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UNITED STATES 

1983,757 

PATENT OFFICE 
1983,757 

METHOD FOR, CASTING MASSIVE 
STRUCTURES 

Harry J. Hick, Alliance, Ohio, assignor to The 
Machined steel. Casting Company, Alliance, 
Ohio, a corporation of Ohio . . . 
Application June 7, 1932, Serial No. 615,844 

Claim. 

My invention relates to methods and appa 
IratuS for casting massive structures, Such as 
Septic tanks, and the like; which may be pre 
cast preferably in permanent molds usually 
from plastic material such as concrete. 
The present invention includes certain in 

provements set forth but not clained in my 
prior application for United States Letters Pat 
ent for lifethods and apparatus for casting mas 
sive structures, filed January 15, 1932, Serial No. 
586,721, of which the present application is a 
continuation in part of common Subject matter, 
and the present invention also includes in 
provements in the methods and apparatus of 
Said prior application. 

Generally Speaking, casting methods and ap 
paratus available prior to the methods and ap 
paratus of Said prior application, whether par 
ticularly adapted for casting Structures from 
plastic material Such as concrete, or whether 
adapted for casting structures from molten me 
tallic material, are primarily designed for inter 
mittent and irregular operation, are relatively 
Slow in Operation, and thus involve a relatively 
high cost in machine and man hours per unit 
of manufactured product. 

iwethods and apparatus adapted for use in 
continuous production lines must be capable of 
relatively rapid operation, and always result in 
a lowe' cost in achine and man hours per 
unit of manufactured product, than the cost in 
machine and man hours per unit of the same 
manufactured product when produced by slower 
intennittent and irregular methods. 
On the other hand, the casting of massive 

structures as practiced by the use of the usual 
rethods and apparatus, involves a relatively 
high cost in machine and man hours per unit 
Of manufactured product, Without considering 
reductions in cost attainable by the adoption of 
continuous manufacturing methods, due to the 
fact that casting Single units under ordinary 
conditions is relatively slow, because excessive 
manipulation of the molds or forms is required 
in prepazing the Same for pouring and in re 
moving the cast product or structure from the 
molds. 
5'9m another standpoint, in the casting of 

massive concrete or cement Structures as here 
tofore practiced, particularly when said struc 
tures are relatively high or deep done shells, 
Stich as grave vaults, half-sections of septic 
tanks, or the like, great difficulty has been expe 
'ienced ii) avoiding cracking of the Wa or 
Walls of the done shell during setting of the 

(Cl. 25-155) 
structure after pouring, and heretofore it has 
always been considered absolutely necessary to 
permit the cast dome shell structure to reach 
a final set after pouring before removing any of 
the molds, and despite which, losses due to Wall 
cracking have been relatively high. 

Accordingly, common objects of the invention 
of said prior application and of the present in 
vention include the provision of improved meth 
ods and apparatus for casting massive Struc 
tures, whereby a Substantial reduction is at 
tained in the machine and man hours required 
per unit of manufactured product, and by the 
use of which continuous manufacturing methods 
may be carried out for casting massive 
StructureS., 

Further common objects of the invention of 
said prior application and of the present inven 
tion include the provision of improved methods 
and apparatus for casting massive structures, 
whereby the improved apparatus may be oper 
ated for carrying out the improved methods, 
with rapidity and with a high degree of facility. 

Further common objects of the invention of 
said prior application and of the present inven 
tion include the provision of improved methods 
and apparatus for casting massive structures 
which are particularly adapted for use in Con 
nection with permanent molds, and by the use of 
which the cast structure may be removed from 
the molds in a minimum period of time after 
pouring the structure, and with the requirement 
of a minimum manipulation of the molds in 
preparation for pouring and during removal of 
the cast structure from the molds. 

Further common objects of the invention of 
said prior application and of the present inven 
tion, include the provision of improved methods 
and apparatus for casting massive high or deep 
dome shell structures, whereby loSSes due to Wall 
cracking are reduced to a minimum. 
Additional objects of the present invention in 

clude the provision of improvements in the 
methods and apparatus of said prior application, 
Said improvements being particularly directed 
toward facilitating manipulation of the molds, 
both for assembling the molds for casting, and 
for stripping the molds from the cast product, 
and said improvements being further directed 
towards facilitating stripping of a cast dome 
shell structure from its inner mold, and said 
improvements being further directed towards 
providing an apparatus Whereby a number of 
different done shell structures, such as half 
Sections of Septic tanks, grave vaults, and the 
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2 
like, may be made by the use of similar outer 
molds, and by interchanging inner molds, and 
said improvements being further directed to 
Wards facilitating the interchanging of the inner 
molds. 
The foregoing and other objects are attained 

by the methods, apparatus, improvementS, COn 
binations, and Sub-combinations, Which Con 
prise the present invention, and the nature of 
which is set forth in the following general state 
ment, and preferred embodiments of which are 
set forth in the following description, and which 
are particularly and distinctly pointed out and 
Set forth in the appended claim forming part 
hereof. 

