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UNITED STATES PATENT OFFICE

METHOD OF AND MEANS FOR MANUFAC-
TURING - PIPES OF FIBROCEMENT AND
LIKE MATERIALS

William Alfred Porter, Red Hill, Brisbane,
Queensland, Australia

Appllcatmn October 11, 1937, Serial No. 168, 497
In Austraha Qctober 21, 1936

33 Cl?ums (CL 25—30)

This invention relates to the manufacture of © . In accordance with the invention, the sheet is
pipes from preformed sheets of material. The wrapped about a rotatable mandrel which is dis-
invention is chiefiy -applicable t6 the manufac- posed within the rotating mould, an edge of sheet
tureof pipesfrom preformedsheets of fibrocement,  is brought into contact with the mould, and the

5- in connection with which it is hereinafter de- - sheetis progressively transferred in this manner 5
seribed, but it will be obvious to the technician - from the rotated mandrel to the inner surface of’
that it may well be applied to other sheet material = the mould to form the pipe in the rough. ‘It is,
which can be reduced to the plastic state. of course, necessary that the mould be rotated

In the industry it is recognized that the manu- .. during the transfer period. at sufficient speed to

10 facture of a pipe in an external mould, and the cause adhesion of the sheet to its inner surface. 10
. lining of a pipe with-plastic material: (in which ~ The mandrelis rotated during the transfer period, -
case the pipe forms 'a ‘mould); are ‘equivalent . possibly by power, but otherwise by the drag of
operations, and consequently the invention may - the sheet adhering to the rotating mould. :
be applied to the lining of pipes w1th sheet ma- The sheet may be of such a size as to provide

15 terial. the number of layers necessary:to build up the

In the manufacture of fibrocement pipes;, two  pipe to the required thickness. If but one layer
methods have been in general use in the past. In' is used, it is preferred to have the sheet of suffi-

" one method (generally termed the - “Eternit” cient size to provide an initial-lap joint of the
method) a mass of plastic material is gradually - edges of the sheet When in place within the

20 built up to the required thickness about a. col- - mould. 20
lapsible mandrel. 'The pipe must then be per- Although the sheet could be transferred heli-
mitted to dry or cure on the mandrel, which is . cally: from the mandrel to the mould fo form a
therefore out of service for a considerable period. - helically wound pipe, it is preferred to transfer
Moreover, according to this method, the built-up = the sheet normally on to the surface of the mould. . -

98 material is compacted by rollers acting on:the In ‘this latter case: the sheet on the mandrel 25
outer surface of the pipe, which causes a'bulging has a length equal to-the length of the pipe to be
and distortion of the pipe on the mandrel, result-  formed therefrom, and. the joint-in the pipe is
ing in an inaccurate finished pipe. . In the other - parallel fo the axis thereof. '
usual method, a preformed sheet is wound about . . 'The rough pipe, after formation by the ap-

30 a mandrel, either helically or squarely, and the plication of the sheet to the interior surface of the . 30
sheet is compacted on the mandrel by means of = mould, is compacted and smoothed by dropping
5 rope wound tightly about the outer surface of = (or laterally shifting) the mandrel into contact
the pipe. In this case also the pipe is permitted - with its inner ‘surface, and by applying a com-
to dry on the mandrel, which is out of service for . pacting pressure to the mandrel to roll out the

8§ the drying perlod Moreover, the compacting. ~pipe. The mandrel is free to rotate during this 35
rope results in a ridged outer surface on the plpe " yolling operation, and is preferably spring loaded )
which is an undesirable feature. = to yield over the high spots and the joint, which

Mandrels are expensive items, and-it is very are gradually merged into the smooth and ac-
Uuneconomical to have them out of service for = curate inner diameter of the pipe. If necessary, ‘

40 long periods, in addition to which many such . additional water may be added to keep the pipe 40
mandrels are required t¢ maintain continuous atthe required degree of plasticity during rolling.

