil (13) With its proj~tions (J.4). 

section which rests on the invert or ·lower iS -introduced into the pipe,. mow:ited · oil: a 

arc of the pipe. As the mould is rotated the drum ·c1s). with the _projections. outermost 

vibrating member slides across the foil arid This· drum is supported independently of 

sets up what may be termed a combined the pipe froni the base plate (5) hy stands 

I 

15 tamping and rubbing or squeezing action · (16). so arranged that the roll pf foil is in 

which fluidises the concrete surface and re- the upemiost section of the pipe, "but not 

suits in the foil projections to be firnily em- · in contact• with ·the concrete. A· length· of · 

bedded in the surface layer of the pipe. In ·the foil is then unrolled and .. brought into 

any event, this ensures effective bon,ding of. contact wi~ the conc~te· surface over an 

20 ·the projections. Alternatively, the vibrating arc of about 120°X -(and exte:D.ding for a 85A; i ( : 

member or roller may be shaped to fopn an suitable distan~ past the·.mvert of the pipe. 

arc of .the same radius as the pipe. and The f<:iil iii theil ·. carefully aligned so that 

moved . longitudinally through the pipe, . the longitudinal axis of the foil is parallel 

firmly embedding the projections. The mould to the longitudinal axis of the pipe, and 

25 can then be rotated. to bring the ~ext strip clamped in that position by G-clamps (17). 90 

of foil under the vibrating screed or roller. bearing ·against the. plastic· foil .and mould 

and the process repeated until .. all the foil ends (2). . . · . . · · · . . .: .. . · 

has been firmly embedded. A similar pro- A vibratirig sciCed. is then introduced. mtO 

cedure. where a vibrating screed or roller. is ·the pipe •. parallel· tO its length, at the invert. 

30 advanced across the surface, embedding the This . scr~ • consist$ of a Vibrator. ~pport 95 

whole or part of· the foil at each .pass. may bar (19). ftom · which hai1g one or more 

be necessary for concrete surfaces other than curved. vibrating $h<>e$ (18), each .with one 

pipes. Initial and final alignment of the or more vibraw~s ,.(21) ,.attached; . Th~ 

foH can be made by using clamps. · - · shoes (18)'are suspended by-hangers (20) 

An alternative procedure for spun pipes whi9h allow fr~om·9f~ovement in: a.ver- 100 

35 
als~ involves the first meJ:!-tion~d step, 8;fter tica:l directioµ. Tile vibratcir power supply 

which a sheet of the plastic foil, rolled mto leads (23) iµ-e ·attached to the support• bar · .. · 

more or less tubular formation, is -inserted (19). The vibrating ·Screed is located and 

into the pipe with the projections of the foil held in position by supports (22)~ .and ihe 

40 outermost. · The pipe is then spun at rela· vibrator power supply leads are then con- 105 

tively high speed, while' a light roller may nected to the power supj>ly (µot shown·' on 

be utilised to press the foil aga.irist the inner drawings). 
· .. 

· · surface of the pipe. In. this way also the The vibrators .(21) are then activated.. and 

projeCtions of the foil beco~e embedded at the same time the pipe is slowly rotated · . · 

111 the inner surface of the pipe, and form by turning handle or by power (9) in such a 110. 

a strong and lasting bond. 
direction as to . advance the vibrating screed 

An embodiment of the invention will now towards the nearer end of the foil. The 

be described in more detail by way of ~x- application of ·.vibration then embeds the 

ample, with ~ference to the accompanymg . foil projections into the concrete surface. 

50 drawings, in which~ 
When .the leading edge of the foil has been 115 

Figure 1 is sectional view in side elevation reached the·· direction of rotation of handfo 

of a spun concrete pipe during the process (9) is ~versed, and. if the lining iS :q9Tfit::::. 
?f t>lacin~ a flex.ible plastic· foil, with pro- cover the . whole circumference of the ~..:., . ·. 

Jections, m the pipe. . 
a clamp (25) niay be placed over t\le~ < 

5 Figure 2 is an end w.ew at the same stage length of the leading edge to hold it in P!~ce.::;:12"Q ·· .. 

of the process. . 
Oamps (17) are·ren1ovec,t at this stag~~~ ·-

The preparation and manufacture of the the rotation is oontinued until the wliole'of> ··· ~­

lined concrete pipe is carried out in the fol- the foil has been eip.bedded. If the w._k01~: 

lowing manner:__:_ . 
pipe circumference is·. not lined. a· fu · · ·""- : · -· 

60 Using a conven!i-on~ mo~d (1) and clamp sitnilar .to (25) is placed-on-~t&e_·9 ·_ : ~ "'<"· 

kends (2) a concrete pipe ts spun m the normal edge of the foil. One or more funb,~~ . 

manner. The concrete plix u~ is so propo!- tions of _the pipe. in opposite ~ir~io~,r. ·· 

tioned that the final pipe consists of a baSJC be required. When the plastic fQ : ·· 

concrete layer (3) With a surface layer (4) embedded the vibrators are Std.~pe , . >; . 

