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This invention relates to improvements in
metal spray guns. ’

Metal spray guns of the wire feeding .gas blast
type are devices in which a metal rod or wire' is
continuously fed into & meliing zone in which
the meta] is melted, being thereafter finely di-
vided and expelled from the gun in sub-divided
form by & blast of air or other gas. A mixture
-of combustible and combustion supporting geses,
such as an gir or oxygen and acetylene or pro-
pane mixture, are fed to the melting zone through
suifable jets surrounding the feeding path of the
metal rod or wire and, when ignited, cause the
melting of the same. Air or other gas is force-
fully directed sgainst the moiten metal at the
tip of the metal rod or wire in such manner
that it impinges sharply against the tip to thereby
substantially biast the metal into fine particles.
The nozzle construction of metal spray guns of
the type in question usually includes & burner
. tip, provided with a wire feeding orifice and &
multiple number of burner jets, substantially sur-
rounding the axis of said orifice, and 20 air cap,
extending with g portion of its inner surface, ad-
jacent the eir cap tip, to in advance of said ori-

* .fice, preferably in substentially converging rele-

tion to sald axis, and defining with s backwardly
extending portion of its inner surface and with
said burner tip & gas biast passage. It is to such
nozzle construction that the invention primearily
relates. .

The hitherto used metal spray guns of the wire
feeding gas blast type are of relatively low spray-
ing speed and efficiency and sre subject $o the
danger of backfiring, i. e., the ignition of the
combustible gas mizture inside the gas jets or the
gas passages.

I have devised an improved nozzle construction
for & metal spray gun of the wire feeding gas
blast type permitiing a more eficient and higher
speed spraying of metal with & materially reduced
tendency to backfire, than was hitherto pogsible
with conventional devices.

The invention will be more fully understood
from the following description read in conjunc-
tion with the drawing illustrating & preferred em-

-bodiment of the structure in accordance with the
invention in which~ ‘

Fig. 1 is & vertical section through s preferred
embodiment of & nozzle construction in accord-
ance with my invention; :

Fig. 2 ig an end view of the construction il-
lustrated in Fig. 1 in the plene indicated by
II—I1; "

Fig. 8 is & sectional view of the burner tip por-
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tion of the construction illustrated in Fig. 1 in
the plane indieated by ITI—IIT, and

Fig. 4 represents a sectional view of the burn-
er tip and air cap portion of the construction il-
lustrated in Fig. 1 on the plane indicated by
IV—IV,

Referring to the drawing, { represents the in-
ner nozzle or burner tip; 2 represents the air cap-
which is adjustably screwed by & thread & into
& housing 4. The housing 8 is secured tc the
gun head 6 of which only part is shown in the
drewing. The inner nozzle or burner tip ! is
séated on the fAat seat B of head B and is held
there securely by nut 7. Air cap 2 has two slots
cut in its rim at 8 as illustrated in Figs. 1 and 4.
Lock nut § is provided for securing air cap & in
any desired position. A port (8 leeds from a
mixing chamber for combustible and combustion-
supporting gases (not shown), to circular chen-
nel §§ cub in the flat seat 6. Inner nozzle or
burner tip ! is provided with a multiple number
of gas passages {2. Communicating with these
gas passages are burner jets (3 and 4. These
burner jets {3 and (4 are alternately spaced
as indicated in Fig. 3. Burner jets {8 extend
to the $ip of the inner nogzle, while burner jets
{4 communicate with exrlarged jet portions (8.
Enlarged jet portions {5 extend to the discharge
end of the inner nozzle or burner tip as indicated
in Fig. 1. Mounted at the discherge end of in- |
ner nozzle or burner tip { s & bushing {6 which
is set back slightly from the burner jet openings.
Burner tip { is constructed with & substantially
cylindrical surface 17 which extends into and is
concenirie with the cylindrical surfsce or bore
{8 of the air cap 2. Part of the inner surface of
air cap 2 has a conical surface (9 with & com-
paratively shallow angle of slope relative the air’
cap axis or the axis of the wire feeding orifice.
This first conical surface 19 adjoins a second coni-
cal surface 28, adjacent the air cap tip, with a
comparatively steeper angle of slope relative such
axzis. The surface at the juncture of the two
conical sections (8 and 20 is prefersbly curved
slightly as at 2. The rod-like ghape of meta] 22
extends through wire feeding orifice formed by
guide bushing (6 in the inner nozzle or burner
tip {. -

