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To all whom it may concern:

Be it known that I, Crarues B. Jacoss,
a citizen of the United States, and a resi-
dent of Port Chester, Westchester county,

State of New York, have invented certain.

new and useful Improvements in Resistant
Surfaces, of which the following is a speci-
fication. .

My invention relates to surfaces adapted

to resist abrasion, and more particularly to

an article adapted to resist abrasion by the
impact of particles of abrasive material
moving at high velocity. .

Objects of the invention are to provide
a surface adapted to resist abrasion in
dredging pumps and pipes, and other con-
duits; and also to provide such surfaces of
the desired shape and dimensions and which
may be produced easily and cheaply.

These and other objects of the invention
will in part be obvious and in part be more
fully explained by the following descrip-
tion. :

The invention consists in -the novel prod-
ucts herein set forth. ‘

Heretofore much difficulty has been ex-
perienced by the rapid wearing away of
surfaces subjected to the impact abrasion
of abrading materials in a fine state of di-
vision. For example, the inner surfaces of

centrifugal pumps employed in hydraulic

dredging wear so rapidly that it is neces-
sary to construct said pumps with lining
plates which may be removed and renewed
from time to time. Even then it is difficult
to maintain the efficiency of the pumps
owing to the rapid wearing away of the sur-
faces and the consequent increase in -the
clearance spaces. The pipes through which
the mixture of water and sand or rock frag-
ments are conducted require frequent re-
newal owing to the abrading action of the
materials. Similar difficulties are experi-
enced in other apparatus wherein the sur-
faces are subjected to abrasion by the im-
pact of abrading materials.

I have discovered that a practically inde-
structible surface may be produced by form-

ing it of elements harder than the abradant

to which the surface is subjected, providing
that the said elements are at the least in
substantially as fine a state of division as

* the abradant to the impacts of which the

surface is subjected, and so closely arranged
as to protect the binding material from the

action- of the abradant. The binding mate-

rial should be of such a character and so
disposed as to hold the surface elements
against the impact. of the abradant.

While a surface of the character described
may be .produced of various materials and
in various ways, preferably it is composed
of the materials and in the proportions set
forth in the following description of the pre-
ferred method of producing the article, said
method being set forth as a convenient and
desirable way of describing the article itself
in its preferred composition. . -

I have discovered that a surface of the
character specified may be produced by

forming a mold for the article, covering a

mold surface which is to form a resistant
surface of the article with a layer of the
harder elements which is to give the surface
its resistant quality, said elements being at
least in substantially as fine a state of di-
vision as the abradant to the action of which
the surface is to be subjected, and then.in-
troducing into the mold a liquid which will
penetrate the said layer without destroying
the elements thereof and which will there-
after become sufficiently rigid to effectively
resist displacement of said harder elements
by the abradant. For example, where it is
desired to produce a surface adapted to ve-
sist the abrading action of sand -or rock
fragments moving at a high velocity, as in a
dredging pump or conduit, I fornt a sand
mold such as those employed for making
iron castings. I then cover such of the mold
surfaces as are to form the resistant surface
of the article with a layer of corundum, car-
borundum, alundun, or a similar natural or
artificial material which is harder than the
sand or rock which is to be dredged, said
bharder material being comminuted, prefer-
ably somewhat finer than the sand or rock
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fragments. This layer should cover the sur- .

face of the mold so that the interstices be-
tween the particles or elements should at the
least be as small as' the particles of the
abradant. The layer may be and preferably
is given a substantial thickness, as say from
a thirty-second to an eighth, or even a quar-
ter of an inch, where the coarser grades are
employed. Where the surface of the mold
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which is to receive the layer of the hard
material does not occupy such a position in
the mold that the material will rest thereon
by gravity, the material may be mixed with
and temporarily held by any suitable ma-
terial. Preferably, a binding material is
employed which will be displaced by the
liquid which is introduced into the mold.
In the example given, a paste, such as that
employed by coremakers, may be used and
a coating consisting of the hard material

and the paste may be applied either di-

rectly to a mold surface or to a sand core
and then afterward introduced with the core
into the mold. The layer of harder mate-
rial having been applied to the desired sur-
face or surfaces of the mold, the latter is
filled with molten iron which will penetrate
the layer of harder material so that when it
cools, it will firmly unite them and hold

