
1,047,819                                        3         In the preferred
embodiment of the invention,  from the anvil roll 2, through the conveyor
belt         the material for forming the pipe comprises a 4, the wet stock
sheet 6 and the pipe 28 to the         wet stock sheet comprising asbestos,
hydraulic  mandrel 26. The amount of voltage  supplied to cement and water.
Because of the physical and  the electrical direct current source, the
[err] 5  chemical composition of this wet stock sheet, it  flowing through
the circuit and the time during         is electrically conductive. When
the wet stock  which the current flows vary with the  forming         sheet
passes between the mandrel and the anvil  time, the diameter, the wall
thickness and [err]       roll while the press rolls are exerting pressure
density of the pipe and the type  of material       thereon, considerable
adulterated  water is  in the pipe. Also, even when  making the  [err]
10  pressed from the wet stock sheet and saturates  type of pipe and
applying the same voltage to        the conveyor belt. The physical and
chemical  the circuit, the current passing through the cir-
characteristics of this adulterated water make  cuit may vary because of
the physical and elec-        the conveyor belt at this point electrically
con-  trical characteristics of the   materials in the        ductive.
pipe. The data in the following table was ob-     15    When it is desired
to loosen the pipe 28  tained from tests conducted during manufacture
from  the mandrel 26, the electric circuit is  of various sizes and types
of asbestos-   completed and an electric direct current flows cement pipe:
4                  1,047,819 



[err]          1,047,819                                       5
The foregoing examples clearly show that the  instant invention.  In the
apparatus illustrated                     system described in the instant
application  in FIGS. 3 and 4, the mandrel 26 through the functions to
loosen successively the bond be-  journal 40 which is supporting it and
through                     tween the mandrel and the pipe so that the
supports 8 is connected electrically to ground                 5  mandrel
can be pulled from the pipe. Also,.the  38 while the anvil roll 2 is
insulated electrically  70                     examples show that without
such loosening, the  from  ground such as by electrical insulation,
mandrel cannot be pulled from the pipe. These  42. Therefore, the
electrodes 30 are positioned            examples also illustrate the wide
ranges rela-  on the anvil roll 2 with the insulation 42 be-
tive to the types of pipe, the amount. of voltage  tween the electrodes and
the supports 8. As in                10  and current, the time the voltage
is applied,  the apparatus in FIGS. 1 and 2, the electrodes  75
and the period when the voltage is applied . 30 are connected to the
positive terminal of an                involved in effecting a loosening of
the bond electrical direct current source (not shown) and
between the mandrel and the pipe. Generally,  the electrodes 34 are
connected to the negative                     it is preferred to apply the
voltage during the  terminal of said electrical direct current source.
15  last quarter portion of the forming cycle as  Except for this relative
change in ground con-  80                     indicated by columns 7 and 8
of Table I. In  nection, the insulating from ground of the an-
some instances, the voltage and current were  vil roll and the different
manner of supporting                     too great or applied too early and
resulted in  the mandrel, the apparatus of FIGS. 3 and 4
loosening the pipe too much. This resulted in  functions in every respect
similar to the ap-                 20  pipe that was not acceptable because
their di-  paratus described in FIGS. 1 and 2.        85 



mensions were outside of the tolerances al-.   In the preferred embodiment
of the inven-                 lowed. In other instances, the current was
not  tion, the anvil roll is connected to the positive
applied long enough or at the proper period of  terminal of an electrical
direct current source         time and therefore, the bond between the man-
and the mandrel is connected to the negative                25  drel and
the pipe was not loosened. However,  terminal of the electrical direct
current source.  90                     the tests which produced the
results shown by  While it may be possible to loosen pipe from     these
tables establish that the system disclosed. mandrels using other types of
electrical cir-         herein will loosen successfully the bond bet-
cuits, experience has demonstrated that be-                     ween the
pipe and mandrel so that the mandrel  cause of many factors, including
particularly                     may be pulled from the pipe with no
serious  the physical characteristics of the standard   95
damage to the pipe. When it is desired to use  mandrels, it is preferable
with the production        the system  of the instant invention in the
equipment presently in use to employ an elec-
manufacture of a particular type of pipe, the  trical direct current
flowing as described above.                     various practical limits
effecting the loosening  in the preferred embodiment of the invention
35  of the bond between the mandrel and the pipe  for effecting the
loosening of the wet asbestos- 100                     may be readily
determined. It is understood  cement pipe from the mandrel. However, if an
that the foregoing examples are given for illus-  advancement in the art
brings about a change                     tration purposes only and that
the invention is  in mandrels, it would be within the scope of
not to be limited thereto.                   this inventior to use direct
current flowing in a               40   The apparatus illustrated in FIGS.
3 and 4  direction from said mandrel to said pipe or low  105
is generally similar to the apparatus of FIGS.  frequency square wave
alternating current to                     1 and 2, and the corresponding
parts have been  effect the loosening of the pipe from the man-
similarly numbered. In FIGS. 3 and 4, the  drel.   mandrel 26 is mounted
for rotation in either    The method and apparatus of the instant
one of the journals 40 which are pivotally  invention have functioned
remarkably well to  110  mounted on the supports 8 for movement  loosen the
bond between the mandrel and the                     about an axis
generally perpendicular to the  wet pipe. While the exact reason for this
im-                     axis of the anvil roll 2. As illustrated in FIG. 4,
provement is not known, there are factors asso-                     one end
of the mandrel has been inserted into  ciated with the instant invention
which are not              one of the mandrel clamping jaws 41 in each of.
present in other types of electric loosening. For 115 



