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UNITED STAT

2,374,087

ES PATENT OFFICE

2,374,087
APPARATUS AND PROCFSS FOR MAKING
PIPES o :

John Ferle,

Camden, N. J., ssslgnor to U. S.
Ashestos Cement Pipe Company,
& corperation of New Jersey

Camden, N. J.,

Application November 20, 1940, Serisl Ne. 386,478
(T, 25-=30)

18 Claims.

This invention relates to an improvement in a -

method .of and apparatus for producing pipes,
and is an-improverment on the pipe producing
- systems seb forth in my prior paient on Method
of producing fibrous cementitious tubes, No.
2,177,643, granted October 31, 1938, and on my
applications for Apparatus for producing pipes,
Ser. No. 247,507, filed December 23, 1938, and
now Patent Neo. 2,283,921, granted May 26, 19432,
and for Machine for producing pipes, Ser. No.
284,087, filed July 17, 1938, now Patent No.
9,364,061, granted December 5, 1944.

My prior patent and applications, alove-men-
tioned, disclosed the production of pipes or tubes
formed of asbestos cement material, in which &
nell collar was formed on the pipe, as an integral
part thereof during the formation of the pipe
for interfitting connection with a companion
pipe. In the formation of such a bell collar, the
asbestos cement material thereof was formed of
spproximately the same thickness and strength
as the barrel of the pipe, and while it would
withstand as much pressure as the barrel of the
pipe, it is often desirdble or required that the
el be capable of withstanding appreciably
greater pressure than the-berrel of the pipe.

e object of this invention is to improve the
manner of forming ihe pipes, wheredy a bell
eollar will be formed on each pipe as it Is pro-
duced, which will-withstand appreciably greater
pressure than the barrel of the pipe, preferably
by the formation of the bell of greater thickness

- then the barrel, with capability of varying the
thickness of the bell according to the relative
pressures desired in the respective portions of
the pipe. )

This relatively greater
ie formed preferably by pre-forming &n - inner
wall portion of. the bell about which portion the
outer portion of the bell is formed during the

formation of the barrel of the pipe. The thick-
- ness of the bell may be varied relative to the
barrel by varying the thickness of the pre-

" . formed portion thereof, so as to provide the de-

sired relative strength of the bell as may.be re-~
quired, according to the thickness of the wall
thereof, -
Another object of the invention is to improve
the character of the formed pipes, 50 as to pro-
vide a pipe having & body portion constructed
of asbestos cement material, while one or beth of
the outside and inside surfaces thereof may be

thickness of the bell

16

18

incorporation of reinforcing material hetween
suceessive layers thereof.

The invention is shown in a preferred embpodi-
ment thereof, together with a modification, in
the accompenying drawings, in which:

™g. 1 is o vertical sectional view through the
apparatus; . )

Fig. 3 is a detail end view of & portion thereof
showing the driving mechenism; . o

Fig. 3 is an end elevation from the opposite '
end of the mechine, with parts in section and
parts omitted for clearmess;

Fig. 4 is o similar view of the hopper struc-
ture: : hp¥ S
iz, 5 is a quarter section of the mandrel with

- o formed pipe therecn;

Fig. 6 is g similer view of thé mandrel with
its collar; : C :
" g, 7 is & side elevation of & conic sleeve for
s celender roll; R ‘ ] ,
Fig. 8 is g similay view of a cylindricel sleeve

© therefor;

85

39

35

L]

&5

50

formed of smooth binding or cementitious mea- -

the desired smooth appearance
may be reinforced by the

terial to impart
to the pipe, or the pipe
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Mg, 9 is o longitudinal seciion through a pre-
formed bell portion on its collar; - -

g, 10 is 8 longitudinal section through 2 re-
inforced pipe on & mandrel with said mandrel
in elevation; and o

Wg. 11 is g trapsverse section therethrough
on the dne 1148 of Fig. 10.. : )

The machine shown generally in Figs. 1 and 3 -
is.adapted for operation sad use in the manner
set forth somewhat in my prior application on
Apperatus for producing pipes, Ser. No. 247,507,
now Patent No. 2,283,821, inasmuch as the pipe is
formed on @ mandrel in co-operation with .
celender rolls sdapted for coaction therewith.

