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3,??6,76? 
APPARATUS FOR PRODUCENG 

CASTEIN?ELA6CE PEPE 
Finner Le Roy Tunsen, Gakkale, Calif., aSsigaor to No 

joint Coacrete Pipe CoEpany, Yala City, Calif., a 
corporation of California 

Filed July 6, 1961, Ser. No. 422,453 
5 Claims. (C. 25-32) 

This invention relates to apparatus for making cast-in 
place pipe and having removable interior form members 
that sustain the cementitious crown portion of a newly 
formed pipe while the material "sets-up.' The invention, 
in particular, involves an improvement in the form mem 
bers that will prevent the formation of objectionable lon 
gitudinal ridges, which are normally formed in cast-in 
place pipe made by conventional prior art apparatus. 

The most pertinent prior art forms of apparatus to 
which this invention relates, and as fully described in 
my United States Patent No. 2,731,698, employ form 
sections that are substantially arcuate. The interior sur 
faces of these forma sections are initially supported upon 
an inner form member that is continuously advanced 
along a trench and into which the pipe is cast. As the 
machine is advanced, new form sections are added to an 
ever increasing length of form, and each newly added 
section is internally braced with a spreader before it 
slides of the inner support form. It has been found that 
as the cementitious material is setting-up its weight tends 
to push the depending edges of the form members into 
the invert portion of the pipe. As a consequence, longi 
tudinal ridges are often times formed on the interior Sur 
face of the pipe, said ridges presenting an obstruction to 
laminar fluid flow and introducing considerable amounts 
of turbulence, especially along pipe sections having mul 
tiple grade variations or changes. 

In brief, this invention contemplates a novel type of 
upper form member having lower depending edges that 
are resiliently flexed outwardly by engagement with the 
lower supporting form member but which will spring in 
wardly when the lower form member is advanced. More 
particularly, the upper form member is provided with 
lower depending edges that are bent inwardly at an angle 
less than 90° measured from the tangentially projected 
line of form curvature. It has been found that relatively 
small amounts of inturning, as for example 4.'', may 
produce sufficient flexing and accomplish the desired pur 
pose. Also, by using upper form members having arc 
portions of approximately 240 it has been found that 
the lateral weight forces of the cementitious material 
while in a stage of setting-up will produce greater amounts 
of inward form flexure about the fulcrum points of the 
conventional spreaders, thereby insuring that the lower 
depending edges do not engage the lower invert portion 
of the pipe. 

Therefore, it is a primary purpose of this invention to 
provide apparatus including form members that will pro 
duce cast-in-place pipe having a relatively smooth in 
terior surface. 
Another object is to provide cast-in-place pipe making 

apparatus including upper form members having lower 
depending edges turned inwardly which engage the outer 
surface of a lower form member, said engagement caus 
ing the lower extremities of the upper form members to 
be resiliently bowed until an advancement of said lower 
form allows the lower extremities to move inwardly. 

It is another object of this invention to provide upper 
form members of the kind described wherein the lower 
depending edges thereof are turned inwardly at an angle 
less than 90° measured from the tangentially projected 
line of form curvature. 
A further object is to provide upper form members of 
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the kind described wherein the lower depending edges 
thereof are turned inwardly approximately 4' distance 
normal to the Outer Surface and curvature of a support 
ing inner form. 

It is still another object of this invention to provide 
form members of the kind described wherein the lower 
depending and inturned edges of said form member sec 
tions are approximately 1' in circumferential length 
being turned inwardly approximately 4' distance normal 
to the outer Surface and curvature of said inner form. 
Yet another object is to provide upper form members 

of the kind described wherein said upper form sections 
define an arc portion of an outer substantially circular 
cylinder, said arc portion being approximately 240° and 
wherein each form section is internally fitted with a 
Spreader member that subtends a smaller arc of form 
curvature, Said spreader member providing a fulcrum 
point for inward flexing of the depending edges of the 
form sections. 

Other objects of this invention will become apparent 
in view of the drawings and the foliowing detailed de 
scription. 

In the drawings forming a part of this application and 
in which like parts are identified by like reference nu 
merals throughout the same, 

FIG. 1 is a longitudinal center section of a portion of 
a cast-in-place pipe machine such as contemplated to be 
used in connection with this invention; 

F.G. 2 is a top plan view of the apparatus shown in 
F.G. 1; 

FiG. 3 is a section taken on lines 3-3 of FIG. 1 
showing a structural cooperation contemplated by this 
invention; 

FIG. 4 is a section taken on lines 4-4 of FIG. 1; and 
FIG. 5 is an enlarged detail of a portion of the section 

shown in FIG. 4. 
Referring now to the drawings and FIGS. 1 and 2 in 

particular, there is shown a portion of a cast-in-place pipe 
laying machine is comprising a skid support which 
may be moved longitudinally along the bottom of a 
trench S2 by means of a tow rope (not shown). Skid 15 
Supports a form member 13 comprised of a plurality of 
arcuate Sections 4 releasably secured together by hook 
connections 15. Lower form member 16, having support 
rollers 7, temporarily supports each section 14 as it is 
placed upon the skid, the bottom surface of said form 
member also serving as a screed for forming the invert 
or bottom portion of the cast-in-place pipe. As is also 
customary, a hopper 8 is mounted upon the skid pro 
viding a barrier wall 9 above and around the form 
members. In operation, skid it is advanced along the 
bottom of a trench S2 by a tow rope or other conven 
tional apparatus, and while the skid is being advanced, 
cementitious material is deposited into hopper 18 spilling 
around form members 3 and 6. Also, it will be under 
stood that form sections i4 are continually added to pre 
laid form sections that make up form i3. Thus, the 
process of form member encasement is intended to be 
continuous, the length of form 3 being increased as the 
skid is advanced. Inasmuch as the above detailed struc 
tures are already known in the prior art, having been 
more particularly described in United States Patent No. 
2,731,698, no further explanations of these structures or 
their functions is believed necessary. However, a gen 
eral description of this prior art apparatus is given to 
facilitate and enhance a description of the invention and 
to clarify precise points of novelty. 
The present invention is more especially directed to a 