In general terms the method of making cast 
structures hereof includes improvements in the 
method Set forth in my said prior application, 
Serial No. 586,721, and is particularly adapted 
for making relatively high or deep dome shells, 
and includes the use of one or more dome 
Shaped inner molds, and independently sup 
ported preferably separable members forming an 
Outer mold which is movable into and out of po 
Sition. With respect to the inner mold or molds 
SO aS to form a mold cavity or cavities in which 
the Structure is cast With its material in en 
gagement With the outer mold, and after the 
imaterial of the cast strucure has attained an 
initial Set, the outer molds and the cast struc 
ture eingaged thereby are separated from the 
inner mold or molds, and the outer mold is 
disengaged and Separated therefrom for permit 
ting the material of the cast structure to attain 
a final Set, Whereby after removal of the cast 
Structure With its material in the condition of 
initial Set from the molds, adequate shrinkage 
Of the material of the cast structure is attain 
able during the further setting process, whereby 
Substantially any desired mix may be employed 
Without the otherwise usual losses which occur 
When done shells are cast and permitted to 
attain a permanent set before removing the in 
ner molds. 
The casting apparatus of the present inven 

tion includes in general the improvements in 
Casting apparatus Set forth in my said prior 
application, Serial No. 586,721, and more par 
ticularly includes longitudinally spaced jack 
illenbers or frames, means for simultaneously 
In Oving the jack members or frames selectively 
in either one of opposite directions, one or more 
inner molds located between the jack members 
Or frames, preferably Separable members form 
ing an Outer mold, each of the separable mem 
bers being preferably adjustably supported either 
On One of the jack mennbers or frames, or with 
One end On one and one end on the other, the 
Outer mold being thus arranged for being Sup 
ported Solely by the jack members or frames, 
and the Outer mold being preferably arranged 
for engagement With a structure cast in the mold 
CaVity formed When the outer and inner molds 
are in mold cavity forming position, whereby 
noVement of the Outer mold away from the 
inner nold Seives to strip the cast structure 
froIn the inner mold or molds, and the foregoing 
being preferably provided with other improved 
details of construction, as are hereinafter more 
fully Set forth. 

Preferred enbodiments of the improved appa 
ratus hereof, preferably adapted for carrying out 
the in proved methods, are illustrated in the 
accompanying dra Wings forming part hereof, in 
Which 

1,983,757 
Figure 1 is a fragmentary Side elevation of an 

embodiment of the improved apparatus, as ar 
ranged for making half-sections of concrete Sep 
tic tanks, with portions broken a Way and illus 
trated in Section; 

Fig. 2, a fragmentary end elevation thereof, 
With portions broken away and illustrated in 
Section: 

Fig. 3, an enlarged pian Sectional WieW thereof, 
as on line 3-3, Figs. 1 and 2, With portions 
broken away and illustrated in section, and the 
inner and outer molds being aSSociated With 
Suitable cores for making the top half-Section 
of a concrete septic tank, and the inner and 
Outer molds being in their relative positions for 
having the top half-section of a Septic tank 
cast therein; 

Fig. 4, a longitudinal Wertical Sectional VieW 
thereof as Online 4-4, Fig. 3, and With the top 
half-section of a concrete Septic tank cast 
betWeen the molds; 

Fig. 5, a similar view illustrating the arrange 
nent of cores for Inaking the botton half-Sec 
tion of a concrete septic tank, and with the 
botton half-Section of a concrete Septic tank 
cast betWeen the molds; 

Fig. 6, an end elevation and transverse sec 
tional view of the apparatus as on line 6-6, 
Fig. 1, illustrating the relative arrangements of 
the parts just after the half-Section of a con 
Crete Septic tank has been cast; 

Fig. 7, a view similar to Fig. 6, illustrating the 
outer mold With the cast tank half-section Sep 
arated from the inner molds by operation of 
the apparatt.S to elevate the Outer mold and cast 
tank half-Section; 

Fig. 8, a similar view illustrating the outer 
mold bodily separated from the cast tank half 
Section, the cast tank half-section resting on 
the prefered separable lifting and engaging 
ring member, and the ring member being pref 
erably provided With Wheels for rolling on a 
length of track placed beneath the wheels as 
illustrated, whereby the ring member and the 
tank half-section carried thereon may be later 
ally rolled away from the remaining parts of 
the casting apparatus, in carrying out the im 
proved methods; 

10 

S. 5 

40 

Fig. 9, an enlarged fragmentary transverse 
Sectional view of the apparatus, similar to 
Fig. 6; 

Fig. 10, a Similar fragmentary transverse 
Sectional view thereof as on line 10-10, Fig. 1; 

Fig. 11, a detached isometric view illustrating 
One of the preferred separable combined engag 
ing and Socket forming members, preferably for 
the outer mold members of the apparatus; 

Fig. 12, a detached fragmentary oblique view 
illustrating the improved apparatus with an 
inner mold adapted for making grave vaults; 
and 

Fig. 13, a longitudinal vertical Sectional view 
illustrating cast top and botton half-sections of 
an improved Septic tank, made by the improved 
methods and apparatus, and aSSembled together 
as a complete tank. 

