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This invention relates to improvements in gun
construction for gas blast spraying heat-fusible
materials. |

Heat-fusible material spray guns of the gas
blast type are devices in which such material is
fed into g melting zone in which it is melted, be-
ing thereafter expelled from the gun in sub-
divided form by a blast of air or other gas. The
materials to be sprayed may be fed into the melt-
ing zone either in the form of a rod or wire or
in the form of powder. A mixture of fuel gas and
combustion supporting gas such as a mixture of
acetylene or propane and air or oxygen is fed to
the melting zone through suitable jets which dis-
charge the combustible gas mixture which when
ignited causes the melting of the material. When
powder is used, the same may not always be
completely melted as in some cases only some
of the powder is melted, or some of the particles
of powder may be only partially melted or heat
softened. In cases where a wire or rod is useq,
alr or other gas is forcefully directed against the
molten material at the tip of the rod or wire in
such manner that it impinges sharply against
the tip to thereby substantially blast the ma-
terial into fine particles. The construction of
heat-fusible material spray cuns of the gas hlast
type usually includes 2 combustible-gas nozzle
or burner tip which is provided with a material
feeding conduit and a multiple number of com-
bustible-gas jets, substantially surrounding the
axls of the feeding conduit, and 2 blast gas noz-
zle surrcunding the combustible-gas nozzle and
the feeding conduit. In a gun construction of
tnis type, the blast gas nozzle and the combus-~
tikle~-gas nozzle are mounted on 5 portion of the
gun construction known as the “gas head.” Both
the combustible and the blast gases pass through
this head to the nozzle. Such a gas head masy bsa
elther an integral part of the gun construction
involving the material feeding mechanism or it
may be a separate part of the gun. In either
case, the gas head is the part of the gun assem-
ply upon which the blast gas nozzle and the com -~
Pustiible-gas nozzle are mounted. It is to such
construction that this invention rrimarily re-
lates. Spray guns of the above describad type
are weill known for the spraying of metal, and
for contvenience the following description is made
in conunection with metal spray gun construc-
tions, it being understood that the principles of
the invention are applicable to constructions
using other heat-fusible materials as. for in-
stance, plasties.

One type of spray gun of the gas blast type
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which has been hitherto used involves construc-
tion in which some part or parts of the gas head
have been separate removable pieces, and in
which the passages for the combustible-gas and
the combustion supporting gas have existed, at
least in part, in grooves or channels in such re-
movable parts. In these, a porticn of the head
1s removable from the remainder of the gas head.
This construction has permitted grooving and
drilling the removable section, and drilling and,
if desired, grooving the remaining portion of the
gas head so as to produce practically any desired
arrangement of mixing chambers, mixing jets,
and syphon jets and Venturi tube combinations.

The difficulty with gas head constructions of
this type with removable sections has always
been, however, that no adequate or satisfactory
means has ever been developed for sealing the
removable portion to the remainder of the gas
head. One method which has been usad in the
past in an attempt to solve this problem has in-
volved the use of a removable section of the gas
head, provided with a tapered portion thereon,
which seats with a corresponding tapered seat
in the remaining portion of the gas head. Con-
struction of this type requires very strong hold-
Ing means to firmly hold the tapered portion in
its taper seat. One typical holding means for
this purpose has been a threaded nut which
screws on to g threaded stem extending from
the removable section beyond its tapered portion.
Such a fastening means, however, has required
an adequate gas tight and heat resistant pack-
ing, and in a construction of this type it has been
a common practice to use a solid copper metal
packing to seal between the threaded stem of the
removable section of the gas head and the re-
maining portion of the gas head.

