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This invention relates to processes and apparatus for
the production of multilayer products in whlch each layer
is formed of compacted granular ‘material. ° :

for foundry use and more particularly in ‘the production
of multilayer sleeves and the-like useéd ds linings:for hot
top boxes, the heads of ingot moulds and the like. It
will therefore be described w1th specral reference to thls
especlal application. -

It is known practice in the product1on of metal castmgs
or mgots to locate an exothermic mixture, ustally com-
prising aluminium and an oxidising agent,-as a lining for
the riser cavities, feeding head cavities: or - head' boxes.

A particularly valuable type of exothermic mixfure for

the purpose is described in ‘United 'States: Patent  No:

2,591,105 and consists 6f aluminium, a quantity of oxidis~
.ing agent insufficient to oxidise all the aluminium and a

proportion of 1'to 5% of a fluoridé,; usually-also with a
filler.
posed, e.g.-mixtures similar.to those of the:said ‘patent in

which the proportion of fluoride: fnay be as little-as.0.5%:

or as. much as:10% -or even:more; and- the'.mixturés
described - in. British - Patents - No’s. 74 490 774 491,
769,719,.775,380:and 772;273.. . :

The usual practice-is:to: pre-form the: exothermlc mix-

ture to a desired shape; é.g.:a sleevé, and-to-dry it by a:

stoving. operation. .To .reduce 10ss-of -heat it. has also
been proposed to provide duplex .materials of-this'type.in

© layers is exeeptlonally good but there is no need for Sep-

2 o
In tlus way duplex shapes of sand and exothermrc
materials are obtained in which the anchorage of the

arate handllng of the green sand shape
According further to’ the present invention’ there is
provrded apparatus for the production of products com-

. prising two layers of compacted granular materlal umted
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together at their 1nterface which comprises P chamber

_a thin removable partmon d1v1d1ng said chamber 1nto fwo

compartments, a ]oltmg device for Joltmg “said’ ch f ber
and means for withdrawing the said removable partltwn

. while continuing the jolting” action.
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The' method and apparafus of the invention ‘will' now’
be illustrated with reference to the production of a duplex
sleeve, 1e one consrstmg of two- ‘ntactmg oncentrrc

: o t1ve1y, anchored together at their mterface SR
It is of particular value in the productlon of matenals ce

‘Suitable apparatus for carrymg ‘out the’ method is
iltustrated in the accompanying drawmg, it bemg 'nder-‘
stood ‘that the . apparatus stands on’ the platfor »"of a
jolting machine. h

Referring to this drawing the apparatus comprrses a
base plate 2 (which rests on the said platform 1) “Formed’
with the base plate 2 is an upstanding hollow core ‘former’
3. Mounted concenirically with' the core’ former 3
a core box 4. In the annulus between thé core former
3 and the core box 4 is a removable thm-walled cylxn i
5. This is connected by ‘a cross bar 6 at its’ upper open
end to'a cap member 7 adapted to fit over the upper openi
end of the core former 3 and is further connected to'a
plunger 8 of a ﬂurd-operated e.g. hydraulxc or pneumatlc,

. cylinder' 9. The cap member 7. is provided with 4’ steel

Many other exothermi¢ mixtures ‘have been pro- *

35

plate 10 and there are also provided electro-magnets 11
fed with currents via biis-bar 13 and ‘co-operating w1th" ‘
the plate 10. A detachable’ hopper 12 is connectec i
upper edge of the core box 4.

Thie methiod of operation'is as- follows

The apparatu'sj

is assembled ‘as shown and the currént-to ‘thié“electro

40

which the exothermic material is: backed by a ayer of re-i ; ':j;

fractory-or heat-msulatmg material.”