The mondrel is designated generally by the nu-
meral § snd mey be constructed either of one
piece, or, as shown in Fig. 5, of a ccre & sur-
rounded by & shell 8 whi¢h is removable from
the core to permit reuse of the latter during the

finishing and drying of the formed pipe on the

shell as set forth in my application, Ser. No.
247,507, now Patent No. 2,283,021,
Surrounding the mandreél | at one end there-
of is @ collar & removebly sléeved over the exter-
nal surface of the mandrel and preferably
formed of metal to retein the shape thereof.
This collar has a reduced end § as shown in Figs.
1, 5.and 9, &nd iz constructed to shape the inside
of the hell collar on the pipe to be formed while
the reduced end § forms & shoulder therein to’
receive and shut the éhd of an adjacent pipe.
The thickness of the wall of the collar 4 may be
varied according to the desired inner diameter of
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2 : 8,374,087
the bell. The collar 4 breferably has a section porting the respective Buideways 6, and are

Bl molded or otherwise formed thereon when adapted to receive fiuid power under the same
said collar is removed from the mandre] I, as hydrautic pressure ag the cylinders 21, sufficient
shown in Fig. 9, after which the collar § with its to raise the parts to elevated positions when de-
bre-formed bel] section B is slipped over the end & sired. The connecting rods 22 have fixed thereon
of the mandrel, but preparatory to receiving the abutmeénts 25 constructed for engaging the track-
material thereon to form the pipe, as shown in ways 7 after predetermined upward movement of
Fig. 5. The body portion of the pipe is desig- the pistons 23, to move said trackways to elevated

nated P therein and constitutes the barrel there- positions, as indicated in dotted lines in Fig. 3,
of, at one end of which an enlarged bell portion 10 These power devices 23-_24 serve also to hold the
B is shown. . bower devices 20—2i in such positions as to

The opposite ends of the mandrel f are con- . maintain the desireq bressure of the calender
structed with trunnions 6 adapted to support the rolls 8 and 13 with their sleeves 12 and 13 on the
mandrel and for roliing the same into and ouf mandrel and the formed pipe thereon, .
of the machine, which trunnions are supported 15 Mounted beneath the calender rolls § and (p
on tracks 17, extending transversely of the ma- in position to be disposed therebetween and to
chine as shown in Fig. 3. support the mandrel thereon, is a third calender

The mandrel { may be provided with flanges & roll 26, shown in Figs, 1, 3 and 4, and preferably
secured on the trunnions g at opposite ends constructed substantially the same as the ealen-
thereof, if desired, to confine the opposite ends of ‘20 der rolls § and {9, but shown as having a fabric
the formed pipe and to prevent the loss of mate- covering 21 of suitable absorbent material, as
rial therefrom. : shown in Fig. 4, although the calender roll in-

A pair of calender rolls designated generally by stead may be constructed with circumferentig}
the numerals 9 and 10 are arranged in spaced grooves if desired to receive mojsture from g
relation as shown in Fig. 3, adapted to receive 25 spray 28 for washing excess material from the
the mandre] | therebetween, which calender rolls fabric covering or periphery of the calender roll.

correspond substantially in their manner of ad- The calender roll 26 is mounted on a shaft 29, be-
justment and operation with those set forth in neath which is a shaft 30, carrying g rotating
my prior application, Ser. No. 247,507, now Pat- brush §f for Temoving particles of materiaj from