Similar numerals refer to similar parts 
throughout the drawings. 
The improved casting apparatus is indicated 

generally by 10 and for most advantageously 
carrying out the improved methods, the lower 
portions of the casting apparatus 10 are pref 
erably located in a pit 11 which extends later 
ally, preferably between opposite spaced ends 
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of track sections 12-1 and 12-2 which are 
laid upon the ground or floor surface 13. 
For facilitating the carrying out of the in 

proved nethods as Will hereinafter be set forth 
in greater detail a portable track section 12-3 
is provided for selectively bridging across the 
top of the pit 11 and connecting the opposite 
ends of the sections 12-1 and 12-2. 
The casting apparatus 10 includes a base 14 

which rests upon the bottom 15 of the pit 11. 
Laterally Spaced corner posts 16a-1 and 16a-2 
are Secured at their lower ends to one end 
17a of the base 14 and extend upwardly there 
firon; and similarly, laterally spaced corner 
posts 16b-1 and 16b-2 are Secured at their 
lower ends to the other end 17th of the base and 
extend upwardly therefron. 
The upper ends of the posts 16a-1 and 

16a-2 are Secured to and Support a gear 
mounting and bearing bracket 18a; and simi 
larly, the upper ends of the posts 16b-1 and 
16t-2 are secured to and support a gear 
mounting and bearing bracket 18b. 
Meinbers forming improved inner and Outer 

molds indicated generally by 29 and 32, re 
spectively, are located above the base 14 and 
etween the posts 16a-1 and 16d-2, and the 

posts 16b-1 and 16b-2, and the height of 
these posts is such that the distance between 
the base i4 and the bracketS 180 and i8b is 
preferably over three times the overall height 
of the mold forming members, for enabling the 
preferred operation of the apparatus for carry 
ing out the improved method, as will be here 
in after set forth in greater detail. 
A jack screw shaft 200 is preferably located 

between the posts 16a-1 and 16a-2, and the 
shaft 20g is journalled at its lower end in the 
end 17a, of the base 14, and the shaft 200 is 
journalled adjacent its upper end in the bracket 
i8C, and the shaft 200 preferably extends above 
the bracket 18a, and a bevel gear 2ia is Secured 
upon the upper end of the shaft 200, above One 
side of the bracket 18d. 

Similarly, a jack screw shaft 20b is prefer 
ably located between the posts 16b-1 and 16b-2 
and the shaft 20th is journalled at its lower end 
in the end 17b of the base 14, and the shaft 200. 
is journalled adjacent its upper end in the 
bracket, 18b, and the shaft 200 preferably ex 
tends above the bracket 18b, and a bevel gear 
21b is secured upon the upper end of the shaft 
20t, above one side of the bracket 18b. 
The bracket 180, includes an angled arm 22d, 

extending iaiterally from one side of the bracket 
and upwardly at one side of the bevel gear 21d; 
and similarly the bracket, 18b includes an angled 
arm. 22b extending laterally from one side of 
the bracket and upwardly at one side of the 
bevel gear 21b. 
The airns 22d, and 22b are preferably air 

ranged as illustrated, so that the arm. 22a is 
located between the set of posts 16a-1 and 
16d-2, and the set of posts 16b-1 and 16b-2, 
and the arm 22b is located on the other or Outer 
side of the Set of postS i6b-1 and 16b-2. 
The arm 220, preferably terminates in a bear 

ing block 23a, which is preferably located above 
the bevel gear 2id.; and similarly the arm 22b 
terminates in a bearing block 23b which is 
preferably located above the bevel gear 21b, and 
the bearing blocks 23a and 23b have journalled 
tiherein a drive shaft 24 which extends longi 
tudinally between and through the bearing 
blocks, as illustrated. 

3 
A bevel pinion 25a is secured on the end of 

the shaft 24 adjacent the bevel gear 21a, and 
the pinion 25a is meshed with the gear 2ict. 
A bevel pinion 25b is secured on the shaft, 24. 

between the bearing blocks 23a and 23b, and the 
pinion 256 is meshed with the gear 2. 
A chain drive wheel 26 is Secured upon the 

end of the shaft 24 on the outer side of the bear 
ing block 23b, and an endleSS pull chain 2 lilay 
be meshed with a suitably Socketed peripheral 
groove 28 which as illustrated is provided for 
the chain drive. Wheel 26. 
The chain 27 is preferably of Sufficient length 

so that when applied to the wheel 26, the chain 
27 will hang down substantially to the grolind 
level 13, in order that the chain may be easily 
grasped by the operator of the apparatus; Where 
by a pull on the chain will cause rotation of the 
wheel 26 and of the shafts 20a and 20b, by rea 
son of the above described gearing and drive 
shaft connection between the shafts 20&. and 
20th and the Wheel 26. 
Obviously the direction of rotation of the 

shafts 20a and 20th depends upon which side 
portion of the chain 27 is grasped and pulled 
by the operator. 
Normal rotation of the drive shaft 24 is pref 

erably effected by means of a motor 60 which is 
mounted on a base channel 61 exteiding between 
and being supported on the bracketS 18a, and : 
18b. 
The motor 60 is operatively connected With 

the shaft 24 as by means of a pinion 62 Secured 
on one end of the motor shaft 63, aid meshed 
with a gear 64 which is secured on the drive 
shaft. 24. 
The motor 60 is a reversing motor, and is Sulp 

plied with power from any usual power line, not 
shown, and is controlled by any usual reversing 
switches and suitable auxiliary conti'olling appa 
ratus, not shown. 
The bevel pinions 250, and 25b are the Same 

size and have the same number of teeth, and 
the bevel gears 2ia and 21b are the Saine size 
and have the same number of teeth, and a,c- 
cordingly the jack screw shafts 200 and 20b 
rotate at the same Speed. 
The threads of the jack screw shaftS 200, and 

20b have the same pitch, and the shaft 200. is 
screw connected with a jack frame 70. Which is 
slidably mounted on and thus guided by the 
posts 16a-1 and 16d-2. 

