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. - 5 Claims.
1

My invention deals with concrete p1pe-form—
ing machines, and more specifically to machines
of this type incorporating an outer forming
member, and an internal cyhndncal core in
spaced relation to-the outer form, said spacing
constituting the cement1t1ous mix-receiving mold

of the machine.

In the past, machines-of thls character -have
generally comprised a stationary cylindrical core
and an outer rotatable form member in ‘spaced
‘concentric relation to one another,  the-spacing
between said members constltutmg an annular
chamber into which a cementitious mix is intro-
duced for the plpe-moldmg process. In the
molding process, the outer mold and mix are ro-
tated about the stationary core. It will be mani-
fest that in such an operation, a great amount
of abrasive actmn takes place between the outer
surface of the core and the body of mix, and
that considerable power is wasted in overcoming
the friction necessarily accompanying such ab-
rasive action. It will also be noted in machines
of this type; that the relative- motion between

10

20

the mix and the core contmuously disturbs small -

particles of the soft concrete in engagement with
the outer surface of the core, causing the inner
surface of the "pipe ‘to_be’ rough and uneven.
Such unevenness -is “highly undesirable in the
hardened finished product, from ‘a sanitary en-
gineering standpoint, as it ‘tends to disturb the
subsequent flow of 11qu1d through the pipe and
enhances the- accumulatron of moss and other
foreign mater, occurring in the liquid, upon the
inner walls of the pipe.

Tt will also be well to note that the length of
the individual pipe section formed by such ma-
chines, is necessarily limited because of the great
amount of power utilized to overcome this ab-
rasive action-and at the same time maintain rota-
tion of the outer form or body of mix. It will
be understood that the outer surface or lining
of the core receives a high degree of frictional
wear, and that the costs of replacing same neces-
sarily increases the- cost in the manufacture of
concrete pipes.

It is therefore an object of my invention to
provide & pipe-forming machine in which there
is no relative rotational motion between the core
and the concrete mix during the- formmg of the
pipe sections.

It is another object of my 1nvent10n to provide
a concrete pipe-forming machine which produces
a section of pipe having a high degree of smooth-
ness upon its interior surface. -

It is a further obJect of my invention to pro-
vide a pipe- formmg machine in which the length
of the pipe sections produced therein may be
greatly increased by the utilization-of the power,

normally lost in overcoming abrasive action, -to
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2
1mpart rotatmnal movement ‘to the ' molding
members of the machine.

For a further and more detailed explanation
of my invention, reference is made to the follow-
ing description and the accompanymg drawmgs,
wherein:-

Fig. -1 is ‘a front elevational- V1ew, partly in
vertical section, of a concrete pipe-forming ma-
chine constructeq " 1n accordance with the pres-
ent invention; -

Fig. 2 is an enlarged -vertical sectional view
disclosing the refngerator core and outer form
construction and the rotary table on which these
parts are mounted;- ‘

Fig. 3 is a horlzontal sectional view taken
through the core and outer form member of the
present pipe-forming machine;

Fig. 4 is a detail fragmentary vertical sec-
tional view on a somewhat larger scale of the
refrigerator core, the outer form and the sup-
porting table;

Fig. 5 is a detail vertical sectlonal view of the
tamping rod holder; }

PFig. 6 is a detail perspectlve view of the sec-
tional outer form.

Fig. 7 is an enlarged medial vertical sectional
view taken through the rotatable switch casing
embodied in the present invention;

Fig.8is a Thorizontal sectional v1ew taken along
the line 8—8 of Fig. 7.

