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This invention relates to a method and apparatus for spraying
molten metal to improve the character of the metal deposit made
by such a process.

For the application of molten metal sprays several devices
have been developed and used which involved the feeding of a
wire of the metal to be deposited through the “gun” and bring-
ing to a focus on the wire at a melting zone streams of fuel gas,
usually acetylene and oxygen adequate to melt the metal, to-
gether with a carrier stream of air at higher pressure to form a
spray of the molten metal which may be projected against the
body to be coated. Such devices are capable of melting and spray-
ing steel, copper, bronzes, brasses, aluminum, zinc, lead, tin, cad-
mium, and other metals.

One of such devices is disclosed in U.S. Patent 1,776,632,
and is currently sold under the name of the Metal Spray Com-
pany of Los Angeles.

In this device the metal wire is fed from the back of the gun
out through the nozzle and at a point or zone slightly beyond the
end of the nozzle the melting of the wire takes place from the
heat supplied by the combustion of the acetylene and oxygen.
The acetylene is usually supplied to the gun at a pressure of about
15 lbs. For the above mentioned metals with the exception of lead
and tin, while for these two metals a pressure of 11 lbs. Is usually
adequate. The oxygen is usually supplied to the gun at a pressure
of about 12 lbs. For the lead and tin and at about 17 lbs. for the
other metals. The carrier stream of air fed through the gun and
more or less mixed with the oxygen or acetylene within the gun
is usually supplied at about 50 to 60 lbs. pressure.

I have discovered that by applying to the molten metal spray
beginning at a point slightly beyond the melting zone an enclos-
ing sheath of hydrogen supplied at relatively low pressure, for
example, 1 to 5 lbs., a substantial reduction in oxidation of the
metal while it is in molten condition is accomplished, and the
character of the grain of the deposited metal is greatly improved.

Accordingly, one of the objects of this invention is to supply
such a sheath of hydrogen in the manner described to a molten
metal spray being formed and projected in the manner above de-
scribed. Another object of the invention is to provide an appara-
tus by means of which such a sheath of hydrogen may be applied
without disturbing the normal lightning and operation of the
metal spray gun, while improving the metal depositing results
obtained thereby.

Further particular objects and advantages of the invention
will become apparent from a perusal of this specification.

Referring now to the drawing,
Fig. 1 is a perspective view showing, for illustrative pur-

poses, a type of metal spraying “gun” utilized in performing my
invention.

Fig. 2 is a detail view, partly in section, showing one form 
of the attachment which I add to such a gun for carrying out my
invention.

Fig. 3 is a front elevation of the parts shown in Fig. 2.
Fig. 4 is a detail view partly in section of a modified form of

the attachment for supplying hydrogen.
Fig. 5 is a front elevation of the parts shown in Fig. 4.
Referring further to the drawing, the improvement herein de-

scribed may be added to any metal spraying gun, of which there
are several currently on the market, and which include some
means, usually an air driven turbine motivated mechanism for
continuously feeding the wire from the back of the gun out
through its nozzle, ducts including regulating valves for supply-
ing a gas such as acetylene and another gas such as oxygen to the
interior of the gun, so that they may be projected out through the
nozzle surrounding the wire with the purpose of having the com-
bustion take place in the atmosphere just beyond the nozzle where
the wire will be melted. Such devices include provisions for sup-
plying air at higher pressure to the interior of the gun and eject-
ing it along with the fuel gases to form a carrier stream for the
molten metal capable of projecting it in “atomized” form against
the body to be coated. The details of construction of such guns
do not constitute part of this invention, as they are already well-
known in this art.

