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This invention relates to cylinders of engines,
and more particularly internal combustion mo-
tors made of light metal, with a view of preserving
the inner face thereof from wear by the applica-
tlon therete of a lining of harder and stronger
metal or alloy.

In order that motor cylinders made of alumin-
fum or aluminium alloys are prevented from
quickly wearing out it has repeatedly been sug-
gested to coat the surface of contact with the pis-
ton with a layer of higher hardness. For in-
stance, for this purpose there has been utllised
the well-known metallization process for creating
a layer of iron or of another metal in this way.
On the surface of contact also galvanic deposits
of hard metals have been produced or iron or
gteel liners have been pressed by means of hy-
draulle presses into the bore of the eylinders. In
all these methods is inherent the Inconvenience
that the coat forming the surface of contaet with
the running piston is insufficiently united with the
light metal eylinder proper and that the heat is
thus carried off rather poorly.

The object of the invention is to do away with
the said drawbacks by the lining being obtained
by pouring liquld metal, preferably iron, steel or a
hard sluminium alloy, into the cylinder, e. g. with
the ald of a special core which can be readily re-
moved subseguently. Preferably the ligquid metal
is poured through a central bore of the core cen-
tered within the cylinder, and through ducts
branched from sald bore and directed to the inner
face of the cylinder; there the melted metal enters
the annular channel between the cylinder and the
core so as to flll the same as far as the top and
to Intimately unite itself with the inside of the
lght metal cylinder by fusing the adjacent face
thereof, thus substantially forming an inter-
mediate alloy of the two metais at their contacting
faces, as disgrammatically lllustrated in Fig. 1 by
8, partial sectional view of the cylinder wall and
Hner. This will result in a better transmission
of heat to the cooling ribs of the cylinder.

The union between the different metals can
even be lmproved in such 8 way that while the
liquid metal is being poured the cylinder together
with the core In place is subject to a rapid rota-
tion so that by the centrifugal force the metal is
under higher pressure urged into the annular
channel and against the interior surface of the
cylinder so as to form a coating of higher density.

Other objects and advantages will appear in
the following speciflcation while the features of
the invention will be polnted out in the appended
claims.
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The annexed drawing by way of example shows
a deviee for earrying out a method for the pro-
duction of the liner. Fig. 2 1s a sectional eleva-
tlon of the cylinder and the core placed therein.
This flgure also shows means for centrifuging in
side elevation, partially in section.

The cylinder 3 made of a light metzal, such as
aluminijum or its alloys, is secured e. g. by means
of clamps 9 to a support 2 which also closes its
bottom end. A core 4, which may comprise sev-
ergl parts and is provided with a central bore 5§
for the reception of the liquid mefal, is put into
the bore of the cylinder. Between the inside sur-
face of the cylinder 3 and the peripheral surface
of the core 4 there is left an annular space 6 the
width of which depends on the thickness required
of the cylinder liner and on the liquidity of the
metal used for the latter. At the top of the cyl-
inder, which is closed by a shoulder of the core,
the bore of the cylinder is flared as at 7 in order
that in this place a flange securing the liner to
the cylinder is formed. From the bore & there
are {n any sultable hight branched radial chan-
neis 8 which communicate with the annular space
6. In order that the core 4 is centred more re-
lably the closing support 2 is e. €. provided with
8 depression into which the bottom end of the
sald core extends while at the top end this core
may be engaged with the cylinder.

The same device may also be used for casting
with the assistance of centrifugal force inasmuch
as the support 2 carrylng the cylinder is fast
on a vertical shaft 10 adapted to be rotated at
high speed about the axlgs of the cylinder 8.
When this is done the liquid metal is caused to
flow under higher pressure in an outward direc-
tion in the channels 8 so0 that it rises in the an-
nular space & more quickly and is given a denser
structure therein,

The use of the special device for pouring the
metal results in certain advantages. The core 4
which may be fastened in any suitable way in the
cylinder extends beyond the top by any length de-
sired so that a high lost head is obtalned. If {s
preferably made of & bad heat conductor in order
to prevent the metal poured in from quickly cool-
ing down. To this end it may be moulded of sand
or a heat resisting material. In the flrst instance
it can readily be removed by being crushed while
a solid core would at least be made in two parts
the joint of which is disposed about in a plane
passing through the channels 8, as indicated by
the broken line A—B of Fig. 2, the two parts be-
ing interconnected by dowel pins 12. Then the
top portion of the core, which has & slightly ta-
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pered peripheral surface, can readlly be with-
drawn upwardly and detached from the lower
portion.

Finglly the core may even be dispensed with in
case the metal Is poured into the cylinder being
spun, about its axls in vertical or horizontal po-
sition.

The welded unification of the two different
metals forming the engine-cylinder will be best
attained by casting with well regulated tempera-
tures. The llght metal or aluminium alloy of the
outer portion of the cylinder melting at a lower
temperature than the harder lining metal, such ag
cast-iron, steel, hard aluminium or asimilar alloy,

i3 liquefled when the latter enters the space lefi 15
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for the lUning thereby forming an Intermediate
alloy uniting the two metals, By cooling the cyl-
inder the said llquefaction can he limited to a
superficlal zone of the c¢ylinder wall, On the
other hand, the cylinder may be pre-heated or
heat otherwlse conveyed when the temperatuire
of the lining metal does not suffice to melt the
cylinder wall superficially.

The compound engine-cylinder above-disclosed
has the advantage that 1ts structure is not any-
where interrupted so that continuous transmis-
glon of the heat resulting from the combustion to
the cooling ribs takes place while exienslon by
heat i3 almost uniform throughout.
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