Referring more partlcularly to the drawings,
and to the specificembodiment of my invention
therein set forth, the numeral (' designates the
frame structure-of my improved pipe-forming
machine, and the-numeral 2 designates the base
or foundation from which the frame structure
arises. Arranged on the base or foundation, is a
stationary bearing member 3, which carries a
revoluble table 4 having a ring gear 5. Meshing
with the teeth of the ring gear are those of a
pinion 6, the latter being fixed on one end of a
motor-actuated drive 'shaft 1. Adapted to be
vertically positioned on- the upper surface of
the table 4 is a sectional outer form 8, the latter
being composed of a pair of hingedly united semi=
crcular sections having latches' 9 which hold
the sections in cylinder-forming order. Remov-
able positioning lugs {0 are carried by the table
for the purpose of centering the form thereon
and maintaining said form in ‘concentric-rela=
t10nsh1p with the axis of the table. The lugs 10
may be removed when the form is- opened to
permit of the removal from -the ‘table of a fin-
ished concrete pipe IH1. :

Adapted to be pos1t10ned on the table within
the confines of the outer form and in spaced
concentric relat10nsh1p therew1th is a core
structure which is 1ndlcated generally in the
drawings by the letter C The core structure
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provides a cylindrical casing consisting of a
bottom wall 12, relatively spaced, vertically dis-
posed and concentrically arranged inner, inter-
mediate and outer walls 13, 14 and 15, respec-
tively, and & top wall {6. Preferably, the space
between the inher and intermediate walls {8 and
14 is filled with a suitable form of insulation, as

indicated at 17, and arranged in the space forméd

between the intermediate and outer walls is a
coil 18 for the circulation of a refrigerant. The
inner wall I3 is provided with a platform 198 -oh
which is positioned the electrically actuated com-
presser unit 20 by which a Tefrigerant is sub-
plied to the coil 18.

The bottom wall 12 ‘of the core structure is
formed with a centra,lly located socket 2i for
the reception of a centermg stud 22 which arises
axially from the table 4. 'The top wall {6 has
connected therewith a bearmg sleeve 23, the
upper and lower ends of which engage with anti-
friction th¥ust bearings 24, the latter being con-
fined between the ends of the sleeve 23 and a pair
of spaced collars 25 which are ‘fixed on the lower
end of a tubular shaft 26 Whlch extends axially
and upwardly from the core structure. Current
conductors 27 fer the motor 28 of the CoInpProssor
unit may pass advantageously through the shaft
26, the condu.ctors passing through a switch cas-
ing 29 which is suspended from the lowermost
of the collars 25, the arrangement permitting
‘the rotation of the core structure with the table,
but without disturbing the transmission of cur-
rent to the motor 28. v

Referring to Figs. 7 and 8 of the drawings,
the switch casing 29 comprises a pair of detach-
ably and rotatably connected upper and lower
sections, 29¢ and 29b respectively, with the up-
per section 29a being formed with a centrally
disposed opening for the passage of the ends of
the current conductors 2T carried within the
shaft 26.  Rigidly carried by the upper section
29¢, and dependmg therefrom is a circular dish-
shaped insulating block 29¢ Which is provided
upon its outer surface ‘with a Pair of spaced
ietallic terminal bands 29d and 29e; to which
are separately connected, as at 29f, the ends of
the two current conductors 21. The lower cas-
ing section 29b is formed with a centrally dis-
posed beatring -opening 29¢ through which is in-
troduced a bearmg stud 297 which is formed w1th
an enlarged and flat outer head 29; and an in-
ner screw-threaded bolt portion rigidly carried
within a coeperatively threaded socket formed in
the bottom central portion of the insulating
block 29¢. In this manner, the lower section is
joined with the upper section of the casing 29,
but is free to rotate thereon Carried within
the lower section 29» and electrically insulated
therefrom are a pair of metallic brush termmals
287 and 29% whlch are maintained under spring
tensmn in Wlplng or sliding engagement with
the separate terminal bands carried by the in-
sulating block 29c. Electrlcally connected with
each of the brush terminals are the ends of the
motor extens1on of the current conductors %1.
Thus it will be seen, that electncal current may
be supplied interiorly of the rotatable core with-
oub 1nterrupt10n from the relatively stationary
or non-rotatable shaft 26 .