In the practical operation of the improved gun
nozzle structure in accordance with my inven-
tlon, & mixture of combustible and combustion
supporting gases enters through gas passage 00
and thence through channel {{ to gas passages
{2 in the inner nozzle or burner tip . Gas pas-
sages (3, alternately connected with burner jets



2 |
i3 and 14 permit the combustible mixture of
_gases to flow to the discharge end of inner nozzle
or burner tip {. The gas entering burner jets
13 passes directly to the discharge end of the
burner tip whereas the gas entering burner jets
14 flows first through enlarged jet portions 15
bhefore passing to the discharge end of the burner
tip 1. Burner jets §2 are larger in cross-sec-
tional area than burner jets (4, whereas en-
larged burner jet portions (5, preferably ob-
‘tained by counterbering or countersinking
burner- jets (4, are of larger creoss-secticnal
areg than jets (4. In many cases it is of ad-
vantage and preferred to constrict enlarged jet
portions (5 alsc of larger cross-sectional area
than burner jets 13. When resorting to such
construction the combustible gas mixture: enter-
ing gas passages 13 from channel (I, under sub-
stantially the same pressure, permits a greater

volume of gas to flow through the wider jets 13 2

than flows through the smaller jets 14, This
particular distribution of the combustible gases
substantially eliminates the shrill undesirable
whistle which sometimes occures when the same
.volume of gas is permitted to discharge from
each of the burner jets which is especially
noticeable when using propane as the combus-
tible gas component of the mixture. In most
instances a few thousandth. of an inch differ-
ence between the cross-sectional areas of burn-
er jets 13 and (4 will give the desired resuilt.
The flames issuing from the enlarged jet por-
tions, such as jet portions i5, are shorter than
the flames issuing from the discharge end of
the non-enlarged jets, such as jets 13. When
enlarged jet portions are substantially evenly
distributed among the burner jets surrounding
the axis of the wire feeding orifice and particu-~
larly when such enlarged burner jet portions
alternate with non-enlarged burner jet open-
. ings, as illustrated in the preferred embodiment
of the invention shown in the drawing, a sub-
stantially ribbed-like flame is produced with the
hot tip of the flames, issuing from burner jets
i3, projecting farther than the hot tips of the
flames, issuing from the burner jets i85, in which
manner the melting zone is considerably elon-
gated. This longer heating zone permits & more
rapid melting of the metal and even of relatively
high melting point metals so that the metal wire
‘or rod 22 passing through the wire feeding ori-
fice as deflned by the bushing 18 may be fed
more rapidly through the nozzle and permits a
more efficient and speedier spraying operation.
As shown in the drawing, the wire feeding orifice
through the bushing (8 is set back slightly rela-
tive the discharge ends or openings of burner
jets 13 and 14. Such construction greatly re-
duces the hazards of backfiring and thus per-
mits the use of & greater combustible gas flow
with a resultant increase in spraying speed and
efficlency. When used in conjunction with
other structural elements of the improved con-
struction in accordance with the invention, tend-
ing to enhance spraying speed and efficiency or
to reduce backfire hazards, it will still further
enhance these advantages.

Air or other blasting gas enters chamber 28
under pressure from an inlet duct (not shown).
This blasting gas passes through a substantially
annular pressure reduction orifice 23, substan-
tially defined by the cylindrical surface {8,
formed on the backwardly extending portion of
the inner surface of the air cap 2, and the cylin-
drical surface 17, formed by a part of the back-
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wardly extending surface of the inner nozzle or
burner tip . After passing the pressure reduc-
tion orifice 23 the blasting gas enters chamber
24 and flows thence through the space between
the sloped inner surface 19 of air cap 2 and the
surface of the conical end of the inner nozzle or
burner tip {, defining annular orifice 25, and
out through the discharge end of the air cap 2.
The inner surface 20 of the air cap 2, adjacent
the discharge end thereof, has an average angle
of slope, with respect to the axis of the wire
feeding orifice, greater than the average angile
of slope, with respect to such axis, of its ad-
joining inner surface portion 19. As illustrated,
both surface portions {8 and 20 each form a
conical surface, the conical surface 28 having a
greater average angle of slope, with respect to