novel type of upper form member 13 and sections 14, 
best illustrated in FGS. 3-5. It will be noted that form 
sections 4 are initially provided with an arcuate con 
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tour and having lower depending edges 28 that are in 
turned at an angle indicated as 0, said angle being meas 
ured from the tangentially projected line 21 of form 
curvature. As each form section 14 is placed upon lower 
form 16, depending edges 20 come into engagement with 
the sides of said iower form causing the lower extremities 
of the upper form to be flexed outwardly and slightly 
enlarging its contour. The degree of flexing and contour 
enlargement will of course depend upon the angle 0 and 
the length of the form inturn d indicated in Fig. 5. The 
weight of cementitious material deposited through hopper 
1S will tend to force the inner surface of form section 4 
against the lateral sides of form 6 and onto roller 17. 
This will serve to sharpen and localize the form flexure 
to the depending sides and downwardly from the fulcrum 
points of a bracing or spreader member 22 which is in 
stalled as shown in FIG. 4. The condition of outward 
flexing is maintained until the inner form has been ad 
vanced along the trench and edges 20 are no longer re 
strained by engagement therewith. Thus it will be evi 
dent, particularly in view of FIG. 4, that after each form 
section 4 is braced and the inner form is advanced, 
lower edges 20 will move inwardly to define a substan 
tially continuous curvature with the inner surface of in 
vert portion 23 of the pipe as formed by lower form i5. 
Preferably, angle 0 should be less than 90 for in this 
instance, and after lower form member 6 has been ad 
vanced, the inclined surfaces of inturned edges 20 will 
be cammed inwardly against the inclined top edge of 
invert portion 23 by the supported weight of cementitious 
material. As previously explained and indicated above, 
it has been found that relatively small amounts of in 
turning will produce sufficient outward flexing to accorn 
plish the effect desired. For example, one preferred em 
bodiment of this invention may be provided by in turning 
the last one inch of each depanding edge '4' distance 
normal to the curvature of said inner form. In such 
event, the distance d will be 1'. Of course, much larger 
or somewhat smaller inturns may be utilized to produce 
an acceptable flexing action of the form sections. It will 
be evident, however, that inasmuch as the volume change 
attributable to the form flexure (indicated by reference 
numeral 24) must eventually be filled by the cementi 
tious material, exceptionally large inturns may not elimi 
nate the appearance of ridges in the pipe but in fact such 
large degree inturns may themselves produce longitudinal 
ridges. It is also to be understood that the plasticity of 
the cementitious material will be a major factor in setting 
suitable limits to the annount of flexure needed. A 
more fluid type material will have greater ability to fill 
the volume change, but in now conventional practices a 
relatively dry concrete mix is preferred since it is more 
rapid setting and will provide superior strength charac 
teristics. 

It is to be understood that the form of the invention 
herewith shown and described is to be taken as a preferred 
example thereof, and that various changes may be made 
in the shape, size and arrangement of certain parts with 
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out departing from the spirit of the invention or the scope 
of the attached claims, and each of such changes is 
contemplated. 

Having thus described my invention, what I claim and 
esire to secure by Letters Patent is: 
1. In apparatus for producing cast-in-place conduits 

and having a skid support adapted to be moved longitu 
dinally along the bottom of a trench, an inner form com 
prising a lower screed member secured to said skid and 
having an outer surface above the bottom and inwardly 
of the sides of said trench thereby defining a space with 
the bottom of said trench for receiving cementitious ma 
terial and forming the bottom contour of a conduit, said 
inner form also including an upper member comprised 
of a plurality of sections releasably secured together and 
disposed in overlapping slidable relationship with respect 
to the lower screed member, the improvement wherein 
said upper form member sections have lower depending, 
edges turned inwardly adapted for slidable engagement 
with the outer surface of said lower member, said en 
gagement causing the lower extremities of said upper 
form member to be resiliently bowed outwardly, and 
whereby upon forward advancement of said lower form 
and removal from within the lower portion of encasing 
cementiticus material, said lower edges move inwardly 
and the outer surface of said upper form defines a sub 
stantially continuous curvature with the inner surface of 
the lower portion of the conduit formed by said lower 
screed member. 

2. The apparatus of claim 1 wherein said lower de 
pending 'edges are turned inwardly and engage said lower 
member at an angle less than 90° measured from the 
tangentially projected line of form curvature. 

3. The apparatus of claim 1 wherein said lower de 
pending edges are turned inwardly approximately 4 inch 
distance normal to the outer surface and curvature of 
said inner form. 

4. The apparatus of claim 1 wherein the lower de 
ending and inturned edges of said upper form member 

sections are approximately 1-inch in circumferential 
length, being turned inwardly approximately 4 inch dis 
tance normal to the outer surface and curvature of said 
inner form. 

5. The apparatus of claim 1 wherein said upper form 
sections define an arc portion of an outer substantially 
circular cylinder, said arc portion being approximately 
240 and wherein each form section is internally fitted 
with a spreader member that subtends a smaller arc of 
form curvature, said spreader member providing a full 
crum point for inward flexing of the depending edges of 
said form sections. 
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