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In industrial i)radtlce, a coating of metal is .

frequently applied
metal by spraying. For this purpose, the metal
to be applied is projected against the surface to
be covered in the form of a spray, the particles
of which are in a molten or heat plastic condi-
tion. As a rule, metal spraying is carried out
with the use of metal spray guns, i. e., devices
in which the metal is fed to a heating zone from
which zone metal particles, at least some of
which are molten or in a heat plastic condition,
are propelled against the surface to be sprayed,

by a blast of air or other gas. The application

o

of sprayed metal may, for example, be carried
out to protect the base against corrosion, to
provide a surface of the desired ornamental or
bearing characteristics, or to build up worn ma-
chine parts.: - .

In making spray metal coated articles, par-
ticularly re-built bearings or other working sur-
faces of machine parts, it is essential that the
applied spray metal adheres to the surface to

which it is applied with a high degree of bond,

for, otherwise the applied spray metal will come
off. In the past, spray metal coated, metal-sur-

to a base of the same or other -
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- relatively high
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faced articles have been generally of two kinds. .

“Those in which -the base is pre-conditioned for

. spray metal bonding by mechanical roughen-

ing and those in which the base Is so pre-condi-
tioned by heating. = . ) o

Mechanical roughening of a metal surface to
adapt the same to receive and retain applied
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spray metal must be of a type involving the for-

mation of a multiple number of closely spaced
cavities with peened and splayed edges and in-

_terspaces, forming & multitude of keyways. Hith-

erto, the most common method of procuring such
type surface has been by sand or grit blasting.
sand or grit blasting, however, is in many cases
unsatisfactory and spray metal coated articles,
obtained from such sand-or grit blasted surfaces
will often come part by reason of the deficient
bond obtaining between the spray metal coat-
ing and the blasted surface. This is particularly
true when heavier spray ‘metal coatings have
been applied to substantlally flat surfaces and
in cases where spray metal has been applied to
surfaces forming an inside diameter.
metal has a tendency to shrink and in these cases

"the sand or grit blasted surface does not pro-
vide a sufficient bonding surface to prevent the’

separation of the applied spray metal coating

Spray,
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- metal articles or surfaces
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from the base. For this reason, for instance, . it
has never been practical to make spray metal
coated, hardened engine valve seats or similar

"objects in which an especlally strong bond be-

tween the spray metal coating and the base
is required. Furthermore, many bases and par-
ticularly those constituted by machine tools or
parts such as, for instance, generator shafts or
the like, are inherently unsuitable for sand or
grit blasting. . o
An alternative form of mechanical surface
roughening for spray ‘metal bonding purposes is
that of machine roughening the surface to be
sprayed in a. particular manner designed to
procure the above-mentioned surface character- .
istics essential for spray metal bonding. 'The
articles obtained by . this roughening method,
however, are subject to substantially the same
inherent limitations and drawbacks as those pre-
pared from a sand or grit blasted base. A )
The heating method of surface conditioning
a metallic base to bond thereto applied spray
metal involves the heating of the suiface to a
temperature and to.spray the

hot surface with metal. This method is not

".widely used and requires, as & general rule, con-

siderable skill and elaborate equipment and is
relatively expensive. Furthermore, in most cases

‘the temperature to which the surface or base
‘must be heated is so high that it tends to warp

or otherwise destroy the article to which the -
metal spray is to be applied. Hence, it is in
many -cases impossible to obtain satisfactory
spray metal coated articles having - the spray
metal directly heat bonded to its base. ‘
There is one basic limitation inherent in prac-
tically all- of the hitherto used spray metal
bonding means. This lipaitation resides in the
fact that those bonding means are not adapt-
able to hardened mgtal articles or surfaces.
Many hardened articles or surfaces cannot be
properly surface-conditioned by mechanical

_roughening procedures such as grit or sand blast-

ing or rough-machining. On the other hand,
the heating method is not feasible, for most such
will soften and thus
Jose their hardness if they are heated to the
temperature necessary to secure the desired de-
gree of bonding to the spray metal applied there-
to. Though partly hardened articles have been
prepared by grit or sand blasting, using. very

hard grit such as aluminum .oxide abrasives, '
nevertheless, the bond obtained is usually unsatis-
factory. . .
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One object 61‘ the invention comprises inter.

