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The invention described herein may be manu-
factured and used by or for the Government for

governmental purposes without the payment to

me of any royalty thereon.

This invention relates to g compensating roller -

assembly for supporting a rotating member,
In centrifugal casting machines for Pproducing
long cylindrical objects such as gun tubes, the
rotor or mold is sometimes too long to retain its
~alignment when supported only at the ends, hence
Intermediate support is necessary. However, ex-

perience has shown that rigid supports are not.

10

bractical since the expansion of the rotor or mold,

as a result of heat absorbéd from the molten
metal supplied thereto, is not uniform through-
out the mold length and circumference. The re-

sult is that the outside of the rotor changes in

]

dimensions and configuration, the diameter and
circumference increasing in the mid-section,
sometimes in an irregular manner S0 that the
perimeter of any particular section may not only
be of increased dimension, but may also become

eccentric with the axis of rotation.

It is, therefore, evident that any intermediate
Support must be of such character that it will

automatically compensate for this expansion or

eccentricity and retain the rotating member in

axial alighment at all times. | B
Accordingly, it is a purpose of this invention

to provide a compensating roller support device

for a rotating member which is subject to change

in dimensions and/or configuration, such com-
bensating rollers being maintained in aXxlal par-
allelism but in non-rigid relation to said rotat-
ing member. Itisa particular purpose of this in-

vention to provide g cempensating roller support

device for a rotating member which is subject to
change in dimensions and/or configuration, such
compensating rollers arranged to be adjusted in
such manner that each carries an equal share of

the load of the rotating member and the contents

thereof, | o |
The specific nature of the inventicn as well as

other objects and advantages thereof will clearly

appear from a description of a preferred embodi-
ment as shown in the accompanying drawings in
which: | -
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Fig. 5 shows a schematic longitudinal eleva-
tion. T --

- The i'nvention-is' illustrated in connection with

a centrifugal casting machine for gun tubes con-

sisting of a base I, on which are provided two .

pairs of - aXially-parallel, transversely-spaced
end-support, rollers 2 adjacent each end thereof
and rotatably supporting a rotor or mold 3. A
superstructure 4 is provided on base I, as shown.
and a single roller 5 is provided therein, centrally

~above and in transverse alignment with each pair
ol end support rollers. This single roller 5 ig re-
siliently secured in superstructure 4 and arranged

to bear downwardly against rotor 3 thereby main-

taining the 'rot'o_r'in poSition on end—suppt}rt roll-

One- or more pairs of compensating roller sup-
ports embodying this invention are provided in-

- termediate the end-support rollers 2. such com-
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bensating roller supports comprising ‘Ppaired
channels 8, intermediate the end-support rollers
2 and arranged in side by side relationship in-

tegral with base | and equally spaced below and
‘on each side of rotor 3, with their floors perpen-

dicular to a plane through the center thereof and
the aXis of rotation of the rotor. N
Two U-shaped adapters 9 are provided in ad-

~Justable relationship in each channel, each

30

38

40

45

Fig. 1 shows a vertical transverse section of

a complete assembly., . o
Fig. 2 shows a transverse elevation section of
a roller assembly. | o B

Fig. 3 shows an adapter bolt arrangement. .

Fig, 4 shows a longitudinal section through a
roller assembly. | | | o
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adapter being provided with two shoulders 18

extending outwardly over the sides of channel §.
These shoulders are provided with two sets of
bolts 11 and 12, one set {1 threadably engaged
through shoulders 19 ang bearing against the
tops of the sides of the channels 8, the other set
12 slidably engaged through shoulders 10 and
threadably engaged in the tops of channels
8, the two sets together providing means whereby
adapters 9 can be adjusted toward or away from
the axis of the rotor, | -

A housing 13 is slidably mounted in each
adapter 8. Cooperating guides 14 on “housing
13, and 15 on adapter 9 are provided to main-
taln housings {3 in alignment with adapters 9.
Shoulders 16 are provided on housings {3 extend-
ing outwardly over the sides of adapters 9 and
bolts 171 are provideq in slidable engagement
therethrough and in threadable engagement in
the sides of adapters 9, whereby the housings 13
are secured in location in adapters 9
- Two cylindrical recesses i8 are provided in the
floor of each adapter.9 and two cylindrical re-
cesses 19 are provided in the bottom of each
housing I3, each pair of recesses being in axial
alignment. Nested helical springs 20 and 2j are

‘provided in each pair of aligned cylindrical re-
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cesses, and are arranged to exert a thrust stress
therebetween, and hence between each adapler
and its associated housing, stressing the housing
toward the axis of the rotor. While in the pre-
ferred embodiment multiple nested springs of
reverse hand are shown with a guide stud 22
secured in the axis of each recess, it is to be
understood that the multiple spring construc-

tion was selected in this case because of the
necessity for the natural frequency of the springs

heing greater than the R. P. M. of the rotor, in
this particular application 1200 R. P. M. In ap-
plications where the R. P. M. of the rotor is sub-
stantially lower, it may still be necessary to use
multiple springs because of the inherent diffi-
culty of making springs of large cross-section.

These springs 20 and 21 provide a support-
ing thrust against housings 13 and are arranged
so that with sliding housings 13 in median ad-
justment, the thrust just compensates the nor-
mal load of the fully loaded rotor.