<

=
[#;

production of pipes. - Furthermore, a supply of If desired, the mandrel may be dropped at the

such mandrels is reqblred for each different size: commencement of the transfer operation, so that

of pipe to be produced. - it exerts a compacting pressure on' the material =
45 ' 'The object of this invention is to prov1de an agamst the mould during the transfer operation. 45

improved method for the formation of pipes from After rolling; the mandrel is centralized to the

preformed. sheet -material, such ‘as fibrocement, ' pipe axis, is restrained against rotation, and is
snd with this method but one mandrel is neces- retracted through the rotating mould to draw
sary for the continuous production of pipes in ~ an attached dehydrating head through the pipe.
50 - one ‘machine.. Furthermore, the pipe is more - Water; squeezed from the pipe by the head, may 50
aceurately formed to the exact external diameter; be sucked into a bore in the mandrel, and dis-
is compacted to a higher degree, is smoother ex-. ‘charged. In addition to dehydrating the pipe,
ternally and internally, and is generally simpler. the head swages and smooths the interior of the
and .cheaper to produce,- than 1s the case Wlth‘ - pipe to the ‘exact diameter with a fine finish.
g5 known methods.. . R S ; After dehydratmn ‘the ‘pipe; may be spun for a 5

o
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further period, if desired, to further dry and set.

the mafterial.

The formed pipe is removed from the mould
for final drying and curing, and is suitably sup-
ported during such removal. A suitable support
is a palette detachable from the mould proper.
If an inher mould is‘employed, it may be removed,

~with its contained pipe, from the mould carriei.

The mandrel is removed from the meould for
a further wrapping for the formation of the next
pipe, or alternatively the wrapping may be ap-
plied through the opened mould without removal
of the mandrel.

In order to fully describe the invention refer-
‘ence is made fto the accompanying drawings,

“which depict a preferred embodiment of the ap-

paratus for carrying out . the method, and in
which:

Fig. 1 is a broken side elevation of the ap-
paratus.

Figs. 2.and 3 are elevations from opposite ends

" thereof.

Fig. 4 is a broken plan view of the apparatus.

Fig. 4Ais a diagram of a variablegpeed drn:mg
gear.

Fig. 5isa cross sectlonal view of an adjustable
locating bearing for the mould.

Fig. 6 is a fragmentary side elevation, in part
cross-section, of an 1nner mould, and 1ts mount-
ing. .

Fig. 7 is an end V1ew, in part cross- sebt;on of
the consiruction of Fig. 6.

Fig. 8 is a perspective view of a detacuable
coupling for the mandrel. ]

Fig. 9 is .an end view of a mould with a de-

tachable palette, and

Fig. 10 is a longitudinal :cross= sectlonal eleva~
tion of the spring-loaded mounting for the man-
drel beéaring. :

Mould casings 2, consisting of cylindrical :shells
are rotatably carried by roller wheels 3, these
wheels are carried -on shafts 4 which in turn are
supported ‘in bearings ‘B ‘carried .on. the bed 8.
The bearings 5 ate adjustable laterally by means
such as holding ‘down bolts 7 fitting in reither of
the holes 8 in the ‘bed 8, or by other suitable
means, so that pipes-of different diameters may
be manufactured.

One or ‘more thould casings-2 may be -employed

-and supported upon the bed 6 as -described, in

order that one or moreé pipes may be made at
the same time,

Two different diameter mould -casings are
shown in the drawings; the mould casings 2 are
preferably made in three sections -conmected by
hinges 9, so that they can be easily opened to
permit of the fibrous cementitious material to be
fed to the 'mandrels -(hereinafter -described)
and/or to allow the mandrels with the material

‘wrapped thereon, to be placed in position and to

pvermit of ‘the removal-of the finished pipes.

‘Swing bolts. and nuts {8 -or other means -are
provided for readily and securely fastening the
sections of ‘the mould -casings during operation,
tracks I are provided-on the mould casings 2 to
keep the same in ‘position longitudinally, -and
also to take the wear as the mould casings rotate
on the roller wheels 3.

Moulds 12, which are formed in and carried
by the 'mould casings 2, are also made in sectiotis
for the reasons already stated in relation to the
thould casings 2. These rhotlds {2 are shown
in the drawings in two sections (biit ‘movre ‘sec-
tions -nmiay be used) which are kept in place 6y
segments 13 ‘secured on the ‘inside ‘6f “the ‘mould
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casings 2, the whole or the bottom section of the
moulds 12 is removable with the finished pipe
thereon to facilitate rapid and economic manti-
facture.

In some instances, to lower the cost of manu-
facture, the moulds 12 may be omitted, the mould
casings 2 being used as moulds, in which case 2
false bottom 120 may be let intc the mould
casings to provide for ready removal of the
finished pipe.