. the axis of the wire feeding orifice, than has
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the conical surface {8. The blasting gas, pass-
ing with relatively high velocity through sannu-
lar orifice 25, is deflected at a relatively small
angle to the axis of the wire feeding orifice by
the lesser sloped surface 19 of air cap 2. This
relatively shallow angle of surface 18 permits

the blasting gas to pass outside of the envelope

of flame in advance of the inner nozzle or burn-
er tip | before being deflected by the steeper
angled inner air cap surface 20. The blasting
gas will thus converge at the most desirable steep
angle at & point sufficiently in advance of the
flame envelope to substantially avoid the build-
ing up of a detrimental back pressure at the
discharge end of the inner nozzle cr burner tip
f. The rapid and relatively steep angled con-
vergence of the blasting gas at the molten tip of
the metal wire or rod produces a very fine and
complete break-up or atomization of the metal
and blasts the same forward in a strong fine
spray.. In this manner a more efficient and
speedier spraying operation is realized and, when
using such construction in conjunction with the
burner jet construction in accordance with the
invention, the increase in spraying efficiency
and speed, already greatly improved by such Jjet
construction, is still further enhanced by this
inner surface double slope improvement in the
air cap. The material reduction in back pressure
at the discharge end of the inner nozzle or
burner tip I, obtained when using the inner sur-
face double slope construction, in accordance
with the invention, considerably lessens the
tendency to backfire, This beneficial effect is
still further enhanced by utilizing this construc-
tion in conjunction with other structural fea-
tures of my improved nozzle construction which
possess such backfire hazard reducing effect.

‘When using the inner air cap surface double
slope construction, in accordance with the in-
vention, I have found it of advantage to utilize
an average angle of slope, with respect to the axis
of the wire feeding orifice, cf the surface portion
adjacent the air cap tip, of approximately 5 to 15
degrees and preferably of 10 to 11 degrees and an
average angle of slope, relative such axis, of the
gas blast passage delimiting portion of its inner
surface, of approximately 3 to 12 degrees and
preferably of 514 to 615 degrees.

The provision of an air reduction orifice of sub-
stantially constant cross-sectional area through-
out a given longitudinal adjustment of the air
cap permits the adjustment of the air cap 2 with
respect to the discharge end of the burner tip
without materially affecting the quantity of flow
of the blasting gas and irrespective of whether the
air cap is moved towards or away from the bumer




ip. This construction also aids in Increasing the
spraying efficiency and speed and further aids in
materially reducing the danger of backfiring as
it tends to eliniinate the building up of back pres-
sure which would result when moving the air cap
towards the burner tip in the absence of the sub-
stantially constant cross-sectional areg pressure
reduction orifice, in accordance with the inven-
tion.

Alr cap 2 is preferably provided adjacent its
threaded end 3 as shown in Figs. 1 and 4 with
slots 8 to prevent the possibility of accidentally
shutting off the gas blast supply from chamber 26
by screwing the air cap 2 back too far until the
back of its end strikes nut 7. With the provision
of such slots 8 sufficient air will pass through
these slots even if the air cap 2 is screwed back
as far as it will go.

The foregoing description is furnished by way
of illustration and not of limitation and it is,
therefore, my intention that the invention be lim-
ited only by the appended claims or their equiva-
lents wherein I have endeavored to clgim broadly
all inherent novelty.

I claim:

1. In the nozzle construction of & wire feeding
meta] spray gun of the gag blast type, including
& burner tip provided with g wire feeding orifice,
& multiple number of burner jets substantially
surrounding the axis of satd orifice and means to
supply a combustible gas through said Jets, the
improvement comprising an air cap having g first
Inner surface portion immediately surrounding
said burner tip, defining therewith at least one
gas blast passage, starti at g point prior to said
orifice and having only one other second inner
surface portion extending said gas blast nassage
to in advance of said orifice, and directing gas
blast, issuing from said gas blast passage, against
the molten tip of the wire feeding through said
orifice, the average angle of slope, with respect to
said axis of said second inner surface portion be-
ing greater than the average angle of slope, with
Tespect to said axis, of said first inner surface
portion.