alla a spray metal coated, metal-surfaced arti-
cle substantially free from the limitations and

drawbacks characterizing hitherto known spray

-metal coated, metal-surfaced articles.
further objects of the invention
. from. the following description.
' ' The spray metal coated, metal-surfaced article

This and
will be apparent

in accordance with the invention-essentially com- -

- Drises an article having a metal surface, a layer of
spray metal, and; intermediate said metal surface
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electrode size and electric current should be suit-

ably coordinated. . R
Contact between the metal electrode and the

metal surface to be conditioned for the metal

. spraying operation is established in the ordinary

- manner by placing the electrode in direct con-
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--and sald layer of spray metal, metal deposited .

upon and bonded fo said surface by fusion and
by an irregular surface frozen from

. semi-liquid state with a multitude of projections -

with overhanging edges and minute craters with
overhanging ediges, at least the majority of sald
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projections and craters being In interlock with . -

spray metal particles of said layer of spray metal.
.- Ihave found that best results and a particular-
ly good interlock with the superimposed spray
metal are obtained by so ‘selecting the size and

spacing. of the projections snd craters on the .

surface of the fusion-deposited metal that the
same gare of substantially the same order of mag-
nitude as the size of spray metal particles in
the spray metal -layer. C
Within the preferred embodiment of the in-
vention the irfegular surface of fusion-deposited
metal is preferably so constituted as to have in
additlon to the projections of the order of mag-
nitude of spray metal particles, projections of a
higher order of magnitude and preferably of an
order of megnitude not appreciably in excess of
¥s’". T™ese projections of higher order of mag-
"nitude, though not necessarily .acting as inter-
Jocks with spray metal particles of the superim-
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tact with such surface. Within the range of
normal requirements, practically any metal sur- |
face and any metal electrodé may be used. In
-case, however, any particular electrode metal
should prove unsuitable or unsatisfactory in its
application to a given metal surface of a base to
be conditioned for spraying, the operator can.
determine by a few simple empirical tests as to
which electrode metal to select. As a practical -
guide any two metals that can be joined by heat-
ing will operate as electrode material on the sur-
face to be conditioned for spraying. .

- 'The electric heating of the contacting surfaces
of the metal electrode and metal surface to be
conditioned for spraying may be effected by plac= -

" Ing the electrode and the metal surface in elec-
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tric circuit with a source of electrical energy in
such manner that the circuit is closed by contact
between the metal surfac: and the metal elec-"
trode. The conditions of current flow in’ the cir-
cuit upon so closing the same are preferably so
adjusted that conditions of resistance heating at
surfaces of electrode and metal

30 surface maintain. By conditlons. of resistance

heating I mean that the

current flowing through
the contacting surfaceés

is in amount and in-

- tensity sufficient to cause heating at the con- -
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" posed layer of spray metal, nevertheless, contrib-

"‘ute to the bond by counteracting or preventing
slippage of the spray metal layer with respect to
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‘the base surface, resulting from the shrinkage of -

the applied spray metal. .
One method, inter alia, of preparing a Spray
. metal coated article in accordance with the in-
_vention may be for instance by the deposition of
electrode material upon the metal surface of such
article and the subsequent application of spray
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tacting surfaces by the resistance offered the free
flow of the current by reason of the Joint con-
stituted by the contacting surfaces. = -
Though voltages having 3 wide range, includ-
ing relatively high voltages.of the order of mag-
nitude of one hundred or two hundred volts or-
more, may be used, I prefer to use voltages of a
lower order of magnitude. One of the reasons
for the preference for a lower voltage range is
that higher voltages have a tendency to arc badly
particularly when making and breaking contact
between the electrode and the metal surface,