The present: invention is concerned wrth an 1mproved:'
-Almost
convenient backing material is:sand-and the-invention will

method- of : forming - such multilayer:materials.:
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be described with particular. reférencé to the use-of sand,.

though it is to bé understood that it is not-so-limited."::
Currently there are.two main techniques employed in:

the production of duplex matérials of the type referred to:
In one method the sand is‘rammed. into::a spacetothe
desired shape, a lining of exothermic material is then
applied and the whole assembly, is-stoved.. .. In this:method
a good anchorage is ‘achieved between _the Sand and the
exothermic material but the method Jis ‘difficult since it

necessitates handling the .sand shape m 1ts “green '(1e :

unstoved) condition. -
Alternativély, therefore, the sand shape can ‘be
before, the:-eXothermic layer. .is. applied but wihiilst: ;.th"\s

- avoids the necessity of handling the green and shape it

results in less efficient anchorage between the layers.

" According to-the present.invention there is provided
a-process for making a product comprising at least two
layers formed of compacted granular material, the layers
being united at their interface, which comprises feeding
the materials which are to form two said layers separately
into adjacent -compartments separated by a -removable
thin partition, compacting each in its own compartment
by a jolting action, removing the said partition and con-

two layers become umted at their mterface.
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‘tinuing the said:jolting  action ‘until the materials of the -

magnets- is sw1tched on. These, by attractlng the steel’
plate 10, hold the cap 7 and the cyhnder 5in ‘position’
as shown in'the’ drawing. “Sand is fed via'the hopper 12
to fill the" annular space -between “the core “box' 4 and:

‘the cylmder 5% Slmultaneously ‘exotherrnic: composmon'

is fed into. the open‘end of-the' cyhnder'S ‘passes “over
the cap 7 and fills the annulus between the cor‘ formér
3and the cylinder'5. = 7. AT
Durmg the filling operatlon the ]oltmg table is' mam—_"
tainéd in motion so that ‘the’ materials compact in~their:
separate’ adjacent arnuli. It -is usually found desirable to
stop the jolting acnon “after a-period;‘to’ allow*the annuli’
to be’ “topped up,’ie. ‘ additional ‘material added to’ "make!
up for ‘the loss of Volume due to the compactmg the/‘

: Then,  with. the ]oltmg act1on mamtamed the curtent!
to the electro-magnets is sw1tched ‘off‘and “the tvalve . to+
the cylindet 9 is opened to cause the" plunger '8:to move:
upwards *This'is effected slowly, so'that' the ‘cylinder:5:
isonly “slowly, withdrawn':from Vits ‘position:‘between:the:
compacted layers in the adjacent anmuli. The chtmued)
jolting vcauses *thetwo> ¢ompacted layers::to: merge -to- -
gether at their interface. If necessary or desirable. addi-
tional sand and ‘exothermic material may be fed'in to

“take. up the small. drop in level which results from the

sand. and excthermic material filling the space previously
occupied by the thin metal cylinder 5.
‘When the. cylinder 5 is wholly withdrawn it is re-

-moved, together with the cap 7 and the hopper 12 leav-

ing a flat surface formed by the upper edges of the core
former 3,-the core box 4 and the intervening double lay-
er of compacted material. This latter is smoothed off, a
board-laid over it and the whole assembly then inverted
(rolled over) so that the composite sleeve thus formed of
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the compacted materials is separated, resting on the
board. It may then be stoved to impart to it desirable
properties of rigidity.
_ Since the sand and exothermic material are simultane-
ously stoved a good anchorage between them is achicved.
Moreover, the method has the advantage of speed since
the two layers of the sleeve are formed simultaneously
and not in succession as in previous methods.

It is to be understood that while the invention has
been described with reference to the production of a
duplex sleeve, it may. also be applied to the production
of such two layer assemblies in other shapes, including
the productlon of flat or curved duplex slabs or tiles and,
by the provision of an.appropriate number of :partitions,
to .the production of products having more than two
layers. '

We claim as our invention:

1. Apparatus for the production of hollow cylindvical
products comprising two annular layers united together
at their interface which comprises a hollow cylindrical
core former and a core box of hollow cylindrical inner
configuration defining an annular space therebetwecn, a
removable thin cylindrical partition within said anuular
space whereby said annular space is divided into two ad-
jacent annular spaces, a cover for the open end of said
core former connected to said thin cylindrical partition,
separately operable releasable means within the core
former for holding the said cover close on said core
former and for raising said cover and concomitantly
said cylindrical partition, means for feeding separate
granular materials into the said two annular spaces and
means for jolting the whole apparatus continuously.

