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Patented Mar. 14, 1950 2,500,799 

UNITED STATES PATENT OFFICE 
2,500,99 

STIFFENERFORCENTRIFEUGAL MOLDS 
Frank G. Carrington, Lynchburg, Va., assignor to 

Max Euniansky, Lynchburg, Va. 
Original application July 8, 1943, Seria No. 

493,908. Divided and this application Decem 
ber6, 1946, Serial No. 14,391 

(C. 22-65) Claim. 

The present'invention relatesto apparatus for 
the centrifugal casting of cylindrical bodies, Such 
aspipe, and is a division of my copending appli 
cation Serial No. 493,908, filed July 8, 1943, n.OW 
Patent Number 2,412,601, issued December 17, 
1946. More particularly, the invention has ref 
erence to apparatus for inhibiting Warpage of a 
centrifugal pipe casting, mold. 

Centrifugal pipe casting machines, one type of 
Which is the De Lavaud, usually enploy a non 
rotating Water box in Which is rotatablymounted 
a cylindrical metallic mold, opposite ends of 
Which are journalled in the Water box. These 
molds are usually made from steel in lengths of 
18 feet and in diameters to cast 3 inch and larger 
pipe. Considering these molds as beams Sup 
ported adiacent their ends, it Will be seen that 
they Will be subjected, especially in the Smaller 
sizes, to bending stresses and, in the larger sizeS, 
to Stresses Which tend to flatten or distort them 
out of round. Both of these effects are accentu 
ated and may become undesirablygreat When the 
molds are heated to temperatures reached in 
casting. 

If the thickness of the mold Wall is increased to 
overcome the above bending and flattening tend 
encies, an increase in eXpansion stresses Will re 
sult due to a lessening of the heat transfer prop 
erties of the thickened mold, and Will usually re 
Sultin internal distortion and cracks in the mold 
Wall. As an example, it has been found that a 
mold having a one-inch wall thickness Will cast 
approximately 4,000 pipe, While if the Wall thick 
ness is increased to one and one-half inches, the 
useful life of the mold Will be reduced to apprOXi 
mately 1000 pipe. 
From the above, it Will be Seen that While a 

thin Wall mold haS a distinct advantage of a long, 
useful life, in order to obtain its maximum cast 
ing efficiency, its beam strength must be in 
creased or stiffened to counteract, its Warping 
tendencies. Attempts have beenmade to increase 
the Stiffness of a centrifugal mold Without in 
creasingits Wall thickness by the provision of a 
reenforcingsleeve placed about the mold. These 
prior attempts, however, have not proved entirely 
Satisfactory because the reenforcing Sleeve haS 
eitherinterfered With cooling of the mold, or the 
means heretofore provided for attaching the 
sleeve to the mold introduces other destructive 
stresses in the mold. 

It is, therefore, one of the objects of this in 
vention to overcome the disadVantageS of the 
prior art by providing an improved means for 
stiffening a centrifugal pipe mold. 
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Another object of the invention isto utilize the 

advantages of a thin wall mold While providing 
means for increasing the beam strength thereof 
Without, imposing destructive stresses in the mold. 
Yet another object of the invention is to pro 

vide a stiffener fora, centrifugal pipe mold which 
Surrounds the mold Over its entire length and is 
radially spaced therefrom by diametrically op 
posed, pre-loaded elements which exert their 
forces only against the conveX arc of Warpage oc 
curing in the inold. 
A Still further object of the invention is to 

provide Stiffening means for a centrifugal mold 
of the above character Which Will allQW a free 
flow of cooling medium between the Stiffening 
Sleeve and the mold. 
With these and other objects in view, thein 

vention embraces broadly the provision of a, stiff 
ening Sleeve about a cylindrical mod With the 
sleeve being Spaced radially from the mold by 
slidable pin elements carried by and Spaced cir 
cuniferentially about the Seeve at Spaced inter. 
vals Over its length, the pins being Spring loaded 
tCWard the rnold out the eXtent Of mOvement to 
ward the mold being blocked substantially to the 
concentric Space distance between the mold and 
sleeve. M 

In the accompanying draWings Which show a. 
preferred means for carrying the invention into 
practiced effect: 
Figure iis a longitudinal Sectional View taken 

through the Water box of a, De Lavaud centrifu 
gal pipe casting machine shoWing the mold there 
of stifiened in accordance With this invention; 

Figure 2 is a cross Sectional View of the mold, 
sleeve and Water box taken on the line 2-2 of 
Figure, 1 looking in the direction of the arroWS; 
Figure 3 is a CrOSS Sectional VieW of the mold 

and sleeve taken on the line 3-3 of Figure 1 look 
ing in the direction of the arroWS; 