metal to the thusly treated base. ‘procedure - face treated Though relatively mild arcing may
of depositing electrode material involves: - be beneficial in- the procurement of a satisfac-
' f contact between such metal surface 90 &rﬂycondmonedﬁsurtwe, excessive arcing is un-
and a metal electrode, electrically heating the ' normal. conditions an aspect, im-
- contacting surfaces of the electrode and the  Dairing satisfactory deposit of electrode material,
- metal surface by means of an electric current - Cot amounts of -metal may be lost as
* flowing through sald contacting surfaces under - the result of the high tem caused by
conditions of resistance heating to substantially 55 the arc thereby tending to er the procedure
fuse electrode material and firmly bond the same ’leu,emdem._l'nrummore,mh}rcmg is at-
fo sald metal surface arid causing small amounts tended -by operational difficulties which would
of electrode material to be left deposited on the = Often require a greater skill .on the part of the
metal surface. By such fusion-deposition of  Operator and or control mechanism. A
eloctrode metal the latter is bonded by fusion to 60 3tll further disadvantage of excessive arcing is
the base leaving a surface of the desired irregu- - the formation of metal oxide which may tend to
lar projection and crater pattern without the - impair the bond in certain cases between the con-
necessity of further treatment. When making - ditioned surface and thereto applied spray metal
at Jeast some of the metal deposits relatively - "It "is best, therefore, to so adiust the conditions
mmumwmmm_mm.wdcmmtmmthedmtth:gumm
age, the resulting irregular surface will . or breaking the same, the current intensity ¢
lndudethehrgertype’pmjecﬂmgbme‘mfemd nmdmﬂylo'tolvddmmmdyqt_
B o K o hsvetheeununtmlmmtandmtmaltym-
" . 'The ele¢trode material that may he used is cient to cause the desired and bonding
- preferably of the wire type, L. e., of the type in 70 of electrode rial. . :
- . Which a wire or bar, whether “round,” “fiat” or of - -While very low voltages such as even fractions
- any other shape, constitutes an electrode. For of one volt can be used and give, when applied
- best results, a nickel wire electrode is preferred. with care, fairly satisfactory results, such low
%* ‘commercial nickel wire constitutes a sat- are a5 & rule not desirable for large-
Istactory that 78 scale use
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of relatively small or at least fairly sharp pointed
electrodes so that the procedure is slow. In gen-

3

bond will result and therefore where a strong

~ bond is not desired the deposits may be quite

eral, a satisfactory current will depend upon the .

voltage, the size of the electrodes and principally
upon the amount of contact between the -elec-

. ‘trode and the metal surface of the base to be

sprayed. These factors may be adjusted to suit
particular conditions. Average voltages from
one-half to twenty volts give satisfactory results.
For best results, however, a voltage range of from
two to nine volts is ordinarily to be preferred.

10.

The amount of current to be used may vary over’

5 wide range depending upon the factors herein-
above recited. As a general rule, when using
wire electrodes a current in excess of two hun-
dred amperes and most preferably a current of
the order of magnitude of about 300 to 400 am-
peres is satisfactory. Thus, for instance, a 300
ampere current gives good results with a %'’
nickel wire electrode. When using larger elec-
trodes the use of larger amounts of current may
be necessary. i

The deposition of small amounts of electrode

material may be caused either by the melting off:

of small amounts of electrode material from the
tip of the electrode or by pulling off small
amounts of fused surface bonded electrode ma-
terial from the tip of the electrode wher moving

the latter. In the majority of cases, deposition ,

of electrode material may be caused in both of
these manners. Moving of the electrode will as
a rule, accomplish the desired deposition of small

amounts of electrode material firmly bonded to-

the surface area to which electrode contact was
applied. = N
The metal surface to be conditioned for spray
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. metal application when inserted in circuit, 25 -

above set forth, with a suitable metal electrode

and a suitable source of electric energy is prefer-

ably repetitiously contacted such as repetitiously
contact stroked with the electrode on successive
areas, .the stroking action depositing on these
areas small amounts of electrode material firmly
ponded thereto. Alternatively, the electrode

may be applied with a stippling action to the:

metal surface. While these. procedures essen-
tially involve breaking and making contact be-
tween the metal surface and:the- electrode, it is
" also possible and sometimes advisable to move
the electrode relative the base while maintaining
resistarice-heating contact therebetween. When
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widely spaced. For a strong bond, however, it is
preferred to have spaces between amounts of
fus}(:n-deposited metal not appreciably in excess
of #''. : L .
The amount of metal, fusion-deposited on the
base, as well as the size of the larger type irregu-
lar projections, if such are present; may be varied
to suit conditions or requirements. When &
heavy spray metal coating is to be deposited,
it is advisable to make some of the larger type
projections relatively large. Some of these pro-
jectlons may thus, for instance, extend as much
as t’* or even more. However, where a thin
coating such as a #"* coating is to be applied by