As shown in Fig. 4, one of the housings {3 is
provided with an outer and inner cover 23 and
24 respectively, while the other, and identical
housing 13, is provided with an outer and inner
cover 23’ and 24’ having a variation to be de-
scribed. Outer covers 23 and 23’ are arranged
to provide a complete closure of the outer faces
of housings 13, whereas inner covers Z4 and 24’
are each provided with a centrally located cir-
cular opening 25. Outer covers 23 and 23’ are
esch provided with an oil connection 21, a vent
58, and a drain plug 29. Inner covers 24 and 24°
are each provided with an oil connection 30 and
o sealing ring 31 around opening 29.

A roller bearing comprising an outer ring 33
and an inner ring 34, together with rollers 40,
is provided in each housing, the outer ring Iin
each case being slidably engaged therein. Cylin-
drical flanges 39 and 36 are provided on outer
and inner covers 23’ and 24’ respectively, these
flanges, when the covers are in the assembled
position contact outer ring 33 of the included
bearing and secure it in fixed location. The
covers 23 and 24 on the other housing are not
provided with flanges, hence the included bear-
ing is free to move aXxially therein.

A short shaft or axle 37 is provided between
each pair of bearings, the inner rings 34 being
tigchtly secured on the end portions thereof. Axle
37 extends through openings 25 in inner covers
24 and 24’ and is provided with two sets of seal-
ing rings 38 for association with rings 3{ there-
by completing the enclosure of housing 13. A
roller 39 is secured on the mid-portion of axle
37 by conventional means, and engages rotor 3
providing support thereto in the zone of con-
tact. |

An additional single resiliently mounted roller
5 is provided in superstructure 4 in vertical op-
position to each pair of compensating rollers
38 to insure rotor 3 being retained in contact
with compensating support rollers 39 during op-
eration.

In setting up the casting machine, compensat-
ing roller supports are adjusted by means of
adapters 9 so that the coercive thrust of springs
90 and 2} just compensates for the normal load
of the fully loaded rotor. This may be accom-
plished by adjusting bolts 17 so that springs 20
and 21 are compressed to the desired locad. Adapt-
ers 8 are then shimmed up till compensating
rollers 29 firmly contact rotor 3 and one secured
in adjustment by means of bolts Il and 12. Bolts
|7 are then backed off an amount sufficient to
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permit free sliding motion of housing {3 through
a, range in excess of the expected variation in
eccentricity or dimensions of rotor 3.

In operation the rotor or mold 3 is rotated at
the desired speed (1200 R. P. M., in this applica-
tion) and the molten metal poured in by the
usual means. As soon as molten metal has been
introduced into the mold, heat transfer starts
and the rotor begins to expand, often in an un-
even manner, especially in the mid-portion. This
uneven expansion leads to change in configura-
tion as well as change in dimensions in the por-
tion affected and thus results in eccentric rotation
of the mid-portion. In this situation the compen-
sating arrangement of the intermediate rollers
comes into effect, enabling these rollers to sup-
port the rotor without bumping or hammering
at the required high rotational speed.

It is thus apparent that this invention pro-
vides compensating support for the rotor of a cen-
trifueal casting machine, such compensating sup-
port operating to rotatably and resiliently sup-
port the rotor, automatically compensating for
eccentricity and/or variation in dimensions at the
rotative speeds required for operation of such g
centrifugal casting machine,

I claim:

1. In centrifugal casting machines for produc-
ing long cylindrical objects, the combination of
g, frame, a rotor member arranged to receive lig-
uid metal for centrifugal casting thereoif, said
member subject to variation in eccentricity when
in rotation, a roller mounted in the upper por-
tion of said frame and arranged to bear resilient-
1y against the outside surface of said rotor mem-
ber, a pair of spaced compensating roller sup-
ports mounted in the lower portion of said frame
and adapted to contact said rotor member in an
isosceles relationship with said upper roller, and
resilient means included in said roller supports,
said means being adapted to be prestressed to the
tension equal to the normal weight of said rotor
member and the contents thereof, all adapted and
arranged whereby said rotor member is rotatably
and resiliently supported and automatically com-
pensated for any eccentricity arising at the ro-
tative speeds required for the operation of cen-
trifugal casting machines.

2. In centrifugal casting machines for produc-
ing long cylindrical objects, the combination of,
g frame, a rotor member arranged to recelve lig-
uid metal for centrifugal casting thereof, a roller
mounted in the upper portion of said frame and
arranged to bear resiliently against said rotor
member, a pair of compensating roller supports
mounted in the lower portion of said frame, each
of said supports having a roller mounted thereon
adapted to contact said rotor member in an isos-
celes relationship with said upper roller, each
of said roller supports having a channel-shaped
base integral with said frame, an adapter ad-
justably mounted within each of said bases, each
of said adapters arranged to be adjusted towards
or away from the aXxis of rotation of sald rotor
member, means for securing said adapters in the
adjustment selected, a housing slidably mounted
in each of said adapters, means for adjusting
said housings towards or away from the axis of
rotation of said rotor an amount sufficient to
permit free sliding movement of sald housings
through a range in excess of the expected varia-
tion in eccentricity of said rotor member, and
resilient means between said housings and adapi-
ers arrancged to automatically compensate for the
variation in eccentricity of said rotor by per-
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mitting movement of said roller supports towards
Or away from the axis of rotation of sald rotor.
3. The combination in claim 2 wherein said

resilient means comprise, a pair of helical coil

expansive gsprings
stress against said channel-shaped base and to-
wards the axis of rotation of said rotor, and
wherein said resilient means are arranged to be
prestressed an amount equal to the normal
weight of said rotor and its load and maintained
in said prestressed relationship by means of
shims between said adapters and housings, all
adapted and arranged whereby said prestressing
assures equal distribution of load among said
upper roller and said roller supports. |
| HAROLD B, WESSENGER..

arranged to exert a thrust 5
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