Similarly, the jack screw shaft 235 is Screw 
connected with a jack frame 70b which is slid 
ably mounted on and this guided by the post3 
16b-1 and 16b-2. 
Accordingly the jack frames 70a and Cth will 

be raised or lowered simultaneously, and at the 
same Speed, depending upon the direction of ro 
tation of the jack Screw shafts 200 and 20. . 
other Words the improved apparatu.S. 10 includes 
the longitudinally spaced jack frames '70ci and 
70b, and means for sinultaneously raising and 
lowering the jack frames preferably at the same 
Speed. 
As illustrated, the jack frame 70a preferably 

includes a laterally and transversely extending 
Web merinber 710, and transversely spaced later 
ally extending Upper and lower ribs 48g, which 
protrude OutWardly from the Outer face of the 
Web member 71d; and the ribs 4.8a, have formed 
therein guide bearing apertures 72a-1 and 
72a-2 which slidably fit respectively on the 
posts 16a-1 and 16a-2; and the upper rib 48g 
of the jack frame 70a has formed therein an 
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4. 
aperture 72d-3 through Which the Screw Shaft 
200 slidably extends; and the lower rib 48a of 
the jack frame 70a has secured therein a nut 49a, 
and the Shaft 20d extends through and ScreWS 
in the nut 49c. 

Similarly as illustrated, the jack frame 70b 
preferably includes a laterally and transversely 
extending Web member 71b, and transversely 
Spaced laterally extending upper and lower ribs 
48to which protrude outwardly from the outer 
face of the Web member 71b; and the ribs 486 
have formed therein guide bearing apertures 
72b-1 and 72 b-2 which slidably fit respectively 
On the postS 16b-i and 16t-2; and the upper 
rib 43b of the jack frame 70t has formed therein 
an aperture 72b-3 through which the screw 
shaft 20b slidably extends; and the lower rib 
48to of the jack frame 70b has secured therein 
a nut 49b, and the shaft 20th extends through 
and ScreWS in the nut 49b. 
AS is hereinafter set forth in greater detail, 

the jack frames 70a and 70b provide the sole 
Supporting Or Suspending means for the outer 
rinoid 32, whereby the outer mold 32 may be 
!raised, lowered, or maintained at any desired 
elevation, during operation of the apparatus. 

Also, as is hereinafter set forth in greater de 
tail, the inner molds 29 are normally releasably 
Secured upon the base i4, but when it is desired 
to change the inner molds, in order to change 
the product to be cast, the inner molds are re 
leased from the base 14, and the inner and 
Outer Inoids are arranged so that the inner molds 
29 may be selectively supported on the outer 
mold 32, whereby When the inner molds are Sup 
ported by the outer mold 32, raising and lower 
ing of the outer mold 32 serves to raise and 
lower the inner molds 29. 
The improved molds 29 and 32 as illustrated, 

are arranged for making half-sections of Septic 
tanks. The inner molds 29 include a plurality 
of dome-shaped molds 29-1, 29-2, 29-3, and 
29-4. 
The inner mold 29- includes longitudinally 

Sgaced laterally extending end walls 29-la and 
28-ib, the Side corners of which are connected 
by and merge with the end corners of longit 
dinally extending laterally spaced side Walls 
29-ic and 29-1d, and the upper corners of the 
Side and end Walls are connected by and merge 
With the outer corners of a top wall 29-le. 

FiOin the lower corners of the end and side 
Walls, there extends inwardly a peripheral flange 
29-1j, by which the dome-shaped inner shell 
Yleinber' 29-i is Separably secured to the base 
14 &S by means of bolts 30 and nuts 31, the 
Shanks of the bolts extending through suitable 
registering apertures in the flange 29-1f and the 
base 14, and the nuts 31 being screwed on the 
threaded ends of the bolts and serving to clamp 
the flange 29-1f and the base 14 between the 
(lats aid the heads of the bolts in a usual man 
le. 

Each of the inner molds 29-2, 29-3, and 
29-4 is generally similar to the inner moid 
29-1 in its construction and in its mode of being 
Separably Secured to the base 14. 
The molds 29-1 and 29-4 comprise end 

molds, and the molds 29-2 and 29-3 comprise 
inters mediate molds, which are longitudinally 
Spaced from each other and from the end maids 
for purposes hereinafter to be set forth in greater 
detail. 

Similar SetS of side Walls of all the inner molds 
aire alined With each other as illustrated. 

1983,757 
The outer mold indicated generally by 32 is 

preferably formed of separable members, and is 
adapted for being moved into and out of posi 
tion With respect to the inner molds 29-1, 29-2, 
29-3, and 29-4, So that When the molds are in 
mold cavity forming position, a mold cavity 
indicated generally by C is formed between the 
Outer and inner molds. 
As illustrated, the outer noid 32 includes a 

laterally extending end Wall member 32d, whose 
inner face is longitudinally Spaced from the 
Outer face of the Outer end Wall of the inner 
mold 29-1 when the molds are in mold cavity 
forming position. 

Similarly, the Outer mold 32 also includes a 
laterally extending end wall member 32b whose 
inner face is longitudinally spaced from the 
inner face of the outer end wall of the inner 
inoid 29-4 when the molds are in mold cavity 
fo?"ining position. 
The Outer mold 32 furthermore includes a 

longitudinally extending side wall member 32c 
Whose inner face is laterally spaced from the 
aiined outer iaces of one set of side walls of 
the iniher molds 29-1, 29-2, 29-3, and 29-4, 
When the molds are in mold cavity forming 
position. 