As indicated above, my invention comprises adding to such
guns means for applying an enclosing sheath of hydrogen gas to
the atomized metal spray just slightly beyond the melting zone,
and in furtherance of that object I provide as shown in Figs. 2 
and 3, an attachment for the gun comprising a manifold having
1 an annular channel 2 into which hydrogen is fed by means of
the pipe 3. The manifold may be secured in any suitable manner
to the gun 4. For example, the exterior of the nozzle 5 may be
provided with threads as shown at 6, and by means of corre-
sponding threads on the manifold the latter may be secured in
position. In the form of construction shown, an annular plate 7
may be utilized to seal off one side of the manifold channel, as
shown in Fig. 2 and a gasket 8 may be supplied additionally for
effecting this seal, the gasket being pressed against the face 9 of
the housing of the gun. At separated apart intervals, surrounding
the nozzle a number of jets such as 11, each having a duct 12may
be secured in any suitable manner, for example as shown, to the
manifold for conducting the hydrogen gas forwardly toward 
the end of the nozzle. I have found that four jets are adequate for
the usual gun, although a greater or lesser number may be used,
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if desired. The control valves for regulating the fuel gases, the air
and the hydrogen are not shown, as they do not constitute a part
of the invention.

In the operation of the gun with the improvement shown in
Figs. 2 and 3 attached thereto, after the gun as been ignited, that
is by igniting the acetylene and oxygen, the air stream will be ad-
mitted to the gun and as the wire is fed forwardly, usually auto-
matically, the metal wire will melt just beyond the end of the
nozzle and the molten metal will be carried is spray form by the
air stream. The hydrogen may then be turned on, and as it flows,
under low pressure, that is, about 1 to 5 lbs. Pressure, it will en-
velop the stream of air, molten metal, and products of combus-
tion and will be ignited by its contact with the metal spray. The
oxygen require to support the combustion of the hydrogen may
be derived either from the oxygen found within the metal spray
or from the atmosphere through which the metal spray flows.

I have found that when the innovation is used the manner de-
scribed, the deposited metal will have a character and color con-
siderably different from that which would be deposited without
the use of the hydrogen. It will, in the case of any of the above
mentioned metals, have a color more closely approximating the
color of the same metal produced either by casting or forging
processes. Also, the grain or texture of the deposited metal will
in all cases be finer, more dense, and, in the case of the hard met-
als, will be harder than can be obtained without the use of the hy-
drogen supply. Also, the bonding of the metal coating upon the
article being coated is, I find, more firm and more permanent.

One of the advantages noted in metal coatings deposited in
accordance with this invention resides in the fact that the de-
posited layers of metal are suited better for machining or grind-
ing operations.

A modified form of the improved attachment is shown in
Figs. 4 and 5. In this case the distributor for the hydrogen pro-
vides a circular orifice rather than a plurality of jets. To accom-
plish this, a member 13 is attached to the nozzle of the gun, for
example, by the threads shown, and a shield 14is secured thereto,
for example, by the threads shown, thus providing a manifold
channel 15 and a hydrogen supply passage 16 which extends
around the nozzle5 as shown. The hydrogen emitted from the
circular orifice will then flow along the outside surface of the
nozzle and form an enclosing sheath wholly surrounding the at-
omized metal spray, being ignited and burned in the same man-
ner as was described above in connection with Fig. 2. A gasket
17may be employed as shown, to aid the sealing of the manifold
channel 15.

In the operation of either device, as the wire 18 emerges be-
yond the end of the nozzle, it is subjected to the heat supplied in
that zone by the combustion of the oxygen and the acetylene.
This region, there the wire passes from solid to molten sate, is
referred to as the melting zone. As the metal melts it is blown off
the end of the wire in finely divided particles by the action of the
carrier stream of air, which is usually supplied to the gun at about
60 lbs. Pressure. Lower pressures such as 11 to 17 lbs. Are usu-
ally adequate for the fuel gases.

One effect which appears to take place, in accordance with
this invention, is that the hydrogen becomes ignited and burns be-
yond the melting zone, and apparently excludes the oxygen in the
surrounding atmosphere from making contact with the molten
metal, particularly while it is at its highest temperatures, and ap-
parently diminishes the amount of oxygen in the carrier stream.