Construction of this type involving tapered
seats and metal packings to seal between the re-
movable section of the gas head and the remain-
ing portion thereof have not proved satisfactory
i the past. One reason for this has been the
fact that the tapered seats must fit very pre-
cisely and consequently have been very expen-
sive to manufacture and also to maintain. Sinee
the seats are metallic, the slightest seratch on
either of the mating surfaces will cause SeriQus
and sometimes dangerous leaks. Another reason
why constructions of this type have not proven
satisfactory is due to the fact that all burner
tips are subject to flash-back which means that
the fire will flash back inside of thie jet openings
and burn at the point where the combustible~-gas
and combustion supporting gas are first mixed.
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Since this point of first mixture is inside the
eas head, very intense heat is generated within
the head when flash-back occurs. This intense
heat frequently causes sufficient expansion of
the fixed portion of the gas head to permit gas
to leak across the tapered seat. Such intense
heat and subseguent cooling can also cause per-
manent deformation of the mating seats produc-

ing a permanent leak between them.
A further disadvantage of these gas head con-
structions involving tapered seats and metallic

packings is that the metallic packings do not
permit ready disassembly for cleaning and reas-
sembly by the operator. To perform this fulc-
tion of sealing, metallic packings, such as copper
packings, must be deformed each time they are
tichtened in place; and hence they make re-
moval of the parts difficult and usually require
replacement of the packing upon each reassem-
bly. Such packings are also dangerous in that
they are subject to improper sealing and hence
subject to leaks.

One object of this invention comprises, inter
alia, a heat-fusible material spray gun of the gas
blast type construction which overcomes the fore-
eoing and other disadvantages.

A further object of this invention is a heat-
fusible material gas blast spray gun with a gas
head construction comprising a removable por-
tion and a remaining portion of such gas head
which overcomes the foregoing and other dis-
advantages.

Another object of this invention is a gas blast
gun gas head construction comprising a remov-
able portion and a remaining portion of sucn
head which seals adequately and quickly between
the two said portions, and which avoids the use
of tapered seats and metallic packings.

Still another object of the invention is a spray
oun gas head construction of the type referred
to in which the removable portion of sald gas
head is readily removable by the operator.

This and still further objects of the invention
will be more thoroughly understood from the fol-
lowing description read in conjunction with the
drawings illustrating a preferred embodiment of
the structure in accordance with the invention.

Pig. 1 is a central section taken longitudinally
through the gas head part of a gas blast gun In
accordance with my invention;

Pig. 2 represents a section through the part of
the gas blast gun shown in Fig. 1 in the plane
II—I1;

Fig. 3 is another section of the part of the gas
blast gun shown in Fig. 1 taken from the plane
OY-—T171;

Pig. 4 is another section of the part of the gas
blast gun shown in Fig. 1 taken from the plane
VIV,

Referring to the Figs. 1, 2, 3 and 4, numeral |
designates a removable gas head seat which In
this construction is a removable portion of the
gas head. The remaining, or fixed portion of the
gas head, is designated by numera] 2. Gas head
seat portion { has a cylindrical outer surface at
3 which fits the cylindrical bore of the fixed por-
tion of the gas head 2. The fit between these
two cylindrical surfaces is a free or sliding fit
with a very small amount of clearance between
these surfaces at 3.

Gas head seat portion | has a longitudinal hole
& through its center which constitutes a conduit
for the material being fed to the nozzle end of

the cun for spraying. In the embodiment of this
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invention shown in the figures, the material heing
red to the flame is in the form of a rod or wire 9.

On the outer periphery of gas head seat por-
tion | are three annular grooves, 6, 7, and g, re-
spectively. Mounted in these annular grooves
are three annular resilient packing rings, 8a, 8
and (0, respectively. These rings have & section
parallel to the ring axis which is normally cir-
cular when the rings are in a relaxed position.

The annular grooves 6, T and 8 are SO pPropor-
tioned, however, that when these resilient rings

8z, 9 and (0 are in position in the grooves, they
are compressed to an oval shape between the
bottom of the grooves and the cylindrical bore of
the fixed portion of the gas head 2.