.metal spraying, the height of these larger type

projections is preferably kept at less than the
thickness of the spray metal coating to be ap-
plied, i. e., less than-#%'', as otherwise, if the
spray metal coating is machined smooth, these
projections will extend through the coating to
the machined surface. 'There are; however, some

‘applicationis where this is no disadvantage.

Tt is sometimes advantageous to make the larg-
er type projections relatively so high that they
will éxtend to beyond the thickness of the coat-
ing of, sprayed metal that is to be applied, and
then, machine off or tool off their tops, so that
they will not project through the spray metal
coating . to be applied. Thereafter, the spray
metal coat may be applied. :

If desired, small amounts of metal may e fu-
slon-deposited, as described previously, to the
base and then the deposition continued so that
more metal is so deposited on top of metal pre-
viously deposited, as well as in the spaces between
previously fusion-depcsited metal, a relatively
thick metal may be applied.- Within normal re-
quirements, the thickness of the coating of in-

‘termediate-layer metal has, in itself, as a rule,

no effect upon the bond with which the subse-'
quently applied spray metal is held thereto and
thus to the base surface of the spray metal coat- -
ed article in accordance with the invention. )
The intermediate lJayer metal may be deposited
‘upon & suitable metal base, in any one of a numi-

- ber of patterns. For instance, the metal may be

09

proceeding in this manner, electrode material is. -

deposited in ridges along the path of movement
_ of the electrode relative the metal base. On the
other hand, in the making and breaking contact
method small amounts of: individual electrode
material are deposited upon the metal base. The
procedure is continued or repeated in either case
until the surface to be sprayed is sa't_i'sfactorily
covered with electrode material. Care should be
taken that the electrade is not left in a contact
position too long at any one point. or area- as
this may cause the permanent attachment of the
electrode to the base and thus render its further
movement and further deposit of electrode ma-
terial impossible. : ' :

It is not necessary to have every spot on the
metal base covered by the fusion-deposited met-

al; on the contrary it is sufficlent to deposit a-
large number of small, closely spaced, amounts ¥

of metal with spaces in between some of them.
The size of the spaces between deposited amounts

(1}
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of metal may be varied over a reasonably wide

range at the judgment of the operator. Broadly
stated, the smaller the spaces the stronger a
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deposited, althcugh in small successive amounts,
in strips or ridges, or it may be deposited in
separate isolated spots, or, for instange, in criss-
cross pattern. R : -

The following examples are furnished by way
of illustrating procedures for procuring my novel
spray metal-coated metal-surfaced articles: -

Ezample I N
A source of electric energy consisting of a

* transformer connected to an alternating current

power supply is first provided, capable of an -

-average voltage between two and nine volts and

approximately 300 amperes. One lead from the
source of electric energy 1s connected to a

.2.x 3 x ¥ steel plate, the top surface of which

is to receive fusion-deposited metal and has been
suitably cleaned such as by application of CClh
to remove grease and dirt: The other léead from ‘
the source of electrical energy is connected to a °
nicke] wire of -approximately %'’ diameter. The
nickel wire is first contacted with the top surface
of the steel plate and as soon as the metal of the
electrode starts to melt the contacted surface is
lightly and continuously stroked with the nickel
wire over successive areas of the same whereby
the end of the nickel wire is caused to make and
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break contact repetitiously with successive por-
tions of the surface. After the desired surface
area has been substantially covered by relative-
1y closely spaced stroke marks of fusion-deposited

nickel from the nickel wire electrode, the treat- -

~ment is discontinued and the surface is then
sprayed in the conventional manner with bronze.