2. The improvement in accordance with claim
1 in which said first and second inner surface
portions each defines g conical surface.

3. In the nozzle construction of a wire feeding
metal spray gun of the 8as blast type, including
& burner tip provided with a wire feeding orifice,
& multiple number of burner Jets substantially
surrounding the axis of said orifice and means to
supply a combustible gas through said- jets, the

improvement comprising an air cap, substantially -

longitudinally adjustable with respect to said
burner tip and having a first inner surface por-
tion immediately surrcunding said burner tip de-
fining therewith at least one gas blast passage,
starting at a point prior to said orifice and hav-
- ing only one other second inner surface portion
extending said gas blast bassage to in advance of
said orifice, and directing gas blast, issuing from
said gas blast passage, against the molten tip of
the wire feeding through said orifice, the average
angle of slore with respect to said axis of said
second inner surface portion being greater than
the average angle of slope, with respect to said
2xis, of said first inner surface portion, said burn-
or tip and said air cap having cooperating back-
wardly extending surfaces, and, in communica.
tion with said gas blast Dassage, a blasting gas
Dregsure reduction orifice of substantially con-
stant cross-sectional area throughout a given
longitudinal adjustment of said gir cap, said pres-
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sure reduction orifice being defined by at least
part of said backwardly extendihg surfaces.

4. The improvement in accordance with claim
3 in which sald blasting gas pressure reduction
orifice is a substantially annular orifice and in
which said backwardly -extending surfaces form
substantially eylindrical surfaces substantially co-
axially aligned with said burner tip.

5. In the nozzle construction of a wire ieeding
metal spray gun of the gas blast type, including
& burner tip provided with a wire feeding orifice,
& multiple number of burner jets substantially
swrounding the axis of sald orifice and means
to supply a combustible gas through saig jets, the
improvement comprising an air cap, substantially
longitudinally adjustable with respect to Ssaid
burner tip and having a firs} inner suriace por-
tion immediately ‘surrounding said burner tip,
defining therewith at least one gas blast passage,
starting at a point prior to said orifice and hav-
ing only one other second inner surface portion
extending said gas blast Passage to in advance of
said orifice, and directing gas blasg, issuing from
said gas blast passage, against the molten tip of
the wire feeding through said orifice, said burner

- tip and said air cap having cooperating backward-

1y extending surfaces, and, in commurication with
said gas blast passage, a blasting gas pressure re-
duction orifice of substantially constant cross-
sectional area throughout a given longitudinal
adjustment of said air cap, said pressure reduc-
tion orifice being defined by at least part of said
backwardly extending surfaces. .

6. The improvement in accordance with claim
5 in which said blasting gas pressure reduction
orifice is a substantially annular oriflca and in
which said backwardly extending surfaces form
substantially cylindrical surfaces substantially
co-axially aligned with said burner tip.

7. In the nozzle construction of g wire feeding
metal spray gun of the gas blast type, including
a burner tip provided with a wire fezding orifice,
2 multiple number of burner jets substantially
surrounding the axis of saiq orifice and means to

5 supply a combustible gas through said jets, the

improvement comprising an air cap, substantially
longitudinally adjustable with respect to- said
burner tip and having g first inner surface por-
tion immediately surrounding said burner tip, de-
fining therewith at least one gas blast passage,
starting at a point prior to said orifice and having
only one other second- inner surface portion ex-
tending said gas blast Dbassage to in advance of
said orifice, and directing gas blast, issuing from
said gas blast passage, against the molten tip of
the wire feeding through said orifice, the average
angle of slope, with respect to sald axis of said
second inner surface portion being greater than
the average angle of slope, with respect to said
axis,-of said first inner surface portion, and a
multiple number of burner Jets, at least some of
which being, at least at their end portions, adja-
cent the jet openings, of larger cross-sectional

- area than the remaining jets, at Jeast ai their .

end portions, adjacent the Jjet openings.