In the particular embodiment of the invention
illustrated in the figures, the gas head seat por-
tion. | has a large annular groove (1. If also has
an annular groove {2 which extends into a nar-
rower annular portion at 13. A multiple number
of relatively small jets or passages |4 are pro-
vided in gas head seat portion | extending par-
allel to the axis of seat portion { from annular
groove {1 to annular groove portion i3. Passages
i5 extend in gas head seat | and parallel to the
axis thereof from annular groove portion {3 to
the forward end {6 of said gas head seat. There
sre the same number of passages 15 as there are
jets 14, and each passage 15 is In line with a cor-
responding passage 14. Combustible-gas nozzie
{1 is mounted on gas head seat | at its end (6.
Nozzle {1 is provided with a multiple number of
jets or passages |8 which lead from end to end
of said nozzle and which converge toward the
flame end. MNozzle 17 is provided with an annular
sroove (8 at its base or seat where it contacts gas
head seat | at {8. Nozzle 17 is also provided with
a, relatively hard bushing 20, permanently mount-
ed in a central longitudinal hole 2i. Hole 2! acts
as o conduit for wire material 5, and bushing 20
acts as a guide for such wire.

The number of jets {8 may, if desired, corre-
spond to the number of passages [9, or may he
some other number. If desired, jets {6 may cor-
respond in number to passages 9 and may also
bhe so located that the entrance end of each jet
(8 is in direct alignment with each corresponding
passage (5. If desired, means may be provided
(not shown in the illustrations) for locating noz-
zle 171, with respect to gas head seat |, so that
such jet and gas passage alignment be assured.
Such alienment is not neecessary, however, but in
the event that such alignment is not provided for,
then annular groove (9 must be sufficiently large
to provide for proper distribution of gas flowing
from passages {5 to jets 8.

At one end of fixed portion of gas head 2 1s
provided a threaded plug 22 which 1Is threaded
into fixed gas head portion 2 at threads 23. Plug
29 shoulders tightly against shoulder 24. A mul-
tiple number of holes 25 are provided in plug 22
to permit the use of a spanner wrench for tighten-
ing or loosening this plug. Centrally mounted
in plug 22 is wire guide tube 26.

A threaded clamping tube 27 is provided which
threads directly into fixed gas head portion 2
at threads 28. This clamping tube is provided
with a shoulder 29 which clamps directly to the
shoulder of combustible-gas nozzle 1. Clamp-
ing tube 27 is provided with a hexagon external
shape to fit a wrench.

When clamping tube 27 is tightened in place
it clamps nozzle {1 tightly against face 16 of gas
head seat portion | and simultaneously clamps

gas head seat portion | firmly against plug 22
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which forms a solid bottom or seat at the end of
the cylindrieal bore in fixed gas head portion 2.

Blast gas nozzle 30 is constructed with a coni-
cal internal bore which is spaced apart from
the conical external surface of nozzle {T to form
a conieal passage 31. Nozzle 38 has an extended
eXternal cylindrical portion 32 which fits into a
corresponding kbore 33 in clamping sleeve 27. The
end of nozzle 30 seats against shoulder 34 in
clamping sleeve 271. Blast gas nozzle clamping
ring 339 is threaded on to fixed gas head portion
2 at threads 36 and clamps nozzle 39 in place by
pressing against shoulder 27 of nozzle 30.

Gas space 38 is formed between clamping ring
35 and fixed portion of the gas head 2.

A multiple number of radial holes 39 are pro-
vided in clamping tube 27 extending radially
therethrough at the point where shoulder 34 is
provided therein.

olight annular grooves 40 and 41 are provided
in the bore of fixed gas head portion 2 and are
so located longitudinally that they are in line
with annular grooves f{ and 12, respectively. A
gas passage 42 is provided in fixed gas head por-
tion 2 leading from a source of combustion sup-
porting gas (not shown) to annular groove 48.
Gas passage 43 is provided in fixed gas head por-
tion 2 leading from a source of combustible-gas
(not shown) to annular groove 41. Gas passace
44 is provided in fixed gas head portion 2 lead-
ing from a source of blast gas (not shown) to
gas chamber 38.