»E:mmple 17
A source of electrical energy consisting of a di-

22,308
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rect current generator is first provided, -eapable :
of producing a voltage of 5 volts and approxi- -

mately 400 amperes. One lead from the source
of electric energy is connected to a bronze sleeve,
the previously cleaned outside surface of which
1s to receive fusion-deposited metal; the other
lead from the source of electrical energy is con-
nected to a stainless steel strip of flat wire ap-
proximately %'’ thick by 14’* wide. The stain-

less steel strip is first contacted with the surface -

of the bronze sleeve,
the strip,

preferably on the edge of
and as soon as the metal of the strip

electrode starts to melt the contacted surface is

lightly and intermittently stroked with the stain-
less steel strip over successive areas of the same
whereby the end. of the stainless steel strip is
caused to make and break contact repetitiously
with successive portions of the surface, "After
the desired surface of the sleeve has been sub-
stantially covered by a large number of relative-
ly closely spaced amounts of fusion-deposited
stainless steel from the strip electrode, the treat-
ment is discontinued and the surface is then
sprayed with aluminum, : C

. 'Thus the article produced in accordance with
the foregoing Example I constitutes a composite
metal article comprising a steel base, a layer of
spray bronze, and intermediate the steel base
and the layer of spray bronze, nickel deposited
by fusion on the steel base in interlock with the
spray bronze by means of the specifically peculiar
multitude of minute surface craters and over-
hanging characteristics of the fusion-deposited

30
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metal. The article obtained in accordance with

Example IT constitutes g similar composite metal
article except that in this case the base is of
bronze, the fusion-deposited metal, sta\.inless steel
and the therewith interlocking spray metal layer,
sprayed aluminum, _ .

When in the preparation of the products in

. semi-liquid state with the
. and  projections of the t¥ype and character .re-
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accordance with my invention, a base of sub- .

stantially cylindrical configuration is used, as,
for Instance, constituted by shafts, sleeves, rods,
.bars and the like, it is often of advantage to ap-
ply the fusion-deposited metal by rotating the
object about its axis and proceeding with the
hereinabove electrode contact procedure while

the object is rotating. In such case, electrode .

contact if desired may be substantially continy-
ous though it is preferred to use the repetitious
contact stroking method above referred to. Ro-~

tation of the cylindrical shaped base may be ac- -

complished in any desired manner, it being pre-
ferred, however, to rotatably mount the same in
a suitable lathe or such similar machine. Sur-
face speed of rotation should not be appreciably
in excess of 200 feet per minute, and preferably
-substantially between 50 and 150 feet per minute.
When using surface speed appreciably in excess
of 200 feet per minute, considerable voltage drops
result by reason of reduced contact; furthermore,
" the spacing of deposited metal becomes too large
and overlaps occur, thereby impairing the effi-
ciency of the procedure. ‘

The following example is furnished by way of
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illustrating & procedure of preparing a spray
metal coated article in accordance with the in-
vention having a metal surfaced base of substan-
tially cylindrical shape and rotating the same in
8 lathe: B - :
- Example III

The source of electrical energy, consisting of g
transformer, connected to an alternating current
power supply, is first provided, capable of an
average voltage between two and nine volts and
approximately 400 amperes. .A one-inch steel
shaft of 8. A. E. 1045 steel which' is to be coated
by metal ‘spraying on a section of its length is
mounted in a lathe, between lathe centers. One
lead from the source of electrical energy is con-
nected to the tailstock of the lathe.' The other
lead from the source of electrical energy is con-
nected to a nickel wire of approximately 15’* di-
-ameter. The shaft is rotated in the lathe at a
speed of approximately 600 revolutions per min-
ute, and while the shaft is rotating, the nickel
wire is first contacted with the surface of the
shaft to be conditioned and as soon as the metal
electrode starts to melt, the surface of the shaft,
‘while still rotating, is lightly and repetitiously
stroked with the nickel wire over successive areas
of the same, Whereby the end of the nickel wire
is caused to make and break contact repetitiously
with successive ‘portions of the surface. After