8. The improvement in accordance with claim
7 in which at least some of said burner jets are -
at their-end portions, adjacent the jet openings,
of larger cross-sectional ares than the jet por-
tions, extending backwardly therefrom,

9. The improvement in accordance with claim
7 in which each alternate of said burner jets is -
at its end portion, adjacent the jet opening, of
larger cross-sectional area than its jet portion,
extending backwardly' therefrom and of larger
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crass-sectional area than the corresponding jet
portions of the other burner jets.

10. The improvement in accordance with claim
7 in which each alternate of said burner jets is
at its end portion, adjacent the jei opening, of
larger cross-sectional area than its jet portion
extending backwardly therefrom and in which

_said backwardly extending jet portion is of smaller
cross-sectional area than the jet portions of
smallest cross-sectional area of the other burner
Jets. )

11. In the nozzle construction of a wire feeding
metal spray gun of the gas blast type, including
a burner tip provided with a wire feeding orifice,
a multiple number of burner jets substantially
surrounding the axis of said orifice, means to sup-
ply a combustible gas through said jets and an
air cap having a first inner surface portion imme-
distely surrounding said burner tip defining
therewith at least one gas blast passage and hav-
ing a second inner surface portion extendcing to

in advance of said orifice, and directing gas blast, -

- issuing from said gas blast passage, against the
molten tip of the wire feeding through said ori-

fice, the improvement comprising a multiple num- -

ber of burner jets, at least some of which being,
at least at their end portions, adjacent the jet
openings, of larger cross-sectional area than the
remaining jets, at least at their end portions,
adjacent the jet openings.

12. In the nozzle construction of a wire feeding
metal spray gun of the gas blast type, including
*a burner tip provided with a wire feeding orifice,
_ & multiple number of burner jets substantially

surrounding the axis of said orifice, mmeans to sup- :

ply & combustible gas through said jets and an
air cap having a first inner surface portion im-
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mediately surrounding said burner tip defining -

therewith at least one gas blast passoge and hav-
ing a second inner surface portion extending to
in advance of said orifice, and directing gas blast,
issuing from said gas blast passage, against the
molten tip of the wire feeding through said ori-
fice, the improvement comprising a multiple num-
ber of burner jets, at least some of which being
at their end portions, adjacent the jet openings,
of larger cross-sectional area than the jet por-
tions, extending backwardly therefrom.

13. In the nozzle construction of a wire feeding
metal spray gun of the gas blast type, including
a burner tip provided with a wire feeding orifice,
a multiple number of -burner jets substantially
surrounding the axis of said orifice, means to sup-
ply a combustible gas through said jets and an
alr cap having a first inner surface portion imme-
" diately surrounding said burner tip, defining
therewith at least one gas blast passage, starting

40
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surrounding the axis of said orifice and means to
supply a combustible gas through said Jjets, the
improvement comprising an air cap, substantially
longitudinally adjustable with respect to said
burner tip and having a first inner surface pertion
immediately surrounding said burner tip, defining
therewith at least one gas blast passege, starting
at a point prior to said orifice and having only one
other second inner surface portion extending said
gas blast passage to in advance of said orifice,
and directing gas blast, issuing from said gas
blast passage, against the molten tip of the wire
feeding through said orifice, the average angle
of slope, with respect to said axis of said second
jnner surface portion being greater than the aver-
age angle of slope, with respect to caid axis, of
said first inner surface portion, a multiple num-
ber of burner jets, each alternate of which being
at its end portion, adjacent the jet opening, of
larger cross-sectional area than its jet portion
extending backwardly therefrom, said backward-
1y extending jet portion being of smaller cross-
sectional area than the jet portions of smallest
cross-sectional area of the other burner jets, said
burner tip and said air cap having cooperating
backwardly extending surfaces, and, in communi-
cation with said gas blast passage, & substantially
annular blasting gas pressure reduction orifice
of substantially constant cross-sectional area
throughout a given longitudinal adjustment of
said air gap, said pressure reduction orifice being
defined by at least part of said backwardly ex-
tending surfaces to form substantially cylindrical
surfaces having a substantially common axis with
said burner tip. .