ent No, 2,283,921, Each of the calender rolls § 30 the periphery of the calender roll 26. A wringer
and 10 is formed of a cylindrical body portion 32 bears against the periphery of the calender
mounted on a shaft 1, at one end of which hody roll 26 to remove excess moisture therefrom, as
portion are journalled one or more conical described in my application, Ser. No. 284,987, now
sleeves 12 (Fig. 7) and a cylindrical sleeve 13 Patent No. 2,364,061,
(Fig. 8) which are journaled for turning move~ 35 fThe calender rolls 8, {8 and 26 are adapted
ment relative to each other and relative to the to be power driven, as shown in Figs. 1 and 2,
body portion with suitable packing therebetween for which purpose the shafts i1 carry gears 33,
as set forth in my application, Ser. No. 284,987, fixeq thereon and each meshing with an idle
now Patent No. 2,364,061. The opposite ends of gear 34, which idle gears 34 are driven jointly
each calender roll should be Drovided with collars 40 by a main gear 35. The idle gears 34 are Jour-
{4 thereon to confine the materia] therebetween naled on stub shafts 3§ mounted in slots §7 in
if collars are not provided on the mandrel. 8 bearing support 38, capable of inward and
The mandrel § and the barrel portion of the outward movement relative to each other, while
pipe formed thereon are rotated by the contact 45 the gear 35 is mounted on a stub shaft 38 ad-
therewith of the calender rolls § and 18, while *° justably mounted in a slot 40 in said bearing sup-
the sleeves 2 and {3 are rotated by the collar - port for vertical adjustment relative thereto.
4 and bell portion B bearing thereagainst, The These adjustments may be necessary to accom-
speed of rotation of these parts may be varicd modate for gears of different sizes that may be
with changes in pipe diameter as well as with 50 substituted on the different shafts to provide for
veriations in thickness of the barrel and bell of the proper and desired relative speeds thereof.
the pipe. - The gear 35 is driven by & pinion 4 mounted on
The shafts i are journaled in bearing blocks & shaft 42 connected by sprocket gearing 4%
1§ slidably mounted on guldeways 186, extending with s drive shaft 44. Sgid drive shaft 44 is
transversely of the shafts, as shown in Fig, 3, and- 55 driven by sprocket gearing 45 from a power unit
having guides 17 on opposite ends thereof slid- 46 preferably comprising speed reducing gearing
ably mounted on standards (8 extending upward.. and motor. )
Iy in parallel relation at each end of the ma- The shaft 28 carrying the calender roll 2§
chine. ' : has g pair of sprockets 47 and 48 keyed thereon
Connected with each bearing block i and ex- . and connected respectively by sprocket chains
tending outwardly therefrom is g piston rod 19 90 49 and 50 with sprocket wheels &1 and 52 jour-
attached to a piston 20 in a cylinder 21, which naled for free rotation relative to the shaft 44. ‘
piston and cylinder constitute 2 hydraulic power The sprocket wheels 51 and 82 are adapted to
device adapted for moving its connected bearing be connected alternately with the shaft 44 by
block 15 on the guideway 6. Such hydraulic clutches 63 and 54, whereby -one or the other of
bower devices are arranged in opposed relation 65 the sprocket wheels §1 and 52 will be driven by
at each end of the machine and are adapted for the shaft 44 for rotating the shaft 29, driving
Joint inward and outward movement of the bear- the lower calender roll 26 at a speed depending
ing blocks 15 in moving the associated calender upon which of the sprocket wheels 61 and 82 is
rolls 9 and (0 toward or from the mandrel connected with the drive shaft 44, Normally,
mounted therebetween, 70 the clutch §3 would be closed to drive the calen-
The guideways (6 are supported on connecting der roll 26 through the sprocket wheel 51, chain
Tods 22 extending downwardly to pistons 23 in 49 and sprocket wheel 41, so as to impart to the
cylinders 24, which pistons and cylinders 23 and lower calender roll 26, the same speed of rota-
24 constitute hydraulic power devices arranged tion as that at which the calender rolls 9 and
in pairs at opposite ends of the machine for sup- 7 18 are driven through the gearing shown in Fig,
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2; but after the complete-formation of the pipe
on the mandrel, the clutch 83 is disconnected
and the clutch 54 connected to drive the lower
salender roll at a slower speed than the calender

volls 8 and I8 to release the formed pipe from

the mandrel.

The material used in forming the pipes is
supplied from main hoppers 55 to secondary
hoppers 58 which extend throughout the length
of the calender rolls and have agitators ‘or dis-
turbers §7 therein, as well as distributing
prushes §3. From the lower ends.of the hop-
pers 56, extend nozzles 59 which are connected
therewith for relative sliding and oscillating
movement. The lower ends of the nozzles §9 are
connected with supports 60 attached to the hear-
ing blocks 16, whereby outward or vertical
movement of said bearing blocks will cause cor-
responding movement of the nozzles 59 to main-
tain the lower ends of the nozzles directly aver
the calender rolis 8 and 0. .

Suspended between the supports 60 is a bridg-
ing support 6! connected with each of the sup-
ports 80 by bolt and slot connections 62 permit-
ting lateral sliding movement of the supports
80 relative thereto. The bridging support [}
carries a nozzle 63. extending downward from &
hopper 64 adapted to contain finishing mate-

" rial, such as cement. The nozzle 63 is capable
of vertical movement relative to the hopper 64
upon the raising or lowering movements of the
rolls 8 and {0 but remains in a central position
when said rolls are adjusted outward relative to
each other. :

In the formation of pipes in the apparatus
deseribed, the bell portion Bl is formed initially
on the collar 4 by molding in any suitable way,
after which the collar -is applied to one end
of the mandrel i, as shown in Figs. 1 and 5,
and the mandrel is inserted between the calen-
der rollg 9 and 10, as shown in Fig. 3.