~ them in such close relation that the iron

25

will be protected from the .action of the
abradant and at the same time effectively re-
sist displacement of the elements of the
harder material by the abradant. Where

the layer of harder material includes a bind-

_ing material, such as the paste referred to,
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molten iron will destroy the same and take
its place in the layer, thus uniting the ele-

ments of the harder material as in the case |

where no binding material is employed.
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In order that my invention may be more
fully understood, I have in the accompany-
ing drawing which is referred to herein and
forms a part hereof illustrated two products
made in accordance with certain features
of my invention together with the molds
with which the same were made. '

Of the drawings, Figure 1 is a vertical
section of a mold for casting a bar or flat

plate with a resistant surface; Fig. 2 repre- .

sents a section of the article cast in the mold
of Fig. 1; Fig. 3 is a view similar to that
of Fig. 1 illustrating another form of mold;

and Fig. 4 represents a section of an arti- |

cle cast in the mold of Fig. 3.

Referring to the drawings in detail, the
mold of Fig. 1 comprises a drag section 1

in which a mold recess 2 is formed. The
lower horizontal surface of this mold recess
is represented as having applied thereto a
layer 3 of a suitable hard material, the ele-
ments of the layer being represented as com-
pletely covering the mold surface and as
having a substantial thickness or depth.
The mold is completed by the cope section
4 in which is formed the gate 5 through
which the mold may be filled with molten
iron.

In Fig. 2 the plate or bar 6 cast’in the
mold in Fig. 1, which plate may be a lining
plate for a centrifugal dredging pump, is
represented as having embedded 1n the lower
part thereof and forming its lower surface,
a layer 7 of the hard material.
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In Fig. 8 the mold recess is foi;ned paitly
in the drag section 8 and partly in the cope

section 9, and the recess is partly filled with -

a core section 10. In this case the layer of -

hard material is represented as a coating 11
around the core 10, the elements being held
by suitable binding material. The gate
through which the mold is filled is repre-
sented at 12. The article cast in.this mold,
which article may be a pipe, is represented
in section in Fig. 4. As there shown, the
article 13 is provided on its inner surface
with -a layer 14 of the hard material, the
molten iron having displaced the binding
material and serving to so firmly unite the
elements of the hard material as to' effec-
tively resist their displacement by the action
of the abrading material passing through
the pipe. v ' '

It will be seen that by reason of my in-
vention an article is supplied which forms
a resistant surface which may be accurately
formed and the article itself produced at

only :a slight expense in addition to that of.

an ordinary iron casting.

It is to be observed that various materials
may be employed both for the surface and
the body of the article, the materials select--
ed being those best adapted or suitable for
the particular use to which the article is
to be applied. o :

Tt is to be understood that in this applica-
tion I do not claim the method for pro-
ducing the article herein claimed, the same
forming the subject-maiter of Patent No.
954,965, dated April 12, 1910, this applica-
tion being a division of my application for

In its broader aspects my invention is not
limited to the particular materials herein
specified by way of example, as many varia
tions may be resorted to without departing,

-from the main principles of the invention

and without sacrificing its chief advantages.
I claim: - ' '

1. A conduit adapted to resist abrasion,
said conduit consisting of a shell of cast
metal; said shell having its inner surface
provided with a layer of granular mineral
elements, said elements being of such ma-
terial and size that they will not be injured
by the heat of the molten metal when cast-
ing the same and said elements beinigr 0
closely arranged as to protect the shell from
abrasion. " .

9. A ‘conduit adapted to resist abrasion,
said conduit consisting of a shell of cast iron
having its inner surface provided with a
layer of granular corundum, the particles
of ‘the corundum being so closely arranged
as to protect the iron in which they are em-
bedded from abrasion. o

8. A conduit consisting of a metallic
matrix and particles of hard mineral ele-

| ments embedded therein, such particles be-
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ing distributed with substantial uniformity
in the matrix on the inner surface thereof.

4. A conduit consisting of cast iron and
particles of highly refractory hard mineral
elements embedded in the inner surface
thereof, such particles being distributed with
substantial uniformity so as to protect the
inner surface of the conduit from wear
by the impact thereon of abrading materials.

5. A conduit adapted to resist wear by
particles of abrasive material moving at a
high velocity, said conduit consisting of a

shell of cast metal having embedded in its
inner surface a layer of hard mineral ele-
ments so closely arranged as to protect the 15
metal in which they are embedded from the
action of the abrasive materials.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

CHARLES B. JACOBS.
‘Witnesses:

H. B. Younkin,
Wu. J. Doran.