Similarly, the Outer mold 32 includes a longi 
tildinally extending side wall member 32d whose 
inner face is laterally spaced from the aiined : 
Outer faces of the other set of Side Walls of the 
ii. Iner molds when the molds are in mold cavity 
forming position. 

For perinitting movement of each of the 
lheinbers of the outer mold 32 away from the 
Otter Sui's ace of the product cast in the mold 
cavity C, after the product has set, and thereby 
ifacilitating stripping of the outer mold from the 
cast product, the outer mold end wall member 
32d. is adjustably mounted on the jack frame 4 
'70d, and the OUter nold end wall member 32b 
is adjustably mounted on the jack frame 70b, 
and the outer Iraold side Wall member 32c ex 
tends between and is adjustably mounted on one 
Set of similar sides of the jack frames 70a and 
76b, and the Outer mold side wall member 32d 
extends between and is adjustably mounted on 
the other Set of similar sides of the jack frames 
70d, and 70t. 

For the purpose of adjustably mounting, as 
aforeSaid, the Outer mold end wall member 32d, 
on the jack frame 70d, as illustrated, the jack 
fi'ane 70a includes laterally spaced side mem 
3ei'S 730-1 and 73d-2 extending longitudinally 
from the web member 71a towards the jack 
frame 70b, and the side members 73d-1 and 
730-2 each has formed therein a plurality of 
transversely Spaced longitudinally extending 
slotS 4. The Outer mold end Wall member 32d, 
has formed at One side a flange 32a-1 and at 
the other Side a flange 32a-2, and the flanges 
32d-1 and 32a-2 extend towards the web 
meinber 1d. between the side members 73d-1. 
and 73a-2, and the outer faces of the flanges 
320-1 and 32a-2 slidably abut respectively 
against the inner faces of the side members 
73d-1 and 73d-2, and the flanges 32a-1 and 
32a-2 have apertures 75 formed therein which 
register With the slots 74 of the side members 
730-1 and 73d-2. 

BoltS 78 and nuts 77 are provided, as illus 
trated, for connecting the fianges 32a-1 and 
32C-2 Cf the end Wall member 32a, respectively, 
With the Side members 730-1 and 73G-2 of the 
jack frame 70d, and the shank of one of the 
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bolts. 76 extends through each registering flange 
aperture 75 and side member slot 74, and prefer 
ably the heads of the bolts 76 a but against the 
inner faces of the end Wall member flanges, and 
the threaded ends of the bolts extend beyond the 
outer faces of the slotted side inerinbers, and one 
of the nuts 7'i is screwed on each threaded outer 
end of each bolt 76, thereby permitting clamp 
ing of the end wall member 32d. in the normal 
position for casting as best illustrated in Fig. 3, 
With the shanks of the bolts 76 located in the 
ends of the slots 74 farthest removed from the 
Web member 7d. 
When it is desired to displace the outer mold 

end wall member 32d away from the inner molds 
29 and towards the Web member 71a, it is only 
necessary to loosen the nuts 77, and to pry the 
end wall member 32a in the desired direction. 

For the purpose of facilitating the desired dis 
placement of the end wall member 32d by pry 
ing with a crow bar or the like, the side mem 
bers 730-1 and 73d-2 of the jack frame 70d. 
are provided with apertures 78 each of which is 
horizontally alined with, but longitudinally off 
set from an aperture 79 formed in the adjacent 
flange 32a-1 or 32a-2 of the side wall member 
32d. 

Accordingly, when the end wall member 32d, 
is in the normal position for casting illustrated 
in Fig. 3, and after the nuts 77 have been loos 
ened, the end of a crow bar may be inserted into 
each set of offset apertures 78 and 79, whereby 
the end wall member 32a may be pried away 
from the inner molds 29. 
As illustrated, the end Wall member 32b is ad 

justably mounted in the jack frame 70b in a 
manner similar to the preferred adjustable 
mounting just described of the end Wall member 
32a on the jack frame 70a, the jack frame 70b 
being provided with side members 73b-1 and 
73b-2, and the side members. 73b-1 and 73b-2 
being provided with slots 74, and the end wall 
member 32b being provided With flanges 32b-1 
and 32b-2, and the flanges 32b-1 and 32b-2 
being provided with apertures 75 registering 
With the slots 74 of the side members 73b-1 and 
and 73 b-2, and bolts 76 and nuts 77 adjustably 
connecting the flanges 32b-1 and 32b-2 of the 
end wall member 32b, respectively, with the side 
members 73b-1 and 73b-2 of the jack frame 
70b. 
The side members 73b-1 and 73b-2 are like 

wise provided with prying apertures 78 coop 
erating with prying apertures 79 provided in 
the flanges 32b-1 and 32b-2. 

For the purpose of adjustably mounting, as 
aforesaid, the outer mold side wall member 32d 
On one Set of Similar sides of the jack frames 
70a and 70b, as illustrated, the side member 
73d-1 of the jack frame 70a is provided with 
a transversely and laterally extending flange 
79d-1. Which protrudes outwardly from the Side 
member 73a-1, and which has formed therein a 
plurality of apertures 80. The adjacent end of 
the outer mold side wall member 32d. is pro 
vided With a transversely and laterally extend 
ing end flange 81d-1, which protrudes out 
Wardly from the side Wall member 32d, and 
which abuts against the flange 79a-1 of the 
side member 73d-1. 
The side member 73b-1 of the jack frame 70b 

alined. With the Side member 73a-l of the jack 
frame 70a is similarly provided With a flange 
79b-i having apertures 80 formed therein, and 
the end of the outer mold side Wall member 32d 
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adjacent the flange 79b-1 is similarly provided 
With an end flange 81b-1 abutting against the 
flange 79b-1, and the flange 81b-1 is similarly 
provided with a plurality of laterally extending 
slots 82 which register with the apertures 80 
in the flange 79b-1. 