Then upon the operation of the calender rolls

&5

stantielly to the dotied line position shown in
Fig. 3, which also ralses the calender rolls from

- contact with the pipe leaving the latter free to

10

186

20

25

30

be rolled along the trackways 7 to the discharge
sides of the machine while an empty mendrel § |
is brought in at the opposite side thereof, into
position to overlie the calender roll 28 between
the calender rolls § and (8. Then the parts
are moved back to their full line positions in
Fig. 3 and the forming operation is repeated.
The hopper 6§ preferably contains a quantity

'of cement or smooth forming material which may

be used to impart a smooth layer to the inside
or outside or both of the pipe, as by supplying .
a layer of the cement or other suitable material
from the hopper 64 directly to the periphery of
the mandrel before the supply is started from

the hoppers 56 and then at the completion of the =

forming of the pipe after the supply of asbestos
cement material is discontinued, an additional
layer may then be supplied from.the hopper 64 to
provide a smooth surface to the pipe.

Figs. 10 and 11 show the manner of forming a
reinforced asbestos cement pipe in which & man-
drel Tf has several layers of composition material
applied thereto as indicated at 12, after which &
band of reinforcing material 73 is applied there-
around, which may be formed in any suitable
manner, such as by wire mesh, basket shape, or
the like, and this is then covered by additional
1ayers of asbestos cement material as shown at
18. When the layers 12 and 14 are compacted, -

- the reinforcing material will be embedded there-

'35

in and will strengthen and reinforce the walls of
the pipe. - ‘

I claim: i ’

1. A method of producing & pipe on a mandrel
comprising applying a pre-formed bell portion to

- said mandrel and forming a layer of cementitious

40

% and I8, these are initially moistened from '

" sprays 86, and the asbestos cement or other
composition or material from which the pipes
are to be formed, is supplied through
59 onto the moistened surfaces of the calender
rolls 9 and (0, and transferred therefrom onteo
the mandrel I, being pressed thereon also by
the calender roll 28. This builds up & pipe of
the desireq thickness on the mandrel as addi-
tional material is supplied thereto, throughout
the length of the mandrel includihg the Dbell
portion. thereof forming both the barrel P and
the - bell B simultaneously, but the latter is
superposed on the pre-formed bell portion Bl,
so as to produce a compostte bell of appreciably

‘greater thickness than the barrel P, providing

for a materially greater strength therein as de-

gired. The calender roll 10 has a packing roller .

$6 operating to form a layer on the calender
roll for transfer to the mandrel, whereby the
loss of material will be prevented in passing
around the outside of the calender roll.
After the pipe has been formed of
sired thickness, the operator disconnects the
. cluteh 53 and closes the clutch 54 to operate the
lower calender roll 26 at slower speed than the
calender rolls 8 and §0 which thereby tends to
separate the formed pipe from the mandrel.
When the formation of the pipe is completed,
the operator retracts the calender rolls 8 and i0
by the power devices 20—2I, and operates the
power devices 23—24 to lift the assembly in-
cluding the formed pipe on the mandrel sub-

the nozzles-

the de-

material around said mandrel and the pre-
formed bell portion to form g pipe on the man-
drel with a bell of greater thickness than the re-
mainder of the pipe. S
2. A method of producing a pipe on a mandrel
comprising applying & pre-formed Pell portion to

. the mandrel, thereafter rotating the  mandrel

50

and applying asbestos cement material thereto
and to the pre-formed bell portion, whereby the -
composite bell is of greater thickness than the
remsinder of the pipe formed on the mandrel.

3, A process of producing & pipe on a mandrel

.- comprising the steps of producing a pre-formed
~bell portion on & collar, applying said collar to

55

_the mandrel, thereafter rotating the mandrel
‘with the pre-formed bell portion thereon, apply-

ing a layer or layers of asbestos cement material
to sald mandrel and simultaneously to the pre-

. formed beil portion producing a pipe on the man-

78,

drel having a composite bell of greater thickness

. than the remainder of the pipe.

4. A process of producing a pipe comprising

‘applying & layer or layers of cementitious ma-

terial to & mandrel, calendering the madterial on
the mandrel by rotary pressure thereagainst at

_uniform speed at & plurality of different points -
therearound, and thereafter reducing the speed

at one of said points relative to the speed of
calendering action at another point to loosen the
pipe on the mandrel. ’ -

5. In an apparatus for producing a pipe, the
combination of a mandrel of uniform cylindrical
surface from end to end thereof, a collar re-
movably telescoped over an end of the mandrel
and adapted to support a preformed bell portion
thereon, means for applying a layer or layers of

N .
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asbestos cement material to the periphery of the
mandre] and the periphery of the bell portion, g
plurality of calender rolls bearing against the
material applied thereto at a plurality of spaced
cireumferential points, means for driving said

- calender rolls at uniform circumferential speeds,
and mesans for disconnecting one of the calender
rolls from the driving means and driving the
same at slower circumferentia] speed than the re-
maining calender rolls.