The mould casings 2 and the moulds 12 are
rotatable by direct belt or other drive, or by
frictional contact of the tracks !! with the
roller wheels 3, and .provision is made by which
the speed of rotatlon may be varied as desired, by
the use of variable speed gear such as illustrated
in Fig. 4a or by other suitable means.

10

15

The mandiels {8 which are hollow, or partly

hollow, are normally carried by the open bear-
ings or rests {5 and {6 (or bearings with readily
removable caps) biit when the mandrels are ro-
tated during the operation of transferring the
fibrous cementitious materisl from the mandrels
to the moulds, the said mandrels are coniected
to the stubshafts 17 and 8 at the respective ends
of the machine, and which are carried in the
bearings 19 and 20; the couplings 21 are secured
to the ends of the stub shafts {7 and are formed
with half round portions 22 on which the ends
43 of the mandrels rest and on which they are
secured as long as required by the caps 24 hingedly

.carried and secured by bolts 25 or by cther suitable

means: the other ends of the mandrels are con-
nected to the hollow stub shafts 18 by couplings
of known design 25a or by any suitable means.
The bearings 15 and 16 and bearings {8 and 29
atre supported upon the bases or pedestals 28, 21
and 28: as already mentioned the besrings carry-
ing the shafts 4 and the rollér wheels 3 are ad-
justable as to position according to the diameter
of the pipes to be manufactured, ‘consequently,
the positions of the mandrels 4 would reqiiire ‘to
be altered -both horizontally and wvertically: for
the former purpose the bases or pedestals 26 and
27 are slidably carried on the rods 29 supported
by the uprights 30 and the base or pedestals 28
are slidably carried on the rods 82 supported by
the bases or pedestals 27 and 33, the base 23 isin

. ‘turn slidably carried by the rods 34 supported by

uprights 35.

The ‘bases 26, 27 and 28, and the bases or
pedestals 33 ‘are moved into the desired position
by ‘the threaded rods 36 working in the internally
threaded -bushes 86a which are secured in ‘the
bases ‘or pedestals 26, 27 and 33; hand wheels 37
and ‘bevel wheels 38 fitted to the shafts 38a are
provided for operating the bases or pedestals in
unison.

The bearings 15 and {6 and the bearings {9
and 28 are adjustably carried in their respective
bases or pedestals so that they may be raised or
lowered as required; to enable this to be done the
bearings ‘are carried on the internally threaded
shanks 39 and the shanks are slidably carried in
the bushes 40 and prevented from turning therein
by keys ‘and keyways, these bushes are secured
in the bosses ‘44 of the bases or pedestals 26,27
and 28.

‘The threaded rods 42 which are screwed into

- the shanks 39 are operated by hand ‘wheels ‘48,

shafts 45, worms: 46, worm wheels 47, and-the said
rods 42 are prevented from moving endwise by
the collars ‘43, and buffer springs ‘48 which "are

. provided in ‘the ‘hosses #! to ensure -efficient

operation and to take up jars.
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cotiplings 48 be fitted .to the shafts 45 between
thebases or pedestals 27 and 28, so that:when the
pedestals 28 are moved, longitudinally, -on ‘the
slide rods 32, shaft 45¢ disengages the said cou-
pling 48 and engages the coupling when returned
to its normal operating position.
Supplementary pressure, in'addition to that
obtdined by centrifugal force, is provided by the
movement of the mandrels 1#-longitudinally or
radially’ closer- to- the mouldcasings: 2; in the
radial case, the movement is attained by adjusting
the bearings 19 and 20 and possibly the bearings
15-and ‘16; in the longitudinal case; tapered
formers or trowels 50 are fitted to the mandrels
{4, these formers or trowels, when in position for
manufacturing the pipes in the preliminary stage,
are just beyond the ends of the mould casings 2;
the outsidle diameter of the formers. or trowels
are of the same diameter as' the intérnal diameter
.of the moulded pipe. L : L
+ 'The bearings 20 function alternately as thrust

~ bearings 51, against which the shoulders 52-on

25

30

5%

40

45

50

55

60

" the hollow-stub shafts {8 operate, so that when
the bases or pedestals are moved: longitudinally,
the mandrels {4 ‘are drawn through the pipes

during manufacture, the mandrels beéing first un- .

coupled from the stub shafts 17: the formers or

trowels 50 thus. additionally compress the ma-

terial.