Figure 4 is a Somewhat emarged cross sectional 
view of the:rnold and Sleeve taken on the line 4-4 
of Figure i looking in the direction of the arrOWS; 

Figure 5 is a transverse sectional. View of One of 
the loaded spacing elements showing the asso 
ciated parts of the mold and sleeve; and 
Figre 6 is a top plan view of the Spacing ele 

ment shoWì in Figure 5. 
The centrifugal pipe casting machine illus 

trated in Figure 1is of the De Lavaud type ad 
comprisessa, non-rotating Water box i Which is 
Substantially cylindrical in croSS Section and pro 
vided with end Walls 2 and 3. Rotatablymounted 
axially Within the Water box is a Cylindrica pipe 
mold 4 surrounded by a stiffening sleeve 5. The 
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right-hand end of the sleeve and mold assembly 
(as viewed in Figure 1), which may be considered 
the bell end of the mold, is provided with an eX 
ternally flanged ring 6 journalled for rotation in 
an internally grooved bearing in the end Wall 2 
of the Water box. The ring 6 may also carry 
torque transmitting means, such as a ring gear 6º 
for effecting rotation of the mold from a Source 
of power (not shown). The opposite or Spigotend 
of the mold, sleeve assembly is provided With a 
ring 7 journalled in a bearing in the end Wall 3 
of the Water boX. 
The stiffening sleeve 5 extends the full length 

of the mold and is preferably spaced therefrom, 
, concentrically therewith at its opposite endsby 
means of spacerrings (not shown) but Which may 
be carried by opposite ends of the sleeve 5 and 
provide just sufficient clearance with the outer 
surface of the mold to allow the radial expansion 
of the mold at these points without exertingun 
due stresses in the mold. Intermediate its ends, 
the sleeve 5 is spaced from the mold by a series of 
circumferential rows of loading elementS, desig 
nated generally as 8, which will be described in 
detail hereinafter. Intermediate portions of the 
sleeve 5 may be supported against deflection by 
suitable means such as rollers 9 journalled in 
bearing o carried by the waterbox 1. 
The mold 4 is cooled during casting operations 

by the circulation of Water from the water box i : 
through the space between the sleeve and the 
mold, preferably by means Such as disclosed in the 
above-mentioned. copending application Serial 
No. 493,908. These circulating means will not be 
described in detail herein but generally comprise 
circumferential groups of alternate intake portS 

and exhaust ports 2 through the Wall of the 
sleeve 5 over substantially the length thereof. 
Preferably, a group of intake ports are located in 
the middle portion of the mold and a group of eX 
haust ports at each end to effect a circulating floW 
of the cooling Water from the middle part of the 
mold towards opposite ends thereof. At opposite 
ends of the mold, there may be provided impelling 

i means, Such as shown in application Serial No. 4: 
493,908, for increasing and controlling the circul 
lating flow of cooling liquid. Radial baffiles 3 

i may be provided on the inner surface of the Wa 
i ter box to prevent spinning of the liquid therein 
by the rotating mold. 
The sleeve 5, which remains substantially cool 

and at a substantially even temperature, is Sub 
jected only to the bending stresses between its 
ends, which are absorbed by the rollers 9. Dur 
ing the casting cycle, the mold 4, on the other 
hand, is subjected to expansion and contraction, 
and to warpage. The maximum degree of Such 

I warpage for a mold of a given length, Wall thick 
i ness and diameter, and undergiven conditions of 
I heating, has been learned from eXperience. By 
way of example, a six-inch mold, having a one 
inch wall and a length of eighteen feet, Will warp, 

i under normal casting conditions, about one 
quarter inch. This factor being known, it is a 
simple matter from Well-known formulae to cal 
culate the number, distribution and amount of 
loads necessary to counteract this Warping 
throughout the length of the mold. In calculat 

i ing these loads, the tendency of the cylindrical 
mold to corrugate during eXpansion at the point:S 
at Which they are applied must also be considered. 

: Here again, well-known formulae may be applied 
to determine the maximum load Which Will not 

º exceed the strength of the wall section of the 
cylinder. From these calculations, considering a 
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4 
mold of six-inch diameter and eighteen foot 
length having a Wall thickness of one inch, it is 
determined that if Six loads, each capable of eX 
erting a known force, are radially spaced at equal 
distances about the circumference of the mold 
and each circumferential row of loads arranged 
at three-foot intervals along the length of the 
mold, the force necessary to counteract the one 
quarterinch Warpage normally to be eXpected Will 
be severa times less than that that Which Will 
produce corrugating distortion of the Cylinder. 
As shoWn in the dra Wings, the loading elements 