The reduction in oxidation of the metal spray resulting from less-
ened contact of the molten metal with oxygen appears to contribute
to the fineness, density and improved machining characteristics
off the deposited metal layer.

The addition of the hydrogen as an enclosing sheath to be
burned appears to function best when it is supplied at low pres-
sure, preferably in the range indicated. Even less than 1 lb. may
be used, but it does not appear advantageous to use pressures
much in excess of 5 lbs. At these low pressures the rate of flame
propagation back toward the hydrogen orifice or orifices is fast
enough so that the hydrogen is already burning when it strikes
the conical spray of “atomized” metal.

For the purpose of illustrating convenient modes of utilizing
this invention I have shown in some detail attachments for sup-
plying the hydrogen, but it will be recognized that these attach-
ments may be varied and otherwise constructed, without departing
from the principles of the invention herein described.

Having shown and described my invention, I claim:
1. The method of spraying molten metal, which comprises

feeding the metal to be melted to a melting zone, supplying oxy-
gen and a hydrocarbon gas at moderate pressures to the melting
zone for melting the material, supplying a carrier stream of air to
the melting zone at a pressure and velocity exceeding those of
the fuel gases, and circumferentially blanketing the projected
spray stream beyond the melting zone with a sheath of hydrogen
added thereto at low pressure and velocity in a direction substan-
tially parallel to the flowing spray stream in the open atmosphere
beyond the confines of the apparatus employed in projecting the
spray stream.

2. The method of spraying molten metal, which comprises
feeding the metal to be melted to a melting zone, supplying oxy-
gen and a hydrocarbon as to the melting zone for melting the ma-
terial, supplying a carrier stream of air for mixing with the molten
metal and combustible gases, and circumferentially enclosing
the projected spray of metal and gases with sheath of hydrogen
applied to said spray in a direction substantially parallel to the
flowing spray stream in the open atmosphere beyond the con-
fines of the apparatus employed in projecting the spray stream at
a pressure and velocity less than half those of the fuel gases.

3. The method of spraying molten metal comprising con-
tinuously feeding the metal to a melting zone, supplying a hydro-
carbon gas and oxygen to the melting zone for melting the metal,
supplying to the melting zone a carrier stream of air at pressures
and velocities greatly exceeding those of the fuel gases for pro-
jecting a spray of melted metal, and applying a circumferential
sheath contacting the metal spray consisting of hydrogen gas
supplied in a direction substantially parallel to the flowing spray
stream circumferentially to the spray in the open atmosphere 
beyond the confinces of the apparatus employed in projecting 
the spray stream at a pressure and velocity much lower than those
of the fuel gases and beginning at a zone beyond the melting zone.

4. The method spraying molten metal comprising continu-
ously feeding a metal wire to a melting zone, supplying acety-
lene and oxygen to the melting zone at pressures ranging between
10 and 17 lbs. for melting the wire, supplying air at about 60 lbs.
pressure to the melting zone to atomize and project the melted
metal, and enclosing the projected spray of metal and gases be-
ginning at a point beyond the melting zone in the open atmos-
phere beyond the confines of the apparatus employed in projecting
the spray stream with a sheath of hydrogen gas added thereto at
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pressures under 5 lbs. in a direction substantially parallel to the
flowing spray stream.

5. The method of spraying molten metal which comprises
feeding a metal wire to a melting zone, mixing oxygen and
acetylene at a medium pressure and projecting them out in the
atmosphere and burning them at sail melting zone where the wire
is thus melted, projecting along with the oxygen and acetylene a

stream of air at much higher pressure to atomize the molten
metal and project in onto the object being coated, and supplying
to the outside of the metal spray a circumferentially enclosing
sheath of hydrogen applied thereto in a direction substantially
parallel to the flowing spray stream beyond said melting zone at
a pressure much lower than said medium pressure without pre-
vious mixture with the oxygen and acetylene.

RICHARD ERHARDT
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