65 of sufficient plasticity to receive the projec- vibrating screed and drum (15) are remo~30 

~--
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and the lined piPe ls cured as in normal spun pipes. is placed on the foil. and slowly 

'

l' ... , 
: ) 

t
i : practice:. With partial linings. so~e h8;Dd moved across the surface of the foil. 

smoothing ot the surface of the unlined pipe WHAT WE CLAIM IS: -
( may be necessary. 1. A method of sealing the otherwise ex-
5 Foi: complete or 360° lining concrete pipes posed surface of a concrete article. such as 70 

and other such bodies, one of the opposite the internal surface of a pi~.Q.~ other hollow · · 
longitudinal extending edge portions of the body or the outer surface or a slab or ft()(>r. 

t· 

=-~ . 

•

• =;· 

. 

;:if:' 

foil may be devoid of the projections to an with a plastic foil provided on one surface 
r.. extent sufficiently to provide for a relatively with projections. comprising the steps of pro- . . . · . 
iO fiat overlap of the foil. The overlapped viding the concret.e ·article with a surface 75 

----·----·---' . portions may be heat fused together. or layer of sufficient plasticity to receive the · -
· joined by any other method. Alt~rnatively. foil projections, applying the foil to said 
if it is desired to avoid such overlapping, surface layer with the projections in contaCt: ·· 
then the edges of the foil may be abutted with the concrete and then exerting pressure 

.. 

15 and covered with a thin strip of plain foil on the foil so as to cause the projections :~o 
which can be secured to the abutted edge thereof to be firmly embedded in the sur-··-:c.··--
portions in any suitable way. as. for instance, face ~ayer. .· .. ·. , 
by being welded with the aid- of a heated 2. A method as claimed in Claim I, 
member such as a tube through which hot wherein said projection-embedding pressure 

20 air is passed. is exerted on the foil by means of a roller. 85 
Either or both of the other or transverse 3. A method as claimed in Claim 1, 

edges of the plastic foil may also be devoid wherein said projection-embedding pressure _ 
of projections. and project slightly beyond is exerted by means of a vibratory member 
the ends of the pipe as seen in Fig. 1. thus . wbich during relative traversing movement 

25 forming overhanging flaps which may be between it and the concrete article produces 9() 
joined together as above to provide continu- a combined tamping and rubbing or squeez-
ous sealing from one concrete pipe or pro- ing action that fluidises the surface layer of 
duct to the next, where these products are the concrete article and forces the foil pro· 
to be formed end to end or Side by side. jection:s into said surface layer. . 

The method for lining spun concrete piges 4. A method as claimed in Claim 1 when 95 
with a rigid or semi-rigid plastic is $ilar applied to a concrete pipe or like hollow 

30 

to the above. except that the plastic foil is body. wherein said projection-embedding · ... 
not introduced into the pipe coiled on the pressure is exerted on the foil by centrifugal 
drum (15), but is preformed to the correct force created by spinning the hollow body. . 

35 diameter (or slightly oversize), slit and held with the foil in tubular form therein. at a 100 
in a slightly collapsed position. It is then sufficiently high speed. 
inserted· into the pipe and released to con- 5. A method as claimed in Oaim 1 when · 
tact the concrete surface with the projec- applied to a concrete pipe or like hollow 
tions outermost. For full circumference lin- body, wherein the foil is drawn off a roll 

40 ing; there is still some foil overlap at this thereof extending lengthwise within the 105 
stage, and this overlap must be held clear hollow body and caused to pass between the 
while vibrating in that region. -inner surface of the body and a roller which, 

According to an alternative process. the during rotation of the body. causes the foil 
vibrating screed is replaced by a roller, which projections to be pressed into the inner sur- ..-· 

45 may be rubber coated. This roller is forced face layer of the body. HQ · 
down onto the foil and, as the pipe is slowly 6. A method as claimed in Oaim 1 when· 
rotated. the pressure causes full embedd- applied to a concrete pipe or like hollow 
ment of the foil projections. Camps 17 body, wherein the foil is drawn off a roll 
and 25 may be employed in the same manner thereof extending lengthwise within the 

50 as before described. . upper part of the hollow body and caused 115 
According to another alternative process to pass between the inner surfaee of the 

where the foil is applied by centrifugal force. body and a vibrator device located within 
the foil may be placed in the pipe as des- the lower or invert part of the body, so 
cribed for rigid foil above, and the pipe that during rotation of the body the vibrator 