“the desired surface area has been substantially

covered by relatively closely spaced amounts of
deposited nickel from the nickel wire electrode,
the treatment is discontinued and the surface is
now ready to be sprayed upon. .
Within- the broad: Scope of my invention, the
Intermediate metal, i. e, the metal intermediate
the metal surface of the base and the spray metal
layer, essentially functions as a linking agent
and thus, firmly bonds the spray. metal to the
surface of the base. . This function of the Inter-
mediate metal is due on the oné hand to its fu-
sion-deposition resulting in its Airm bonding to
the base, and on the other hand is due to the
bresence of its peculiarly characteristic surface
capable of firm interlock with the particles of
Spray metal and formed by its freezing from ]
multitude of craiers

ferred to.. The applied spray metal firmly inter-
locks with at least the majority of these. projec-

- tions and craters. -

by fusion-depo-
ace and the in-

The type of surface obtdine
sition of metal on a metal sur
terlock between the surface of fusion-deposited
metal and applied spray metal is .demonstrated _
by the following drawings furnished by way of
illustration and not of limitation ahd represent-
ing reproductions of photomicrographs:

Fig. 1 illustrates a. photomicrographic top view

of a steel base treated in accordance with the

" invention:
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‘Fig. 2 illustrates a photomicrographic cross-
section ‘of thé specimen shown in Fig. I; and

Fig. 3 is g photomicrographic cross-sectional
cut through a steel base treated with nickel in
‘accordance with the invention and having a su~
perimposed spray metal coat: . -
. The deposited metal shown in the photomicro-
graph represented by Fig. 1 is nickel applied by
the electrode contact. method on a steel base,
using a nickel wire electrode. The view illustrat-
ed in the 'photonucrograph represented by Fig. 1
is a top view, unetched, with an oblique ilumina-
tion. The magnification is 50X showing the
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craters and overhanging .projections.” The
blurred structure high-lighted in the foreground
of the photomicrograph is one of the larger pro-
jections which, being closer to the camera, is
somewhat out of focus. . .
The photomicrograph represented by Fig. 2 il-
Justrates a cross-section of the specimen used

in the preparation of photomicrograph repre-

sented by Fig. 1 showing -a view perpendicular
to the prepared surface at the edge of the speci-

10

men using a conventional picral etch and 100X -
magnification. The overhanging projections and

" craters with overhanging edges and projections
in the top layer of the electrode deposited metal
are clearly shown. In the lower portion of the
_photomicrograph represented by Fig. 2 is the
normal structure of the steel plate serving as a
~ base; combined by fusion to this base is the elec-
trode deposited nickel, having the appearance of
. golidified or frozen froth, foam or lava showing
the projections and the many holes and pores,
which at the upper surface of the nickel layer,
constitute the craters with “overhanging edges
with which the thereafter to be applied spray
metal can interlock.

The interlock between the electrade . deposited
metal and the applied spray metal is typified
for instance by, the photomicrograph represented
by Fig. 3 which shows a cross-sectional cuf
through a specimen obtained by spraying steel
on a sample obtained by depositing nickel on a
steel base by the electrode deposition method
referred to. The cut was treated in the con-
ventional manner with a picral etch. The photo-
micrograph represented by Fig. 3 illustrates a
100X magnification. The lower portion of the
photomicrograph represented by PFig. 3 shows
the normal structure of the mild steel base used.
Bondeq to this by fusion is the intermediate
fusion-deposited nickel layer of a characteristic
frozen froth, foam or lava appearance. The top
surface is that of the superimposed spray steel.
The characteristic craters, projections and over-
hanging edges of the intermediate fusion-de-
posited nickel layer are clearly shown in typical
interlock with particles of the spray metal layer.

As afore pointed out, any common metal may

* be used intermediate practically any base and,
any spray metal. . Thus, for instance, silver,
Monel, aluminum, brass, stainless steel, inconel
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or the like, may be used either as fusion-de-
posited metal or. as hase. upon which the same |

is deposited. In most cases, however, I prefer
for best results, nickel, bronze or silver as the
intermediate metals and among these nickel as
the most satisfactory material.

When using in the above described procedure,
wire electrodes for the deposition by fusion of

intermediate metal, it is of advantage to use E

wires, whether round or flat shaped, having a
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. maximum, cross-sectional width substantially be- -

. tween v’ and 1%’‘. The source of electrical
‘energy may be one providing either an alternat-
ing or a direct current. .