2. Apparatus for the production of hollow cylindrical

products. comprising two annular layers united together
at their interface which comprises a hollow cylindrical
core former and a core box of hollow cylindrical inner
configuration defining an annular ‘space therebetwesn, a
removable thin cylindrical partition within said annular
space whereby said annular space is divided into two ad-
jacent annular spaces, a cover for the open end. of said
core former having magnetisable material therein, elec-
tro-magnetic means within the core former for co-oper-
ation with said magnetisable material to hold the said
cover close on said core former, separately operable fluid-
operated pressure apparatus for raising said cover and
concomitantly said. partition, and means for ]oltma the
whole apparatus continuously.

3. Apparatus for the production of hotlow productu
comprising two annular layers united together at their
interface, which comprises a hollow core former and a
core box of hollow inner configuration having an annu-
lar space therebetween, a removable thin partition with-
in said annular space whereby said annular space is di-
vided into two adjacent annular spaces, a cover for the
open end of said core-former connected to said thin par-
tition, separately operable. releasable means within the
core-former for holding the cover close on said core-
former and for raising said partition, means for feeding
separate granular materials into the said two annular
spaces and means for jolting the whole apparatus con-
tinuously.

4. Apparatus ior the productlon of hollow products
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comprising two layers united togethel at their interface,
which apparatus comprises,- in combination, a hollow
core-former and a core box of hollow inner configura-
tion defining an annular space thérebetween, a removable
thin partition within said annuiar space-dividing the same
into two adjacent annular spaces, a cover for the ope
end of said core-former, means within the core-former
for releasably holding the cover close on the- core-form-
er, - means “-supporting - ‘said ‘partition on. said -cov-
er, means. for feeding separate granular materials into
said two anaular spaces, means within said core-former

- engageable with said supporting means for raising said
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partition, and means for jolting the whole apparatus con-
tinuously during the feeding of said materials and the rais-
ing of said partition,_ .

5. Apparatus for the production of hollow cylindrical
products comprising two layers united together. at their
interface, ‘which -apparatus comprises, in combination, a
hollow cylindrical core-former and a core box of hollow
cylindrical -inner configuration. defining an:annular space
therebetween, a.removable thin partition within said an-

- nular space dividing the same into two adjacent annular
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spaces, a. generally .conical cover for the open end of
said core-former defining an upwardly sloping surface,
means within the core-former for releasably holding the
cover close on the core-former, means supporting said

. partition on the upper end of said conical cover, means
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for feeding separate -granular materials into said two
annular spaces, means within said core-former engage-
able with said supporting means for raising said partition,
and means for jolting the whole apparatus continuously
during the feeding of said materials and the raising of
said partition.. -

6. Apparatus for the production of hollow cylindrical
products- comprising two layers .united together at their
interface;. which apparatus comprises,. in combination, a

- hollow. cylindrical core-former and a core box of hollow
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cylindrical inner configuration. defining an annular space
therebetween, means defining-a. hopper cn said core box,
a removable-thin partition within:said -annular space di-
viding the same into two adjacent annular spaces, a .gen-

- .. erally conical cover for the. open end of said core-former
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defining -an upwardly - sloping surface .terminating in an

upper horizontal surface, means within the core-formet’
. for releasably holding the cover close on the core-former,

means supporting said .partition. on the upper surface of

- said .conical cover, means for feeding separate granular
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materials :over -said -hopper and said conical surface into
said two -annular spaces, a plunger extending through
said core-former and conical cover into engagement with
said supporting means, means for raising said plunger
and thereby. said partition, and means for jolting the
whole apparatus continuously ‘during the feeding of said
materials and the raising of said partition.
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