In operation, the material to be sprayed is fed
progressively in the form of a wire through wire
guide tube 26, wire conduit 4, wire conduit 2i,
and through bushing 20, from whence it emerges
into the flame zone in front of combustible-gas
nozzle I1. A combustible gas such as acetylene
is fed into passage 43 whence it flows into and
fills annular groove {2 and the extension 13
thereof. A combustion supporting gas such as
oxygen is fed info passage 42 from whence it
flows into and fills annular groove {!. From
annuiar groove fl, the combustion supporting
gas flows through the multiple jets {4 across an-
nular groove portion {3 and into passages 15.
As combustion supporting gas flows across groove
portion {3 it draws with it combustible~gas which
also enters passages 15. Both these gases are

mixed as they flow through passages I5, forming -

a gas mixture of combustible-gas and combus-
tion supporting gas. This gas mixture flows
from passages {5, through a portion of annular
groove 19 and info jets 18, from whence it emerges

at the end of nozzie {7 to burn and form the .

necessary heating zone.

Compressed blast gas, such as air, is fed into
passage 44 from whence it flows into chamber
38, through multiple holes 33, and thence into
conical space 3{, where it emerges at the end
of nozzle 1T in the form of a cone of blast oas
exterior to and surrounding the flame. As the
blast gas continues to fiow it emerges from the
end of blast gas nozzle 30 and converges upon
the flame surrounding the end of the wire D at
Its heated tip with sufficient force to atomize
the heat softened material of said wire and to
propel the atomized particles of material to the
surface heing sprayed. -

In normal spraying opergtions, the operator
takes frequent occasion to remove the combus-
tible-gas nozzle 17 either for changing the noz-
zle to a different one to accommodate a different
size wire, or for cleaning the gas jets 18. To do
this, the operator simply first removes the clamp-
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Ing ring 35 and picks off the blast gas nozzle 30,
and then removes clamping tube 27 and picks
off nozzle (7. If for any reason he should then
desire to remove the gas head seat portion I, he
may then do so by simply sliding it out of the
cylindrical bore of fixed gas head portion 2.
By pressing on the end of wire guide tube 26,
the operator can easily force gas head seat pox-
tion ! forward far enough so that it can be easily
pulled out from the front end. The removable
mounting of gas head seat portion 1 is such that
usually but little pressure on guide tube 28 is
required. Light tapping, however, may be some-
times required. It is necessary to remove seat
portion | and clean the passages in the event
that a flash-back has occurred.

The resilient packing rings 8¢, 9 and I8 are
preferably made of a synthetic rubber such as
“neoprene.” The slight annular grooves 40 and
41 are provided so that these rings will slide
easily past the port ends of the passaces 42 and
43 when assembling or disassembling.

The very slight space or clearance between
the cylindrical outer surface 8 of gas head seat
¢ and the corresponding bore of fixed gas head
portion 2 is made as small as is practical but
still permit easy sliding of the seat member with-
in the bore. This very small clearance is main-
vained so that only a very small amount of gas
could leak across between the cylindrieal DOY -~
tions of the seat plug f and the bore.

Tests have been conducted for leaks of con-
structions in accordance with this invention
which were purposely assembled with the resil-
ient packing rings 8«, 8 and 1§ omitted. It was
found that no leaks sufficiently serious to cause
hazard in the normal operation of the equipment
ageveloped. These tests were made as a precau-~
tion since it is clearly recognized that the resil-
lent packing rings may be of a material which
would be deteriorated by the heat resulting from
a. llash-back in the equipment. It is one of the
cutstanding advantages of the construction in
accordance with this invention that the safety
in use of this construction does not depend upon
the maintenance of the resilient rings in good
condition. The rings should, of course, be main-
talned in good condition, however, to gbtain nor-
mal and efficient operation -of the equipment.
Further tests have been conducted of a construc-
tion in accordance with this invention wherein
the resilient rings were properly assembled and
't was found that ng leaks whatscever developed
across the surfaces sealed by these rings. It
should be noted that one of the advantages of
this construction lies in the fact that no tighten-
Ing means or other adjustment is provided for
tightening these resilient packing rings. These
rings are sufiiciently loose to permit easy sliding
of the gas head seat portion [ in the hore of gas
head fixed portion 2. Fowever, thig construction:
is such that as pressure is applied to a resilient
ring, the forces are such as to deform the ring
so that it presses still more firmly against the
side of its annular groove and against the bore
in gas head fixed portion 2. As the pressure in-
creageg, the ring is pressed still more firmly
against the hore in gas head fixed nportion 2 and
against the corner or sdge at the top of the side
¢ the annular groove in seat portion |, The
result is that the greater the gas pressure, the
greater is the sealing pressure of the rings and
hence ne leak can develop.