Bolts 83 and nuts 84 are provided, as illus 
trated, for connecting the end flanges 81a-1: 
and 81b -1, respectively, with the fianges 79a-1. 
and 79-1, in a nanner similar to the connec 
tions heretofore described by which the bolts 
76 and nuts 77 adjustably connect the end wall 
In ember flanges with the jack frame side mem 
berS. 
When it is desired to displace the outer mold 

Side Wall member 32d away from the inner molds 
29, it is only necessary to loosen the nuts 84, 
and to pry the side Wall member 32d. in the 
desired direction. 
For the purpose of facilitating the desired 

displacement of the side wall member 32d by 
prying With a crow bar or the like, the side 
Wall member flanges 79a-1 and 79b-1 are 
provided With notches 85, and a tongue flange 
86a-1 is provided on the flange 81a-1 and 
Overlaps the notches 85 of the flange 79a-1, and 
the flange 81b-1 is provided with a tongue 
flange 86b-1 overlapping the notches 85 of the 

Accordingly, when the side wall member 32d, 
is in the normal position for casting illustrated 
in Fig. 3, and after the nuts 84 have been 
loosened, the end of a crow bar may be inserted 
in each notch 85, and pried against the over 
lapping flange 86a-1 or 86b-1, whereby the 
Outer mold Side Wall member 32d Will be dis. 
placed away from the inner molds 29. 
As illustrated, the outer mold side wall mem 

ber 32C is adjustably mounted on the other set 
of Similar side members 73a-2 and 73b-2 of 
the jack frames 70a and 70b, in a manner simi 
lar to the preferred adjustable mounting just de 
Scribed of the side wall member 32d on the side 
members 73d-1 and 73b-1, the jack frame 70d. 
being provided with a flange 79a-2 protruding 
OutWardly from the side members '73a-2, and 
the jack frame 70b being provided with a fiange 
79b– 2 protruding outwardly from the side mem 
ber 73b-2, and a plurality of apertures 80 ba 
ing provided in each of the flanges 79a-2 and 
79b-2, and the side wall member 32c being pro 
vided With end flanges 81a-2 and 81b-2, and 
the end flanges 81a-2 and 81b-2 being pro 
vided With a plurality of laterally extending slots 
82 Which register with the apertures 80 in the 
flanges 790-2 and 79b-2, and bolts 83 and nuts 
84 adjustably connecting the flanges 81a-2 and 
5. respectively, With the flanges 79a-2 and 
79b-2. 
The flanges 79a-2 and 79b-2 are likewise 

provided With notches 85, and the flanges 81a-2 
and 81b-2 are likewise provided respectively 
With Overlapping tongue flanges 86a-2 and 
86b-2. 
The Outer mold members furthermore include 

an engaging and lifting ring ledge member in 
dicated generally by 36 which includes longi 
tudinally Spaced laterally extending end sections 
36a and 36b connected at their extremities with 
the extremities of laterally spaced longitudinally 
extending side Sections 36c and 36d. 
The ring ledge member 36 may be channel 

shaped as illustrated, and is preferably remov. 
ably Secured to the outer mold so that the upper 
preferably flat ledge face. 37 of the ring edge 
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6 
member 36 abuts against the lower ends of the 
members of the outer mold 32 and extends 
therefrom towards the inner molds 29-1, 29-2, 
29-3, and 29-4, preferably So that the inner 
sides of the ledge member sections 36d, 36b, 36c, 
and 36d may slidably abut against and be cen 
tered by the opposite outer faces of the inner 
Inenber Walls 29-1, 29-2, 29-3, and 29-4. 
TranSVersely Spaced longitudinally extending 

ribS 38, and longitudinally Spaced transversely 
extending ribS 39 preferably protrude from the 
Outer face of each of the Outer mold side men 
berS 32c and 32d, and the ring ledge member 36 
has formed therein a plurality of apertures 40 
each of Which may be registered. With One of a 
plurality of apertures 41 formed in the opposite 
lowermost ribs 38 of the side members, whereby 
the ring ledge member may be separably Secured 
in abutment against the lower ends of the mem 
be's of the Outer mold 32, as by means of bolts 
42 and nuts 43, the Shank of each bolt extending 
through One of the Sets of registering apertures 
40 and 41, and the head of each bolt as illus 
trated abutting against the underside of the 
Web of the channel-shaped ring ledge member, 
and One of the nutS 43 being Screwed on the 
threaded end of each bolt against the opposed 
rib 38. 

Oppositely flanged wheels 44c are longitudi 
nally Spaced With reference to the ring ledge 
member Section 36c, and each wheel 44c is jour 
nailed in a bracket 45c which is secured to the 
Outer Side of the ring ledge member section 36c. 

Similarly, oppositely flanged wheels 44d are 
longitudinally Spaced With reference to the ring 
ledge member section 36d, and each wheel 44d 
is journalled in a bracket 45d which is secured 
to the Outer Side of the ring ledge member sec 
tion 36d. 
The Spacing of the wheels is of the proper 

gauge So that the Wheels and ring member 36 
Constitute a car Which may roll on the track 
Sections 12-1, 12-2, and 12-3, for purposes 
hereinafter to be set forth in greater detail. 
A relatively narrow lower longitudinally ex 

tending portion 46c of the side Wall member 32c 
is laterally and OutWardly offset with respect to 
the remaining upper longitudinally extending 
portion 47c. 