Secured to the shaft 26is a cross head 30, the

ends of which being grooved for sliding engage- .

ment with the Vertmal posts 31 of the frame
structure 1. "The upper end -of the shaft 25 ds
formed with an end member 32 having an eye for
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4
the reception of a swiveled hook formed on the
lower end of a hoisting cable 33, the cable being
attached to a motor driven winch or windlass
34 so that the core structure may be elevated or
lowered as desired. With the outer form re-
moved from the table and the core structure in
an elevated position, it will be seen that the
formed pipe 11 may be readily removed from the
table 4. Following such removal, the core struc-
ture is lowered until it rests in a centered posi-
tion -on the table and the outer form is then ar-
ranged on the table and held by the lugs 18 in

‘concentric relation -about the core structure, so

that the cementitious mix may be introduced into
the annular pipe-formifg space 35 provided be-
tween the outer -surfaces of the core structure
and the inner surfa.ces of the outer form. The
cementitious mix is delivered to this annular
space by means of the chute 386 extending from
a hopper 31, the discharge end of the chute ter-
minating 1mmed1ate1y over said space when the
core and form are actively positioned, as shown
in Fig. 1. As the form structure revolves with
the table 4, the mix is evenly distributéd over the
space area.

A tamping mechanism is prov1ded for the pur-
pose of umformly packing a mix within the pipe-
forming space 35. Advantageously, this mecha-
nism may comprise a ‘bracket 38 which is pivot-
ally mounted as at 39 for turhing movement in a
horizontal plane on the frarne structure |. Posi-
tioned on the bracket is an electric motor 40
which, through a chain and sprocket construc-
tion 41, drives a shaft 42, journaled in bearings
43 carried by the bracket. The outer end of this
shaft is equipped with a crank 44 having pivot-
ally connected therewith one end of a pitman
rod 48, the other end of said rod being pivotally
connected with a sleeve 46. Passing through
the sleeve is a tampmg rod 47, the latter having
a head 48 at its Iower end for engagement with
the mix 1ntroduced inte the form structure. The
sleeve 46 carries an -adjusting screw 49 which
engages with the attached intermediate portion
of a leaf spring 50, the ends of said spring hav-
ing frictional engagement with the rod 47.

Supported in connection with the bracket 38
are guides i for- stabnmng the tamping rod.
By the operation of the crank 44, reciprocatory
motion is imparted te the tamping rod, so that
the head of the same engages the mix in the
space 35, forcing the mix downwardly during
the rotation of the form structure with the table
so that voids are eliminated in the finished pipe.
As the space 35 fills with fthe mix, the tamping
rod is forced upwardly against the resistance
offered by the spring 58, thereby maintaining a
uniform tamping action.

The frame strucbure 1 carries a water spray-
ing coil 52 having nozzles 53. When the core
structure is being lowered from its elevated posi-
tion, water is dlscharged from these nozzles to
coat the outer .surfaces of the core structure
with the water so that this coatlng will freeze
through the operation of the refrigerating coil
18, producing - thin film of- ice-on the outer sur-
faces of the core structure. When the cemen-
titious mix is introduced into the space 35, this
film of ice melts, but leaves the outer surfaces
of the core structure coated with moisture, so that
after the pipe~-forming-material has been fully
poured, the core structure may be readily lifted
without adherenece on the part of the pipe-form-
ing materials,
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Consideration of the foregoing will disclose
that the present invention possesses many ad-
vanfages over prior machines utilized in the
manufacture of concrete pipe, particularly in
the matter of lower power consumption, the pro-
duction of pipe having smoother internal sur-
faces, the saving of cores and the liners there-
for. In fact, the present machine permits the
manufacture of any length or diameter of pipe.

In most prior machines, the core is held rigidly !

in the machine with a yoke, and the outer mold
revolves around the core with the concrete packed
between the stationary core and the revolving
mold. This condition creates friction and an
abrasive action, and necessitates a great ex-
penditure of power to effect the same. In the
bresent construction, it will be noted that the
core revolves in unison with the outer mold and
the abrasive and friction action above mentioned
is entirely eliminated. As g result of the con-
crete revolving sround the stationary core in
prior art machines, the intense rubbing action
on the stationary core continuously disturbs
small particles of the concrete, causing the inside
of the pipe to become rough. When the pive is
in service, the rough inside surface disturbs water
flow and accumulates undesirable sewer moss,
In my machine, water is applied to the outer
surfaces of the revolving core. Because the re-
frigerant in the core is maintained at a tempera-
ture of the order of 15 to 20 degrees above zero,
the water applied to the core freezes and forms
a film of ice. When operation begins, concrete

is poured between the mold and core and tamped. .