55 is then rotated at high speed. Centrifugal device sets up a combined tamping and rub· 120 
forces, assisted by light roller pressure causes bing or squeezing action which fluidises the . 
the ribs to become embedded in the con- inner surface layer of the concrete and 
crete surface. fore es the foil projections into said surface 

For the sealing of the top of concrete layer. . 
60 pr<?ducts where the surface is formed with- 7. A method as claimed in Oaim 4 or !.= 

'· . Qtit using a ·mold, the process is similar. Claim S wherein one of the opposite edge 
After formation of the necessary concrete portions of a tubular lining formed by the 

: surface, the plastic foil is iaid, projecti«?DS foil. is devoid Of projections and is over­
"downm.ost. on the surface. A vibrating lapped and heat fused to the other edge 

65 screed or roller. similar to those used for portion . 

. : /~;--,'.~_·.·!~f:~·-~--·---··- ··-
. ;· .. -. ~··: ~ · .. ,: ... 
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i and the . lined pipe fs · cured as in normal 

I· . practice;;, With partial linings, some hand 

L,__smoothing oJ the surface of the unlined pipe 

i: may be necessary. . 
J 5 · FQt complete or 360° lining concrete pipes 

ap.d o~r··such bodies, .one of the ·opposite 

longitudinal extending edge portions of the 

foil may be devoid of the projections to an 

extent sufficiently to prov.ide for a relatively 

i}o fiat overlap of the foil. The overlapped 

portions may be heat· fused together. or 

joined by any other method. Alternatively, 

if it is desired to avoid -such overlapping, 

then the edges of the foil may be abutted 

15 and covered with a thin strip of plain foil 

which can be secured· to the abutted edge 

portions in any suitable way, as, for instance, 

by being welded with the aid of a heated 

member such as a tube through which hot 

20 air is passed. . . 
Either or both of the other or transverse 

edges of the plastic foil may also be devoid 

of projections, and project slightly beyond 

the ends of the pit>e as seen in Fig. 1. thus 

25 forming overhangmg flaps which may be 

joined together as above to provide continu· 

ous sealillg from one concrete pipe or pro­

duct -to the next, where these products are 

to be· formed end to end or Side by side. 

30 The method for lining spun concrete pipes 

with a rigid or semi-rigid plastic is similar 

to the above. except that the plastic foil is 

not introduced into the pipe coiled on the 

drum (15), but is preformed to the correct 

35 diameter (or slightly oversize), slit and held 

in a slightly collapsed position. It is then 

inserted' into the pipe and released to con­

tact the concrete surface with the projec­

tions outermost. For fuM circumference lin-

·40 ing; there is still some foil overlap at this 

stage, and this overlap must be held clear 

whi-le vt"brating in that region. 
According to an alternative process, the 

vibrating screed is replaced by a roller, which 

40 may .be rubber coa~. This roller is forced 

down onto the foil and, as the pipe is slowly 

rotat.ed, the. pressure causes full embedd· 

ment of the foil projections. Clamps 17 

and 25 may be employed in the same manner 

50 as before described. 
__ ....According to another alternative proeess 

~~!!_ere ~e foil is ap~ed ~y centri!ugal force, 

:i:.: the _foil may be p d m the pipe as des­

.... criped -for rigid foil above, and the pipe 

- 1)5~ -is 'jhen rotated at high speed. Centrifugal 

· _ · >):-fQ~es. ~ssisted by light roller pressure causes 

:;;...-, ribs to become embedded in the con­

·~ crete surface. 
~\.,;.For -t.he sealing of the top of concrete 

6<h-,£_i;p.itqcls- where the surface is formed with­

-"'·,~ using a mo~d. the process is similar. 

.· .. ::~r· J9rmation of the necessary concrete 

' ~; tJie plastic foil is mid. projections 

~ost, on the surface. A vibrating 

65·-.sereed or roller. similar to those used for 

spun pipes. is placed on the foil, and slowly 

moved across the surface of the foil. 
WHAT WE CLAIM IS: -
1. A method of sealing the otherwise ex· 

posed surface of a concrete article, such as 70 

the internal surface of a pipe or other hollow 

body or the outer surface of a slab or floor. 

