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To all whom it may concern.:

Be it known that we, CameprLL ScorT and
WiuLiam DEeats, of Yonkers, in the county
of Westchester, and in the State of New
York, have invented a certain new and use-
ful Tmprovement in Processes of Impreg-
nating, and do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof.

The object of our invention has been to
devise a process of impregnating a rela-
tively solid substance with a metal for pur-
poses which will be more fully hereinafter
explained, and to such ends our invention
consists in the process of impregnating with
metals hereinafter specified.

We have discovered that with the im-
pregnation of a relatively solid substance
with a metal having a lower melting point,

compositions of matter can be formed which -

are highly advantageous for many uses
The subject of the present application for
patent is such a- process and is not to be
limited to the particular purposes herein
mentioned nor to the formation of compo-
sitions of matter only for the purposes here-
inafter specified. We have found, for In-
stance, that to impregnate carbon with a
metal, such as brass, makes electric brushes
or contacts which are of high conductivity
and which cause sparking to a much less
extent than contacts made only of carbon.
We have found that carbon impregnated
with brass, tin or a Babbitt metal, makes
bearings which run with relatively little
friction and which have great durability.
We have found that impregnating the
graphite core of a lead pencil with lead
causes such core to have much greater dura-
bility than ordinarily and enables it to re-
tain' a point without sharpening much
longer than usually. We have found that
cast iron can be impregnated with brass,
tin or Babbitt metal so as to form a bear-
ing surface of much greater durability than
that of the iron alone whether such impreg-
nation be only on the surface or whether it
penetrate entirely through the metal. We
have found that we can drive molten metal
through a carbon or other porous mold so
as to fll a mold cavity and cause a perfect
casting to be made. Many other substances
can be impregnated by another substance by
our process, as for instance, cement or porce-

laiin objects can be impregnated with molten
glass. )

While we shall illustrate our process by
the best manner of practising it with which
we are familiar, we desire it to be distinctly
understocod that the illustrated process is
only one of many possible processes and is,
therefore to be regarded only as typical of
the broad invention of which it is but one
embodiment.

The apparatus by which such typical em-
bodiment of the process is practised com-
prises a press consisting of a base 10 and a
head 11 connected by bolts in the usual man-
ner. A vertical cylinder 12 is formed on
or attached to the said base and contains a
piston 13. The head 11 contains a chamber
14 preferably having a heat-insulating lin-
ing 15. The upper surface of the piston 13
has a groove in which is mounted a soft
metal gasket 16 and the under surface 17
of the head 14 is made flat so that said gas-
ket may perfectly fit against it. A pipe
18 is connected with the lower end of the
cylinder 12 beneath the piston 13 and such
pipe is connected with a water-supply pipe

19 and a water exhaust pipe 20. Inlet and.

discharge valves 21 and 22 respectively, con-
trol the said pipes, and a check-valve 23 is
mounted in the pipe 19 between the valve 21
and the pipe 18. A pipe 24 is connected
with the chamber 14, with an inlet pipe 25,
an air discharge pipe 26 and with a pipe
97 connected with the pipe 18. The pipes
95 and 26 are respectively provided with
an inlet valve 28 and an exhaust valve 29
The pipe 27 is provided with a check valve
or valves 30 opening toward the water-
pipe 18. '

In the practice of our said process by the
said apparatus, a crucible 31 containing the
carbon to be impregnated and molten metal
is placed upon the piston 13; the water in-
let valve 21 is opened and water is admitted
beneath the piston 18, raising the latter until
its gasket 16 makes a tight joint with the
surface 17, thus completely inclosing the
crucible in the chamber 14 and making the
latter air-tight. The air inlet valve 28 is
then opened, thus admitting air to the
water-pipe 18 through the check valve or
valves 30, and also admitting air to the
chamber 14. As the air pressure at the
upper end of the piston is confined to the
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floating in the metal.

area inclosed by the gasket, while the water
pressure, augmented by the air pressure at
the lower end of the piston, reaches the en-
tire piston area, the pressure holding the
piston against the head is much greater
than that tending to force it away so that
the admitting of air into the chamber does
not cause any opening of the chamber by
retraction of the piston. As the air has
access to all sides of the crucible, there iy
no tendency to break the crucible. Ileat
of the metal has expanded the @ases within
the pores of the carbon and thereby expelled
them to a considerable extent, and the pres-
sure of the air overcomes the surface ten-
sion of the metal and drives the molten
metal into the pores or interstices of the
carbon, impregnating it to any desired ex-
tent according to the conditions as later
herein described. As the pressure can reach
the inner interstices of the carbon, we have
found that we can impregnate compara-
tively delicate charccal with molten metal
without in any way breaking the structure
of the charcoal. A'very short lapse of time
is sufficient for ordinary impregnation, and
when the impregnation is completed, the
air-discharge valve is first opened, and, when
the air has escaped, the water-discharge
valve is opened, permitting the piston to
descend, when the crucible can be removed
and the excess of metal, if any, poured off.