From the heat of the concrete, the existing ice
on the core melts, producing a film of water
which acts as a Iubricant. In lifting the core
out of the formed pipe, there is left on the in-
side of the pipe a smooth surface approximating
that of glass.

With the use of prior machines, a new core
liner is required for approXimately every 1000
feet of pipe made. This procedure of changing
core liners limits production and induces higher
pipe costs. My improved refrigerated core does
not employ a core liner and the life of the core is
practically unlimited. Also in prior machines
for making concrete pipe, the usual length of
such pipe is 4 feet. The reason for this is at-
tributable to the high abrasive action on the core
and the limited driving power which can be ap-
plied thereto. Therefore, pipe in service requires
the joints to be made at every 4 feet, a condition
which retards the process of laying pipe and in-
troduces more water friction into the pipe line,
In my machine because a film of water acts as . a
Iubricant between the core and  the concrete,
the said film permits the ready removal of the
core out of pipe of any desirable length. There-
fore, it reduces the number of joints in the fin-
ished pipe line by being able to produce pipe of
greater length than is now possible.

While I have disclosed a preferred form of my
improved machine, nevertheless, it will be under-
stood that the structure is subject to certain mod-
ification or variation without departing neces-
sarily from the scope of the following claims.

I claim:

1. In a concrete pipe-forming machine, g cylin-
drical core having an external refrigerated mix-
engaging surface, means carried by said core for
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refrigerating said surface, an outer detachable
form disposed about and spaced from said core,
said spacing producing a mix-receiving cham-
ber, & rotary platform-support for said core and
said outer form, and liquid-discharging appa-
ratus for applying liquid to the external mix-en-
gaging surface of said core.

2. A concrete bipe-forming machine compris-
ing a cylindrical outer form, an inner vertically
movable and rotatable core having an outer cylin~
drical wall disposed in spaced concentric rela-
tion to said outer form, the spacing between said
outer form and said core providing an annular
cylindrical chamber for the reception of a pipe-
forming mix, means to rotate said ocuter form
and said core, means carrieq internally of said
core for refrigerating the outer wall thereof, and .
means for applying a liquid to the outer cylin-
drical wall of said core.

3. In a concrete bipe-forming machine, a ro-
tatable and vertically movable inner cylindrical
core formed with an external mix-engaging sur-
face, means for applying a liquid to the external
surface of said core, electrically operated re-
frigerating means carried internally of said core
for refrigerating the external surface thereof,
said last-named mesans being operable to freeze
8 liquid upon the external surface of said core,
and means engageable with one end of said core
for imparting axial rotation thereto.

4. In a concrete pipe-forming machine, 3
cylindrical outer form, an inner vertically mov-
able core having a cylindrical outer mix-engag-
ing surface disposed in concentric spaced rela-
tion to said outer form and providing therewith
an annular chamber for the reception of a pipe-
forming mix, means for simultaneously rotating
said outer form and said core, electrically oper-
ated refrigerating means integrally carried with--
in said core for refrigerating the outer mix-en-
gaging surface thereof, and sprinkler means for
applying a-film of water to the outer surface of
said core upon vertical movement thereof, said
refrigerating meang being operable to -freeze g
film of water upon the outer surface of said core.

5. In a concrete pipe-forming machine, a ro-
tatable and vertically movable cylindrical inner
core formed with an outer mix-engaging sur-
face, means for applying a film of water to the
outer surface of said core, refrigerating means
integrally carried within said core and rotatable
therewith for refrigerating the outer surface of
the core, said refrigerating means being oper-
able to freeze a film of water applied to the outer
surface of said core, and means engageable with
oite end of said core for imparting axial rota-
tion thereto, :

NICHOLAS TANKOVICH.
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