the journals 40  and has been swung into pipe  instance, there is
associated with'the loosening                     forming position between
the press rolls 22 and    a new type of calendering action since the wet
the anvil roll 2 while the other journal, which  pipe during the loosening
action is subjected to                  at that time does not participate
in supporting  the extremely high forming pressures, de-               the
mandrel already in the pipe forming posi-  scribed above as being of a
nature of about 300                     tion, is in position to receive a
new mandrel.  to 50 pounds per line inch (54-8.9 Kgs/cen-
Also, the journals 40 are designed for vertical  timeter) normally
associated only with the for-          reciprocal movement to allow for
different dia-  mation of the pipe. Another reason is associat-
meters of mandrels and for the formation of  ed with the water. which is
present at the nip                     the pipe on the mandrel 26. It is to
be under-  between the anvil roll and the wet pipe while  125
stood that the journals 40 and associated struc-  the pressure is being
exerted on the pipe wall.      tures therewith are  portions of
conventional  In this condition the pipe wall is in its most
machines which have only been illustrated condensed and most saturated
condition and                     schematically in the instant invention
since  probably offers its lowest resistance against                 65
their particular structure forms no part of the  electrical current flow.
Also, the adulterated  30         6
1,047,819    [err]   



1,047,819                                       7         The results
clearly demonstrate the advan-  wound from a sheet as laminations on a
rotat-        tages of the electric loosening of the instant  ing mandrel,
the latter having an electrically 35        invention. The pipe subjected
to the knifing  conductive surface, wherein an electric current,        and
roll type electric loosening could not be  preferably a direct current, is
passed through     5  pulled from the mandrels while the pipe loo-  the
pipe and the conductive surface of the        sened in accordance with the
disclosure in the  mandrel prior to the end of the forming cycle
instant application were pulled from the man-  to loosen the bond between
the pipe and the  40        drels with no damage to the pipe.
mandrel, and thereafter removing the loosened        The method and
apparatus of the instant  pipe from the mandrel.   10  invention function
to effect a more uniform    2. A method of manufacturing a fibrous-
loosening of the pipe from the mandrel along  cement pipe as recited in
claim 1, wherein the       the entire length and circumference of the
electrical current is applied for a plurality of       pipe. This allows
for the formation of a very  revolutions of the mandrel.       tight pipe,
i.e., one that is very close to the    3. A method of manufacturing a
fibrous-    15  actual outside configuration of the mandrel.  cement pipe
as recited in either claim 1 or 2,       Also, this uniform loosening of
the pipe allows  wherein the electrical current is applied during       for
the pulling of the pipe from the mandrel  the last quarter portion of the
forming time on  50       with a minimum of force so that there is little
the mandrel.       or no mushrooming of the pipe end. Also, the    4. A
method of manufacturing a fibrous-    20  pipe itself will be more round
and have  cement pipe as recited in either claims 1, 2, smoother interiors
than pipe loosened with  or 3 wherein the current flows from a direction
other types of loosening methods and mechan-  from the pipe to the mandrel
surface.        55        isms. Because of the added advantages set    5.
Apparatus for effecting the method of 



forth above, the use of the invention will sub-  either claims 1, 2, 3, or
4.        stantially reduce the number of rejects and    6. An
asbestos-cement pipe produced by the        might possibly eliminate all
rejects based on  method of any one or more of claims 1-4 or
incomplete or excessive loosening of the pipe  the apparatus of claim 5.
60        from the mandrel.        WHAT WE CLAIM IS:-
LEWIS W. GOOLD & CO.,           1. A method of  manufacturing a fibrous-
Chartered Patent  Agents,       cement pipe such as an asbestos-cement pipe
5, Corporaton Street, Birmingham, 2.       which is electrically conductive
in a wet state       Agents for Applicants.       and which is formed under
pressure by being                Leamington Spa: Printd for Her Majesty's
Stationery Office, by the Courier Press               (Leamington)
Ltd.-1966. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.
I CERTIFY THIS, INCLUDING THE DRAWING                    FORMING PART
HEREOF TO BE A       ACTING FOR CONTROLLER                    TRUE COPY OF
THE SPECIFICATION AS THE PATENT OFFICE                    . ACEPTED.
25 Southampton Buildings, London, W.C.2      
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SPECIFICATION AS THE PATENT OFFICE,                        ACCEPTED.
.               25 Southampton Buildings, London, W.C.2.    