The bases or pedestals 28 are moved by the

endless sprocket chains 53 passing round the
sprécket wheels 54 on the bases 'or pedestals 21
and 33 or by other suitable means.

The shafts §5 carrying the sprocket wheels 54
are driven from a source of power supply-and
controlled by suitable hand-controlled operating
mechanism, such as 56. The mandrels 4 ‘are
prevented from rotating when desired, by the dog
clutches 57, or by other suitable means. ' The
mandrels 14 are hollow, or. partly hollow, as be-
fore stated and orifices 58 are provided in the
tapered formers or trowels 50, to enable surplus
moisture to be drawn from the mixture by the
pumps 59, which are driven from any source of
power supply and which are connected by flexible
pipes 60 to the hollow stub shafts 8. :

To prevent endwise movement of the mould
casings 2 and the moulds 12, hand wheels 61,
screw operated arms 62, provided with antifric-
tion rollers are arranged to engage the shoulders

63, on the tracks 1, connected to the mould cas-

ings 2.
The arms 62 are carried in sleeves 64, connected

to bosses 64a, said bosses are carried on vertical -

rods 65 which are supported in the bases or ped-
estals 26 and 271; the bosses 64a are adjusted by

the hand wheels 56 and the scréw operated ad- .

justment 87.
" The formation of a pipe in accordance with this
invention is carried out as follows:

The preformed sheet (or joined: sheets) of
(say) fibrocement, of the correct length and
width to form the length, diameter and thickness
of the required pipe, is brought to the plastic con-

dition, as by wetting. The sheet is wound about

the mandrel 14, which may be retracted from the
mould and removed from its bearings for this
purpose, or which may be in position within the
mould, .which is in this case opened to give
access to the mandrel. 'If it has been retracted
or removed, the mandrel is then replaced through
the mould, and in its bearings 19 and 20, or if
the mandrel has not been retracted or removed,
the mould is closed.

Pipes of Fibrocement (US Patent 2,193,040, 1940)
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. The pipe:may be formed in'the mould 2 as the
outer mould, or alternatively, the inner mould 12
may be employed. The mould is spun and the
freely rotatable mandrel is turned by hand to
cause one edge of the sheet about the mandrel to
drop onto and engage with 'the rotatable mould.

The speed -of rotation of the mould during this-

transference stage is preferably no higher than
is necessary: to - engender sufficient centrifugal
force to cause sufficient adhesion between  the
sheet-and the mould to cause the sheet o be

. drawn off the mandrel and to remain in contact

with the inner surface of the mould in all-posi-
tions. - As the sheet is drawn off the mandrel and
applied to the inner surface 'of the mould; the
mandrel is rotated by the pull of the material,
but some assistance may be given to the mandrel
rotation. -Inorder to reduce friction on the man-
drel rotation, the bearings i5 and 18 may be
dropped ‘clear of the mandrel during this stage
of the process. -

An alternative method of transference is to
drop the loaded mandrel on to the mould, so that

.the mandrel applies pressure on the sheet as the

transference takes place. : ‘
Tt is usual to have.the sheet of sufficient size
to form a lap joint along the length of the pipe.
If necessary, the sheet is of such a size as to
form the number of layers required to build the
pipe up to the required thickness. = . :
The pipe having been formed in the rough, the
mandrel bearings are dropped to cause the man-
drel to roll freely on the pipe in the rotating

" ‘mould. ‘"The required “positive’” rolling pressure

is applied through bearings 19 and 28." The ex-
pression. “positive” rolling pressure is. intended
to mean a pressure in excess of that due to the
weight alone of the mandrel.. The spring load-
ing of bearings 19 ahd 20 permits the mandrel 1o
yield, against the spring pressure, to ‘ride over
and gradually roll down high spots'and the lap
joint. . If the fough pipe is not sufficiently plastic
during the rolling operation, additional - water
may be added. o
The mandrel is then centralized on the pipe
axis, and bearings 15 and {6 are engaged with
it. ‘Coupling 21 is released, freeing the mandrel

. from. bearing 19, dog clutch 57 is engaged to
" restrain the mandrel against rotatiom, suction:

pump 59 is put into operation, and shaft 55 is

" rotated to gradually retract pedestal 28 and so

draw the smoothing and dehydrating cone 58
through the pipe interior. The pipe is rotated
during this operation, but it is preferred that the
¢one does not rotate. The mandrel is supported
centrally of the pipe by bearing 15 until cone 50
has fully engaged in the end of the pipe.