with a plastic foil provided on one surface 

with projections, comprising the steps of pro­

viding the concrete ·article with a surface 75 

layer of sufficient plasticity to receive the 

foil projections, applying the foil to said 

surface layer with the projections in contact 

with the concrete and then exerting pressure 

·on the foil so as to cause the projections 80 

thereof to be firmly embedded· in the sur-

face la.yet 
2. A method as claimed m Claim l, 

wherein said projection-embedding pressure 

is exerted on the foil by means of a roller. 85 

3. A method as claimed in Claim 1. 

wherein said projection-embedding ·pressure 

is exerted by means of a vioratory member 

which during relative traversing movement 

between it and the concrete article produces 90 

a combined tamping and rubbing or squeez-

ing action that fluidises the surface layer of 

the concrete article and forces the foil pro­

jectiolTS into said surface layer. 
4. A method as claimed in Claim 1 when 95 

applied to a concrete . pipe ·or like hollow 

body, wherein said projection-embedding 

pressure is exerted on the foil by centrifugal 

force created by spinning the hollow body, 

with the foil in tu.bular form therein, at a 100 

sufficiently high speed. 
5. A method as claimed in Claim 1 when 

applied to a concrete pipe or like hollow 

body, wherein the foil is drawn off a roll 

thereof extending lengthwise within the 105 

hollow body and caused to pass between the 

inner surface of the body and a roller which, 

during rotation of the body. causes the foil 

projections to be pressed into the inner sur- ... : y 

face layer of the body. HQ.··· 

6. A method as claimed in Claim 1 when .J 

applied to a concrete pipe or like hollow 'c~-

body. wherein the foil is drawn off a roll ·· -

thereof extending lengthwise within the 

upper part of the hollow body and caused 115 

to pass between the inner surfac.e of the . 

body and a vibrator dev.ioe located within 

the lower or invert part of the body, so 

that during rotation of the body the vibrator 

device sets up a combined tamping and rub- 120 

bing or squeezing action which fluidises the . 

inner surface layer of the concrete and 

forces the foil projections into said surface 

layer. 
7. A method as claimed in Claim 4 or 12: 

Claim 5 wherein one of the opposite edge 

portions of a tubular lining formed by the 

foil is devoid of projections and is over­

lapped and heat fused to the other edge 
portion. · • 

11111111111111 1111111111111111 
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a!imt. :h~:f: :;~::i~g: -~~i:b~~~ . ~!nrn:~u~ll~m<!::f~m~:gr~t,~:,~ ~~ 
Iinfug formed by the foil are abutW<l and and mean$ for -sinlUl.tant'.OuslY vibrating the )~,:. 
pavered With a thin strip· of plain foil which vibrator device $() th,at it willprogressiv:ely ' ~-~ 

5 is heat fused to :the abutted edge· pOrtions fluidise the innQ- surfaC:e layer of the)rotat.: . \ 
of the foil. · . · . · in~ body and force the foil projections into 35 . 

9. A method as claimed in Claim 6 S3ld surface layer. · . . . . · .. f\ 
wherein one~ of the opposite edge portioils · 12. Apparatus according to QI,ajm; U ' · 
of a tubular lining formed by the foil is.over- and including c1aJnps which iµ"e applieti to ·., 

10 lapped and heat fused to the other edge pbr- retain the ·foil against the inner· surface of 
tion. . the body t>Ctween.· said roll and· the Jea4illg 40 

10. A method as claimed in Claim 6 edge of the foil. · .. · · · . · · · o. 
wherein opposite edges of a tubular liriilig 13,. Apparatus. according to Ciaµn. 12 
formed by the foil are abutted and covered .. and incbirung, ~tional clamps which are 

15 With a thin strip of plain foil which is· heat ·. .applied to retain the leading edge· of the 
fused· to. the abutted. ed8e portions Qf :the foil· to the ittµet s~: of the J~ody. • 45 
foil. . · · · .. -_ · .. · · · 14> App~tiJS~:Jor: ~ the interilal 

11. Apparatus : fOr sealing the intefual. sunaces of eoncrete pipes<or -like hollow 
surfaces of concrete . pipes or like hollow bodies with plastic foil p(()Vid.e4 on On.e sur~ 

20 bodies with plastic foil provided on one sur~,. fa,ce with. proj~tions. ooµsisting of. parts 
face With projections~ comprising :means :for'· atJ:anged and ada.Pted.:w co~Qperate·substan~ 50 
supportihg:arollof:thefoil so that it extends··· ·tia.lly·• as de~'bed. With ief~ence-. tO. the 
lengthwise within the :upper part of the :body. aCcom.panyiilg drawmp. . ·. . · · ·.. .. · .. · 
while the latter ·is rotatably supported· in a . · · · " ·· 

25 horizontal poSitio.n .. ~d ·the foil can .be ARTHUR . .it· DAVIES 
drawn off from the roll, a vibrator device · Chartered Patent Agent.

0 

. adapted to extend lengthwise Within the ·· 27 Imperial. Square, · 
lower .part of the body and having one or Cheltenham, . ' 
more ctirved shoes between which and the Ag~t fOr the. AJ>P~ts. 41. 
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