3,374,087

drel comprising forming & layer of cementifious
material on said mandrel, and simultaneously
with the forming of said layer permanently at-
taching a pre-formed bell portion to an end
thereof to provide a bell on said pipe.

11. A process of producing a pipe on a mandrel
comprising mounting g pre-formed bell portion in
fixed portion relative to the mandrel, and form-
ing a layer of cementitious material on the man.
drel and on the pre-formed bell portion to form

6. In an apparatus for producing a pipe, the 1 & pipe on the mandrel with a bell collar thereon,
combination of a plurality of calender roils 12. A process of producing a pipe on a mandrel
adapted to act respectively on a mandrel there- comprising mounting g DPre-formed bell portion
between, means for driving the calender rolls at in fixed portion relative to the mandrel, and form-
uniform circumferential speed, and means for 15 Ing a layer of cementitious material on the man-
disconnecting one of the calender rolls from the drel and on the pre-formed bell portion to form a
driving means and for driving the same at lower pipe on the mandrel with a bell collar thereon of
circumferential speed than the remaining rolls greater thickness than the remainder of the pipe.
for loosening g formed pipe on the mandrel, 13. A process of producing a pipe comprising

7. In an apparatus for producing a pipe, the 90 8PPWying a layer or layers of cementitious mate-
combination of a calender roll adapted to cooper- -rial to a mandrel, calendering the material on the
ate with a mandrel, means for moistening said mandrel by applying rotary pressure thereagainst
calender roll, means for applying a layer of at uniform speed at a plurality of different points
cementitious material to the moistened surface of therearound, and thereafter applying rotary pres-
the calender roll, and a pressing roll in position o5 SUre to said material on the mandre} at a different
to bear against the Deriphery of the calender roll speed at one of said peints than the speed of the
to press the moistened layer thereon for trans- rotary pressure applied at gnother of said points
fer therefrom to the mandrel, to loosen the material on the mandrel

8. In an apparatus for broducing & pipe, the 14. In an apparatus for producing pipe, the .
combination of a pair of calender rolls adapted 30 combinsation of a roll mounted for turning move-
to receive a mandre] therebetween, means ° mment ahout an approximately horizontal axis in
mounting said calender rollz for bodily move- position to receive a mandrel thereon, a pair of
ment toward and from each other, a pair of hop- calender rolls mounted for turning movement
pers having discharge spouts connected therewith about axes approximately parallel with the first-
for lateral swinging movement relative thereto, 45 mentioned aXis in position to bear against sub-
means connecting the spouts with the calender stantially opposite sides of said mandrel, and hy-
mounting means to hold the spouts in position draulic means for applying pressure on the cal-
for discharge on the calenders in different lateral ender rolis substantially in opposed directions
‘Dositions thereof, g hopper mounted between the against approximeately opposite sides of the man-
first-mentioned hoppers and having a discharge 40 drel and for raising and lowering the calender
sbout in pesition to direct materia] onto the man. . rolls relative to the first-mentioned roll and the
drel, supporting means for the last-mentioned ‘mandrel.
spout, and means connecting said supporting ~15. A process of broducing a pipe comprising
means with the connecting means of the first- shaping a partial bell portion, forming g tube of
mentioned spouts for movement of the first-men- ;s cementitious material, and simultaneously with
tioned spouts relative to the intermediate spout. the formation of the tube applying a coating of

8. In an apparatus for producing pipe, the com- ‘said cementitious materia] integral with said tube
bination of & calender roll mounted for rotary to a surface of the partial bell portion thereby
novement about an approximately horizontal axis bermanently attaching saig shaped partial bell
In position to recelve a mandrel thereon, a pair of 50 Portion to an end of the tube to brovide a bell

" calender rolls mounted for Trotary movement thereon, ' '
about axes approximately parallel with the first- 16. A process of producing a Dipe on & man-
mentioned axis and on opposite sides thereof drel comprising shaping g, partial bell portion of
above said first-mentioned axis in position to bear cementitious material, forming a tube of cemen-
against opposite sides of said mandrel SPDProx- g titious material on saiq mandrel, and simultane-
imately in alignment with the axis thereof, means ously with the formation of the tube applying a
for applying pressure in opposed directions coating of saiq cementitious material integral
against the pair of calender rolls, and means for with said tube to a surface of the partia] bell por-
raising and lowering said pair of calender rolls tion thereby bermanently attaching saiq shaped
and the pressure applying means thereof relative gp Partial bell portion to an end of the tube to pro-
‘to the first-mentioned calender roll angd the man- vide a bell thereon.
drel thereon. JOHN FERILA.

10. A process of producing s pipe on & man-
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