15. In the nozzle construction of a wire feeding
metal spray gun of the gas blast type, including
a burner tip provided with a wire feeding crifice,
a multiple number of burner jets substantially
surrounding the axis of said orifice and means

_ to supply a combustible gas through said jets, the
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improvement comprising an air cap, substantially
longitudinally adjustable with respect to said
burner tip and having a first inner surface por-
tion immediately surrounding said burner tip,
defining therewith at least one gas blast pas-
sage, starting at a point prior to said orifice and

" having only one other second inner surface por-
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at a point prior to said orifice and having only -

one other second inner surface portion extending
said gas blast passage to in advance of said ori-
fice, and directing gas blast, issuing from said gas
blast passage, against the molten tip of the wire
feeding through said orifice, “he improvement
comprising a multiple number of burner jets, each
alternate of which being at its end portion, adja-
" cent the jet opening, of larger cross-sectional area
than its jet portion extending backwardly there-
" from, said backwardly extending jet portion being
of smaller cross-sectional area than the jet por-
tions of smallest cross-sectional area of the other
burner jets. .

14. In the nozzle construction of a wire feeding
metal spray gun of the gas blast tyne, including
& burner tip provided with a wire feeding orifice,
» multiple number of burner jets substaptiaily
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tion extending said gas blast passage to in ad-
vance of said orifice, and directing was blast, is-
sulng from said gas blast passage, against the
mclten tip of the wire feeding through said ori-
fice, the average angle of slope, with respect to
said axis of said second inner surface portion
being greater than the average angle of slope,
‘with respect to said axis, of said first inner sur-
face portion, and a wire feeding orifice set back
;':lative to at least some of the burner jet open-

gS. :

.16. In the nozzle construction of a wire feeding
metal spray gun of the gas blast type, including
a burner tip provided with a wire feeding orifice,
a muiltiple number of burner jets substantially
surrounding the axis of said oriflce, means tc sup-
ply & combustible gas through said jets and an
air cap having a first inner surface porticn im-
mediately surrounding said burner tip defining
therewith at least one gas blast passage and hav-
ing a second inner surface portion extending to
in advance of said orifice, and directing gas blast,
issuing from said gas blast passage, against the
molten tip of the wire feeding through said ori-
fice, the improvement comprising a wire feeding
orifice set back relative to at least some of the
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-burner jet openings and the face of the burner
tip. - ’ i
17. In the nozzle construction of a wire feeding
metal spray gun of the gas blast type, including
a burner tip provided with a wire feeding orifice,
a multiple number of burner jets substa:itially
surrounding the axis of said orifice and mesns to
supply & combustible gas through said jets, the
improvement comprising an air cap, substantially
longitudinally adjustable with respect to said

burner tip and having a first inner surface por-

tion immediately surrounding said burner tip,

10

defining therewith at least one gas blast passage, -

starting at a point prior to said orifice and hav-
ing only one other second inner surface portion
. extending said gas blast passage to in advance of
sald orifice, and directing gas blast, issuing from
said gas blast passage, against the molten tip of
. the wire feeding through said orifice, the average
angle of slope, with respect to said axis, of said
second inner surface portion being greater than
the average angle of slope, with respect to said
axis, of said first inner surface portion, said first
inner surface portion defining a first conical sur.

15

20

face and said second inner suiface portion defin-
ing a second conical surface, a multiple number

- of burner jets, each alternate of which being at

its end portion, adjacent its jet opening, of larger

cross-sectional area than its jet portion -extend- - -

ing backwardly therefrom, said backwardly ex-
tending jet portion being of smaller cross-sec-
tional area than the jet portions of smallest cross-
sectional area of the other burner jets, a wire
feeding orifice set back relative'the burner jet
openings and the face of the burner tip, said

. burner tip and said air cap having cooperating

backwardly extending surfaces, and, in communi-

. eation with said gas blast passage, a substantially

annular blasting gas pressure reduction orifce of
substantially constant cross-sectional area
throughout a given longitudinal adjustment  of
said air cap, said pressure reduction orifice being
defined by at least part of said backwardly ex-
tending surfaces to form substantially cylindrical
surfaces having a substantially common axis with
said burner tip. : . .

. ARTHUR P. SHEPARD.