If the process, herein recited by way of ex-
ample for the making, of my novel spray metal
coated articles, is applied using large amounts
of current:substantially continuously on a small
piece of base metal, the base may.heat up con-
siderably. This may be controlled, however, by,
ot using too much current on small base pieces
or by allowing time to elapse between the appli-
cation. of the amounts of, electrode material to

. the base, and also by applying cooling means,
" such as & blast of air to cool

the surface either

7

_consisting of spray metal.

5
during or between application of electrode ma-
terlal. )

The products in accordance with my Inven-
tion include those having a metal surface or base
When speaking of a
metal surface or metal base, therefore, I mean
to include thereby a spray metal surface or base.

The principal linking or bonding character-
istics of the intermediate metal with respect to

the base surface are induced, as herein above

stated, by fusion-deposition. Such fusion-depo-
sition, within the spirit and scope of my inven-
tion, does not necessarily connote solely . fusion
or deposition by fusion to the point of complete
fusion of the entire deposited metal, but. also
embraces deposition of metal only part of which
is fused and still further includes the case in
which the fusion of part or all of the deposited
metal, as is well understood, does not neces-
sarily proceed to the point of free-flowing lig-
uidity. ) )

In the preparation of spray metal coated arti-
cles in accordance with this invention, the spray
metal coating is applied in any desired conven-
tional manner. Thus the same may. be applied
by passing a cohventional metal spray gun forth
and back over the intermediate fusion deposited
metal layer unti]l a spray metal coating of the '
desired thickness is formed.

The foregoing specific description is for pur- -

poses of illustration and not of limitation and

it is therefore my intention that the invention
be limited only by the appended claims or their
equivalents wherein I have endeavored to claim
broadly all inherent novelty.

Iclaim:

.1, A spray metal coated, metal-surfaced arti-
cle which comprises an -article having a metal
surface, a layer of spray metal, and, intermedi-
ate said metal surface and said layer of spray
metal, fused metal deposited upon and integral-
ly bonded to said surface by fusion to said sur-,
face and characterized by an irregular surface
frozen from semi-liquid state with a multitude’
of projections with over-hanging edges and mi-
nute craters with over-hanging edges, at least
the majority of said projections and craters
being in interlock with spray metal particles of

. said layer of spray metal, and at least the ma-

jority of said projections being in size and spac-
ing substantially of the same order of magni-
tude as the size of spray metal particles in the
spray metal layer. .

2. A spray metal coated, metal-surfaced arti-

.¢cle in accordance with claim 1-in which said in-

termediate metal is nickel. o .

3. A spray metal coated, metal-surfaced arti-’
cle in accordance with claim 1 in which said
intermediate metal is bronze.

4. A spray metal coated, metal-surfaced arti-
cle in accordance with claim 1 ig which said
intermediate metal is silver. ) : '

5. A spray. metal coated, metal-surfaced arti-
cle which comprises an-article having a metal
surface, a layer of spray metal, and, intermedi-
ate said metal surface and said layer of spray
metal, fused metal deposited upon and integrally
bonded to said surface by fusion to said surface
and characterized by an irregular surface frozen
from semi-liquid state with a multiple number
of first projections, 'a multitude of second pro-
jections with over-hanging edges and a multitude
of rhinute craters having overhanging edges at
least some of said second projections being in
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size and. vs_pacing substantially of the same or-
der of magnitude as the size of spray metal par-
ticles in the spray metal layer and at least some

-of said first projections being of a higher order

of magnitude, at least the majority of said sec-

5

ond projections and the majority of said craters -

being in interlock with spray metal particles of
said layer of spray metal.
6. A spray metal coated, metal-surfaced arti-

cle in accordance with claim 5 in which said in-
termediate metal is nickel.

7. A spray metal coated, metal-surfaceq arti-
cle In accordance with claim 5 m which sa.id ‘
intermediate metal is bronze.

8. A spray metal coated, metal-surfaced arti-
cle in accordance with claim 5 in which said
lntermedlate metal is silver.
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