8 are distributed as described above, and each 
comprises a thrust member in the form of a pin 
5 provided With a head i6 at one end and Screw 

threads at the Opposite end. The pin 5 is sid 
ably mounted in the centra bore 8 of an ex 
teriorythreaded quill 9 and is maintained in ad 
justed. axia position With respect thereto by 
means of a nut 2 drawn up on the threaded end 
È of the pin. The nut 2 is provided with radial 
slots 2 adapted to receive the locking lug 22 of 
a lock Washer '23 Which is Splined Onto the pin 
as shown at 24. 
A plurality of annular cupped Spring members 

25 are interposed between the head S of the pin 
5 and the base of the quill 9 and urge the pin 

radially inWardy of the stiffening sleeve When 
molnted thereon. The normal compression force, 
or the load exerted by these Spring members, it 
Will be understood, may be calculated as described 
above and their actual compression force regu 
lated by tightening or backing off the nut 20. 
The loading members 8 are arranged about the 

mold, as best shown in Figures 1 and 4, by insert 
ing the quills 9 into threaded radial apertures 26 
provided in the Wall of the stiffening sleeve 5. 
In order to prevent the Spring pressure of di 

ametrically opposed pins from counter-balancing 
each other, the pin is first adjusted in its quill 
against the compression ofits SpringS 25 by means 
of the nut 20 until a loading equivalent to that 
necessary to prevent the maximum Warpage or 
deflection of the mold is reached, and the nutis 
then locked against further novement. The quill 
i 9 is next screwed into its aperture 26 in the stif 
fening Sleeve until the head 6 of the pin is Seated 
against a cold mold. After this, the quill 9 is 
locked in position by means Such as a key 2 in 
serted in one of a plurality of radial slots 28 ar 
ranged in the upper face of the quill. A Wire 29 
is threaded through the key 2, passed around the 
projecting end of the quill l9, twisted and secured 
beneath the head of a, ScreW 30 threaded into the 
Stiffening Sleeve 5. 

In the adjusted positions of the loading element 
8, it Will be Seen that the inward movement of the 
pinS 5 Will be limited Substantially to the con 
centric Space distance between the mold and 
Sleeve. 
With the loading elementS8 thus arranged and 

adjusted, as the mOld expands radially under 
heat, all of the pins i5 Will be pushed radially out 
Ward in their quills 9 against the compression 
of the Springs 25, diametrically opposing loading 
element:S counter-balancing each other for mold 
Warpage to the extent of its radial expansion. 
This radial expansion has been found to be only 
.003' for a 6'' diameter mold and the warping 
effect thereof may be considered negligibile. 
As the mold tends to warp or deflect further, 

however, the movement of the pins toward the 
mold on the concave arc of the Warp Will be 
blocked by their nuts 20 engaging the outer ends 

75 of the quills 9 and the loading effect of these 
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pins on the mold relieved. The pins 5 on the 
conveX arc of the Warp, on the other hand, eXert 
their loading force on the mold and check fur 
ther Warping. By this urging the pins 15 against 
the face of the mold On the convex arc of the Warp 
and blocking the movement of the pins tOWard 
the mold on the concave arc of the Warp, the 
mold is maintained Substantially Straight. 

I claim.: 
In a centrifugal pipe casting machine of the 

i type having a cylindrical mold subject to tem 
porary Warpage, a rigid cylindrical sleeve sur 
rounding the mold and spring loaded thrust 
means Supporting the mold centrally in the Sleeve, 
the improvement comprising a plurality of uni 
tary aSSemblies each including an externally 
Screw threaded and axially bored quill member 
ScreW threaded into a radial aperture extending 
through the cylindrical Wall of the sleeve, Said 
apertures being arranged in diametrically op 
pOSed pairs circumferentially Spaced around the 
sleeve and Spaced along the length thereof, each 
of Said quill members having means accessible 
eXternally of the sleeve for rotating the quill to 
adjust the Same radially of the sleeve, a thrust 
member haVinga, Shank Slidably mounted in the 
bore of the sleeve and having a radially enlarged 
head Spaced from the inner end of the quill to 
engage the Surface of the mold, compression 

0 

5 

20) 

25 

6 
spring means interposed between the head and 
inner end of the quill, the Shank extending from. 
the outer end of the quill, a nut ScreW threaded 
on the outer extension of the Shank and engage 
able With the outer end of the quill for limiting 
moVement of the head toWard the mold under 
pressure of Said Spring means, Said nut being ac 
ceSSible eXternally of the sleeve for adjustment 
on Said Shank to adjust the compression force 
of the Spring means and the limit of movementi 
of the thrust member relative to the quill, the 
diameter of Said quill being the major diameter 
of Said assembly Whereby the assembly may be 
attached to the sleeve from the exterior thereof, 
and separate means for Securing the nut and quill 
in the respective adjusted position thereof. 

FRANK. G. CARRINGTON. 
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