Similarly, a relatively narrow lower longitu 
dinally extending portion 46d of the side Wall 
member 32d. is laterally and outwardly offset 
With respect to the remaining upper longitu 
dinally extending portion 47d. 

ACCOrdingly, the Spacing of the inner faces of 
the lower portions 46c and 46d from the oppo 
Site portions respectively of the outer faces of 
the Side Walls of the inner molds is greater than 
the Spacing of the inner faces of the upper por 
tions 47c and 47d respectively from the outer 
faces of the Side Walls of the inner molds. 

Ongitudinally Spaced combined socket form 
ing and engaging members 50 may be separably 
Secured upon the inner face of the lower portion 
46c of the Side Wall member 32c and likewise 
Upon the inner face of the lower portion 46d. 
of the Side Wall member 32d, as by means of 
cap ScreWS 51, the Shanks of which extend 
through apertures provided in the side members 
32C and 32d and the threaded ends of which 
screw into thireaded apertures 52 provided in the 
Socket forming and engaging memberS 50. 

For facilitating Stripping of the cast product 
from the inner noids, the top Wall of each inner 
moid is preferably provided With a plurality of 

1,983,757 
air valve openings 90, in the upper end of each 
of which a valve disk 91 is seated, and means 
Such as a Spring yoke 92 is Secured to the lower 
face of each Wave disk 91 for limiting the dis 
placement of each valve disk from its seat. 
As illustrated, the end inner mold 29-1 has a 

notch pocket 29-1d. formed in its Outer end 
Wall 29-1d, and the notch pocket 29-1d" is 
adapted for having located therein either a 
tank inlet or outlet core assembly 93, or a filler 
COre 94 depending upon. Whether the upper or 
loWer half-Section of a septic tank is to be cast. 
The oute end Wall 29-4d. Of the end inner 

Inold 29-4 is Similarly provided With a notch 
pocket 29-40', which is likewise adapted for 
having located therein either a core assembly 
93 or a filler core 94. 

Filler cores 95-1 and 95-2 are also preferably 
provided for being releasably located between 
opposite end faces of the inner molds, in order 
to form partition walls of the desired heights 
in the cast Septic tank half-sections. 

Bridge members 96 are also preferably pro 
Vided for being releasably located between the 
loWer opposite end faces of the inner molds, 
With the ends of the bridge members 96 Sup 
pOrted on the Side Sections of the ring member 
36, and the upper faces of the bridge members 
96 are preferably ridged for forming W grooves 
in the outer end faces of the partition walls of 
the tank. half-Sections cast between the molds. 

For Similar purposes, ridge cores 97 are laid 
upon the upper faces of the ring member 36 
between the Outer mold 32 and the inner molds 
29. 
In Order to permit easy changing of the inner 

molds, each inner mold is preferably provided 
in each of its side walls with a plurality of aper 
tures 98, each of Which registers with a set of 
registering apertures 99 preferably provided in 
the legs of the channel-shaped ring ledge mem 
ber 36, Whereby When the bolts and nuts 30 and 
31 are removed, bott Shanks may be inserted 
through each set of registering apertures 98 and 
99, and the inner nods may be elevated from 
the base 14 for facilitating removal of the same 
therefrom, and Substituting other inner molds 
for making other productS. 

For facilitating renova. Of the botS 30 and 
nuts 31, a Sub-pit 100 is formed beneath poi 
tions of the base 14, and a laterally extending 
paSSage 101 permits entrance to the Sub-pit 100 
from the bottom 15 of the pit 11. 

In Fig. 9 is illustrated a novel cast concrete 
Septic tank indicated generally by 110 and made 
by the use of the improved methods and appara 
tuS, and Which includes a top half-section 111, 
and a, botton half-section 111'. The top half 
Section 111 includes a relatively high dome shell 
having laterally extending longitudinally spaced 
end Walls 1110 and 111b, the sides of which are 
Connected by and Inerge With the ends of lon. 
gitudinally extending laterally spaced side Walls 
111C and 111d, and the upper ends of the side 
and end Walls are Connected by and merge with 
the Outer portions of a top wall 111e. All the 
Walls are preferably formed of reinforced con 
Crete, and the end wall 111a and adjacent por 
tions of the top Wall 111e also preferably include 
an inlet or outlet duct 111j, and similarly the 
end Wall 111b and adjacent portions of the top 
Wall 111e preferably include another inlet or 
Outlet duct 111f. 