The cone smooths the interior of the pipe,
further compacts it, and swages it to the exact
internal diameter required. During its passage
through the pipe, the cone forces ahead of. its

‘base, water from the material, which can be

sucked through apertures 58 and thence through
the mandrel bore, to a discharge point. After
smoothing and dehydration, the pipe may be spun
at high speed for a short period for further dry-
ing and settling. ‘ ‘

The mould is then stopped, the mandrel is re-
tracted clear of the mould, and the finished pipe
is removed. If no inner mould is used, the pipe
is removed on palette ‘12a, and if the inner mould
{2 is employed, this inner mould, or at least
one-half thereof, is used to support the soft pipe.

What T claim as my invention, and desire to
secure by Letters Patent is:
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1. A process.for the manufacture of pipes from
preformed sheet material, according to which the
sheet, in the plastic state, is mounted on a man-
drel which is disposed longitudinally within a
mould, the mould is rotated, the edge of the sheet
is brought into contact with the inner surface of
the rotating mould, and the sheet is transferred
from the mandre! to inner surface of the mould
to form the pipe.

2. A process according to claim 1, in which the
mandrel is rotated during the transference of
sheet from the mandrel to the mould.

3. A process according to &laim 1, in which the
mandrel has clearance from the sheet at the
point of initial contact of the sheet with the

mould.

4. A process according to claim 1, in which the
sheet is subjected fo a rolling pressure hetween
the mandrel and the mould during the trans-
ference of the sheet from the mandrel to the
mould.

5. A process according to claira 1, in -Whlch the
sheet, after transference to the inner surface of
the mould to-form the rough pipe, is subjected
on its inner surface to a compacting pressure
throughout its length.

6. A process according to claim 1, in which the
pipe is internally smoothed by drawing a head
through the pipe.

7. A process according to claim 1, in which the
pipe is internally smoothed and partially dehy-
drated by drawing a head through the pipe whilst
the pipe is rotating.

8. A process according to claim 1, in which the
preformed sheet is wound about the mandrel
prior to the insertion of the mandrel in the
mould.

9. A process for the manufacture of pipes from
preformed sheet material, according to which the
sheet, in the plastic state, is mounted upoh a
mandrel which is disposed longitudinally within

Pipes of Fibrocement (US Patent 2,193,040, 1940)
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3 :mould; the mould is rotated, the edge of the
sheet is brought into- contact with the inner sur-
face of the rotating mould, the sheet is trans-
ferred from the mandrel to the inner surface of
mould to form & rough pipe with a longitudinal
lap- joint, the inner surface of the rough pipe is
subjected to a -compacting - pressurs exerted
simultanecusly throughout its length, and the
pipe is internally smoothed by & head drawn
through the rotating pipe.

'10. Apparatus for the manufacture of pipes
from preformed. sheet material in the plastic
state, comprising a rotatable cylindrical mould,
a rotatable mandrel ‘disposable through the in-
terior of the mould. to support the plastic sheet
prior to and during its application to the mould,
means for vertically- adiusting the mandrel for
the purpose of applying a relling pressure to the
sheet -within the mould, and a smoothing head
secured on the mandrel and adapted to be drawn
by the mandrel through the pipe.

11, Apparatus according to “claim 10, &and
wherein the smoothing head is in the form of a
truncated cone having a greatest diameter equal
to the required internal diameter of the pipe.

12. Apparatus according to claim 10, wherein
the smoothing head is in the form of a truncated
cone having a greatest diameter equal to the re-
quired internal diameter of the pipe, and includ-
ing means for withdrawing the ma,ndrel axially
to draw the head through the pipe.

13. Apparatus according to claim 10, wherein
the mandrel is hollow, and wherein the smoothing
and dehydrating head is in the form of a trun-
cated cone having dehydrating apertures in the
head in communication with the interior of the
mandrel, and & suction pump coupled to the
mandrel to withdraw moisture from the pipe
through the head dehydrating apertures and the
interior of the mandrel.

. WILLIAM ALFRED PORTER.
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