Another advantage of the construction in a0-
coraance with the invention is the fact that fiash-
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back can occur and the burning may continue
inside the gas head for a considerable time with-
out causing serious damage to the equipment.
In no case will any serious warpage of the metal
parts occur which will prevent proper sealing
since the final sealing is by means of the resllient
packing rings. In fact, the fire may burn inside
the gas head for some little time without dam-
aging these rings due to the high rate ol heat
conductance of the metal in the gas head. Even
if the rinegs are eventually damaged they may
be easily and quickly replaced and are by their
nature inexpensive.

Throughout the foregoing description refer-
ence has been made to the material to be sprayed
as being in sclid wire form. This same construc-
tion is readily adaptable, however, when spray-
ing material which is in granular form, such as
in the form of a powder. In such cases, the finely
divided material is conveyed through the cen-
tral hole in wire guide tube 26, through conduits
4 and Zi, and out through the hole in bushing
20 to the heating zone in front of nozzle 11. Such
finely divided material may be thus conveyed
either in the form of relatively packed material
or may be conveyed by means of a carrier stream
of gas.

While the structures shown in the illustrations
are necessarily specific, my invention applies
broadly to gun construction for gas blast spray-
ing heat fusible materials and preferably metal,
and essentially comprises the improvement there-
in of a gas head for said gun having a first por-
tion with a substantially cylindrical bore surface

and a second portion with a substantially cylin- ¢

drical outer surface substantially fitting said bore
surface, first gas duct means for combustible gas
and second gas duct means for combustion sup-
porting gas in each of said first and second por-
tions, each of said duct means terminating at
one of said surfaces with said first duct means
in said first and second portions In gas passing
registry with each other and said second duct
means in said first and second portions in gas
passing registry with each other, at least one
annular groove on at least one of said surfaces
between the terminal portions of said first and
second gas duct means thereon, at least one re-
silient packing means in said groove compressed
therein between said first and second portions,
and means for removably holding said second
portion in substantially fixed gas duct registry
position with said first portion. |

Thus, within the broadest concept of the in-
vention the annular grooves for holding the
packing means and preferably resilient packing
rings of, for instance, synthetic rubber, may be
cut into the bore of fixed gas head portion 2 or
into the external surface of gas head seat por-
tion {, or, may be cut part way into each of these
surfaces. Within the preferred embodiment of
the invention shown, however, it is preferred to
cut the grooves into the external surface of gas
head seat portion |I.

While the construction illustrated shows the
seat portion | with a single diameter for the
outer cylindrical surface at 3, it is obvious that
this outer surface may, if desired, be made with
several diameters of cylindrical surfaces and that
the bore in fixed portion 2 would also have dif-
ferent diameters to correspond to the outer sur-
faces of the seat portion . As an example, the
cylindrical surface adjacent the ring groove far-
thest from the gas head nozzle could, if desired,
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be of a different diameter than the cylindrical
surfaces adjacent the other ring grooves.

The removable gas head seat portion { is made
of a single piece in the preferred embodiment of
this invention and is so illustrated in the figures.
If desired, such as for convenience of manufac-
ture, it may be made in two or more pieces with-

in the scope of this invention.
While the foregoing description was made with
reference to a particular jet construction for mix-

ing and conveying combustible-gas and combus-
tion supporting gas, it is obvious that this part
of the construction can be varied as desired, and
that any suitable means of conveying and mix-
ing these two gases may be used in the construc-
tion in accordance with this invention. It is also
evident that any suitable gas blast nozzle con-
struction desired and any suitable combustible-
gas nozzle construction may be used as desired
in the construction in accordance with this In-
vention.