Longitudinally Spaced partition walls 111g, 
111.h, and 111k extend laterally between the 
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side walls 111c and 111d, and the lower faces 
of the half-section end walls, side walls and 
partition Walls, are all in the same plane, and 
preferably each have formed therein a W groove 
113. Longitudinally Spaced hand or hook sock 
etS 114 are preferably formed in the outer face 
of each of the side Walls 111c and 111d. 
The upper faces of the partition walls 111g 

and illic terminate in the same plane spaced 
below the inner face of the top wall 111e, and 
the upper face of the partition wall 111th is 
Spaced below the plane of the upper faces of 
the partition Walls 111g and 111 lic. 
The botton half-section 11 of the tank is 

generally similar to the top half-section 11, 
and in use is inverted so that the grooved faces 
of the end, Side and partition walls are upper 
most, and register with the grooved faces of 
the top half-section 111, with grout or similar 
material indicated by 115 sealing the joint be 
tWeen the grooved faces. 
The center partition 111'.h. of the bottom 

half-section extends from the grooved faces to 
the upper face of the wall 111'e of the bottom 
half-section, and the bottom half-section does 
not include any inlet or outlet ducts. 
In using the improved apparatus 10, to carry 

Out the improved methods, the inner mold or 
molds are arranged for the particular product 
to be cast, as for example in Figs. 3 and 4 
the inner molds 29 are arranged with suitable 
CO'eS for casting the top half-section 111 of 
the novel concrete Septic tank 110, and in Fig. 
5 the inner molds. 29 are arranged with suitable 
cores for casting the bottom half-section 111’, 
and in each case the outer mold 32 and the 
lifting and engaging ring member 36 supported 
from the bottom thereof, as aforesaid, have been 
lowered about the inner molds. 
The Socket forming members 50 in each case 

are preferably provided on the outer molds, as 
aforesaid, and after the molds have been posi 
tioned as illustrated in Fig. 4 or 5, reinforcing 
R is applied about the inner molds and be 
tWeen the inner and outer molds, and concrete 
is poured between the molds, and applied over 
the top Walls of the inner molds, and the de 
Sired dome shell structure is cast, as for ex 
ample the tank top half-section 111 in Fig. 4, 
Or the tank bottom half-section 111 in Fig. 5. 
The pit 11 and the sub-pit 100 is each pref 

erably of ample Size to permit the operator or 
operators of the apparatus to Walk around the 
Same during operation of the apparatus. 
The material of the dome shell structure thus 

cast in each case has its lower ends in engage 
ment with the upper ledge face 37 of the ring 
member 36 and also the Socket forming men 
bers 50 are in engagement With the Side Wallis 
of the cast structure. 

After the initial Set has been attained in the 
cast Structure, the drive shaft 24 is rotated in 
the proper direction either by the motor 60 or 
the chain. 27, So as to rotate the shafts 200, and 
20b in the direction to separate the outer mold 
32 and the cast structure engaged thereby from 
the inner molds 29, by elevating the outer moid 
32 and the cast structure engaged thereby from 
the casting position, illustrated in Figs. 1, 2, 3, 
4, 5, and 6, to the intermediate position, illus 
trated in Fig. 7. 
The initial set may be attained for example 

in substantially 6 hours, after the expiration 
of which as aforesaid the parts of the appa 

7 
ratus are separated to the positions illustrated 
in Fig. 7. 

Stripping of the cast structure from the in 
ner molds is facilitated by the air valve Open 
ings 90 each provided as aforesaid With a valve 
disk 91, the operation of which to admit air 
beneath the inner faces of the top of the cast 
structure prevents formation of a vacuum be 
tween the cast Structure and the inner ?nolds. 
After the parts have been positioned as illus 

trated in Fig. 7, the nuts 43 are unscrewed from 
the bolts 42, and the bolts 42 are removed from 
the registering apertures 40 and 41, whereby 
the lifting ring member 36 is disengaged from 
the side and end Wall members of the Outer 
mold 32. 
The cap screws 51 are also unscrewed and 

renoved, whereby the socket forming members 
50 are disengaged from the side members 32c 
and 32d of the outer mold 32. 

Also, the side members and end members 
of the Outer mold 32 are preferably displaced 
away from the inner molds and the cast struc 
ture, as heretofore described. 

Also, the track Section 12-3 is bridged across 
the top of the pit 11 so that the wheels 44c 
aid 4.4d of the ring member 36 rest upon the 
rails of the track Section 12-3. 
The drive shaft 24 is then rotated so as to 

further elevate the displaced side end members 
of the outer mold 32 to the position illustrated 
in Fig. 8, wherein the side and end members 
are separated from the ring member 36, and 
the ring member 36 with its green cast struc 
ture in Supporting engagement thereon may be 
rolled. On the track laterally a Way from the 
apparatus, so that the cast structure may at 
tain a final set away from the apparatus. 
Another ring member 36 is then connected to 

the outer mold side and end members, together 
With another set of handle members 50, and 
another structure may be immediately poured 
after the apparatus parts have been moved to 
their casting position, as illustrated in Figs. 1 to 
6 inclusive. 

Each structure thus cast and removed from 
the apparatus With its material in the condition 
of initial set is each rolled on its own ring 
member 36 to any desired location for seasoning 
and final hardening. 
The inner molds may be changed to make 

different structures as heretofore described, and 
in Fig. 12 is illustrated the improved apparatus 
as set up for making grave vaults, with one 
cast grave vault shown at One side of the 
apparatuS. 
The apparatus as set up in Fig. 12 is similar 

to the apparatus as set up in my Said prior 
application, Serial No. 586,721, with the excep 
tion that the apparatus of Fig. 12 is provided 
with the improvements hereof. 

I claim: 
ihe method of making massive hollow cast 

structures of plastic material by the use of 
inner and outer mold members, which includes 
casting the structure of plastic material between 
the inner and outer mold members, elevating 
the cast structure together with the outer mold 
members to be entirely above the inner moid 
member after the plastic material has attained 
an initial set, and then elevating the Outer 
mold members as a unit to be entirely above the 
cast structure. 

HARRY J. HICK. 
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