As carbon is of less specific gravity than
metal, it is necessary, if the carbon is to he
impregnated all over its surface, that the
carbon be maintained below the surface of
the metal. This can be accomplished in va-
rious ways. In the crucible which we have
illustrated, we have provided an inner ledge
32, and after the crucible has been packed
with the carbon blocks 33 to be impregnated,
pieces of wrought iron wire or rods 34 are put
into the crucible and engaged under the said
ledge 82 to prevent the carbon blocks from
i As wrought iron has
a much higher melting point than brass, for
instance, it is entirely practicable to use rods
made of wrought iron for securing the com-
plete immersion of carbon blocks in brass.
Instead of the wrought iron rods, a disk or
fire-brick can be used, as we have
found that ‘metal readily passes through
such material.

If desired, loose porous material, such as
powdered carbon or graphite may be im-
pregnated -with metal, the metal serving also
as a_binder, so that the impregnated mate-
rial becomes a solid mass. As the powdered
carbon or graphite would float upon the sur-
face of the metal and thus not be properly
impregnated, it is necessary to hold such
material beneath the surface of the metal, as
by a disk or plate of fire-brick or in some
other manner. For instance, if it is desired
to form a bearing block of a given shape, a
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separable porous mold of the said shape ean .

be made, and such mold, after being filled
with the powdered carbon, can be put into
the crucible and held down in either of the
manners hereinbefore described. '

By varying the proportions of the carbon
and metal, the qualities of the resulting
product may be varied, such, for instance, as
the conductivity or resistance to wear. If
more metal is charged into the mold than
will saturate the porous substance, the ex-
cess of metal simply remains in the erueible
when the earbon is'taken out. If less metal
than will saturate the carbon he introduced,
or if the time of the operation he sufficiently
shortened, only the surface of the carbon
may be impregnated. If graphite be used,
the graphite compresses into coherent masses
before impregnation takes place so that the
resultant product has seams of meta] run-
ning through it. If, however, some other
form of carbon, such as coke-d nst he added,
this prevents the said compression into co-
herent masses and there is a uniform dis-
tribution of the metal throughout the mass.
It desired, in order to secure g more uni-
form mixture of the metal and powdered
graphite, the impregnated graphite may be
stirred before the metal has solidified.

It will be understood that any method by
which a relative difference of pressure can
be produced between the pressure of the
fluid and the pressure in the pores to be im-
pregnated will accomplish the desired re-
sult.

We claim:

1. The process of combining a porous sub-
stance not naturally absorbent to a metal
with a metal, comprising melting said metal
and exerting pressure on said molten metal
to force it into said pores.

2. The process of combining a porous sub-
stance not naturally absorbent to a metal
with a metal, comprising melting said metal
and immersing said substance in said molten
metal and causing pressure on said metal.

3. The process of combining a porous sub-
stance not naturally absorbent to a meta]
and having a structure, with metal, compris-
ing melting said metal and causing a differ-
ence in pressure between said metal and the
pressure in said pores. .

4. The process of combining carbon and
metal, comprising melting sald metal, im-
mersing said carbon in said molten metal
and causing pressure on said metal.

5. The process of impregnating carbon
with metal comprising melting said metal,
immersing said carbon in said molten metal
and creating a pressure upon said metal.

6. The process of forming an article con-
sisting of carbon and metal, comprising
forming a block of carbon of the shape of
the desired article, bringing said block into
contact with molten metal, and producing a
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difference in pressure between the pressure
in the cavities in said block and the surface
of said metal.

7. The process of forming an electrical
contact, comprising forming a carbon block
substantially of the shape desired for said
contact, bringing said block into contact
with molten metal, and producing a pres-
sure on said metal.

8. The process of combining carbon and

e

metal, comprising casting the metal into the
pores of the carbon under pressure.

In testimony that we claim the foregoing
we have hereunto set our hands.

CAMPBELL SCOTT.
WILLIAM DEATS.

Witnesses:
Maser E. Sarrry,
Epwarp A. Firom.