The foregoing description is furnished by way
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 claimn
broadly all inherent novelty.

T claim:

1. Improvement in gun construction for gas
blast sprayving heat fusible materials comprising
a gas head for said gun having a first portion
with a substantially cylindrical bore surface and
a Ssecond portion with a substantially cylindrical
outer surface substantially fitting said bore sur-
face, first gas duct means for combustible gas
and second gas duct means for combustion sup-
porting gas in each of said first and second por-
tions, each of said duct means terminating at one
of said surfaces with said first duet means in
said first and second portions in gas passing reg-
istry with each other and said second duct means
in said first and second portions in gas passing
registry with each other, at least one annular
oroove on at least one of said surfaces between
the terminal portions of said first and second gas
duct means thereon, at least one resilient pack-
ing means in said groove compressed therein be-
tween said first and second portions, and means
for removably locking said second portion in sub-
stantially fixed gas duct registry position with said
first portion.

2. Improvement in accordance with claim 1
in which there are provided additional annular
grooves on at least one of said surfaces, each
having at least one of said packing rings therein
and at least one of said additional grooves and
rings being positioned between each end of said
second portion and the thereto nearest terminal
gas duct portion thereon. |

3. Improvement in accordance with claim 2 in
which said annular groove is provided on the
cylindrical outer surface of said second portion.

4. Improvement in accordance with claim 3
in which said packing means are at least one
packing ring for each of said grooves.

5. Improvement in gun construction for gas
blast spraying heat fusible materials comprising
a, gas head for said gun having a first portion
with a substantially cylindrical bore surface and
9, second portion with a substantially cylindrical
outer surface substantially fitting said bore sur-
face, first gas duct means for combustible gas
and second gas duct means for combustion sup-
porting gas in each of said first and second por-

tions, each of said duct means terminating at
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one of said surfaces with said first duct means in
sald first and second portions in gas passing reg-
Istry with each other and said second duct means
in said first and second portions in gas passing
registry with each other, at least one annular
groove on at least one of said surfaces between
the terminal portions of said first and second gas
duct means thereon, at least one resilient pack-
ing means in said groove compressed therein be-
tween said first and second portions, additional
annular grooves on at least one of said surfaces,
each having at least one of said packing rings
therein and at least one of said additional grooves
and rings being positioned between. each end of
said second portion and the thereto nearest termi-
nal gas duct portion thereon, combustible gas jet
ducts in said second portion supplied by said first
and second gas ducts, and means for removably
holding said second portion in substantially fixed
gas duct registry position with said first portion,
said holding means including a combustible gas
nozzle removably seated against one end of said
second portion with its gas jet ducts in gas pas-
sage reglistry with the gas jet ducts of said sec-
ond portion, stop means carried by said first por-
tion positioned for refaining said second portion
against movement away from said nozzle, and
means secured to said first portion for clamping
sald second portion between said nozzle and said
stop means.

6. Improvement in accordance with claim 5 in
which said annular groove is provided on the
cylindrical outer surface of said second portion.

7. Improvement in accordance with claim 6
in which said packing means are at least one
packing ring of synthetic rubber for each of said
grooves.
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8. Improvement in accordance with claim 5 in
which said second portion and said nozzle define
a heat fusible material feeding conduit, in which
sald stop means substantially define a plug carry-
Ing a wire feed bushing adjacent said second por-
tion in registry with said feed conduit, and in
which said bushing is slidable in the direction
of sald second portion and secured against mo-
tion away from said second portion.

9. Improvement in accordance with claim 8 in
which said annular groove is provided on the
cylindrical outer surface of said second portion.

10. Improvement in accordance with claim 9
in which said packing means are at least one
packing ring of synthetic rubber for each of said
grooves.

CHARLES K. WILSON.
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