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GUN CONSTRUCTION. FOR, BLAST GAs. 
SPRAYING, HEAT FUSIBLE MATERIALS. 

Arthur P. Shepard, Flushing, N. Y., assignior to 
Metallizing Engineering Co.: Inc., Long island 
City, N. Y., a corporation of New Jersey. 

Application April 13, 1948, Serial No. 20,806. 
6. Clairas. 

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

Heat-fusible material spray guns of the blast 
gas type are devices in which such material is fed 
into a melting Zone in which it is melted, being 
thereafter sprayed from the gun in subdivided 
form by a blast of air or other gas. The metals 
to be sprayed are fed into the melting Zone in the 

, form of a rod or Wire: A mixture of fuel gaS 
and combustion-supporting gas, Such as a mix 
ture of acetylene or propane and air or oxygen, 
is-fed to the melting zone by Suitable means which 
discharges the combustible-gas mixture. Which, 
whensignited causes the melting or heat soften 
ing of the material to be sprayed: The material 
to be sprayed is usually solid metal in the form 
of aerodor, wire. Hence, devices of this. Sort are 
commonly, called metal spray.' guns. The metal 
is sometimes sprayed; for guns of this type, in the 
form of arod or wire composed of finely divided 
metal bonded, together by a plastic material. 
Upon; heating, such plastic materiali Softens or 
disintegrates, releasing the metal in the heating 
zone, so that, the metaliparticles may be heated 
and expelled by the blasti of air or other gas. In 
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cases; where a solid wire's of rod is: used,... air." Or is 
other gas:is forcibly directed; against tie molten 
material at the tip of the rod, or Wire: in Stach a 
manner, that it impinges sharply against the tip 
to thereby substantially, blast: the material into 
fine particles. The construction: of heat-fusible 
metal spray, guns, of; this type includes: a coin 
bustible-gas nozzle, or, burner tip which is pro 
vided with a material feeding:conduit; and a null 
tiple number of, combustible gas-jets, Substan 
tially surrounding the axis... of the feeding. Con 
duit, and a blast gas nozzle surrounding the con 
bustible-gas, nozzle and the feeding conduit. It 
is to such construction... that the -invention pri 
marily relates. 
The hitherto used metal. Spray guns. Of... the 

blast gas, type have required...a... relatively. large 
amount of air, or other blast gas. This...require 
ment has limited the use of such guns to installa 
tions where a relatively large Supply of pres 
surized air or other.blast gas was available.or, the 
relatively few and important installations where 
the additional installation. of large capacity, air 
compression equipment Was Warranted. - 

Metallizing guns have been developed in the 
past using moderate amounts of air for the blast 
gas. These older type guns however have a very 
low metal capacity. For instance, one such type 
of gun utilized as the blasting medium about 780 
cu. ft. perhir, of compressed air and only Sprayed 
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about 3 pounds of carbon steel per hr. Hence, 
each pound of carbon steel sprayed required 
about 260 cu. ft. of compressed air. More recently, high capacity metallizing or 
metal spray guns have been developed. Somie 
Such guns, for instance, will spray approximately 
9 pounds per hr. of carbon steel utilizing ap 
proximately 1100 cu. ft. per hr. of compressed 
air while another such gun, for instance, will 
spray approximately 19 pounds of carbon steel 
per hr. utilizing about 1320 cu. ft. per hr. of coin 
pressed air. These high capacity metallizing 
guns are much more efficient as they utilize only 
between about 70 and 120 cu. ft. of airper pound 
of carbon steel sprayed: 
Though the capacity of the last mentioned 

guns, in terms of metal per time unit sprayed, 
and also their efficiency in terms of pounds of 
metal Sprayed per cu. ft. of air used, has in 
creased, the improvement in efficiency is possible 
only with increased amounts of air or other blast 
a.S. 
No metal spray gun in the past has been able 

to spray properly with a relatively low capacity 
air, or other gas supply. The older type metal 
spray guns are unsatisfactory from an efficiency 
standpoint in terms of pounds of metal sprayed 
per cu. ft. of air or other blast, gas although 
they use somewhat less blast gas per hr. than 
the more efficient larger metal spray guns. 
One object of this invention comprises, inter 

alia, a metal spraygun of the wire feed blast gas 
type substantially overcoming the föregoing and 
other limitations and disadvantages. 
A further object of this invention is a metal 

spray gun of the wire feed blast gas, type which 
utilizes blast gas, from a low capacity. Source for 
its operation. 
A further object of this invention is a metal 

spray gun of the wire feed blast gas type which 
utilizes blast gas from a low capacity source for 
its operation and simultaneously, maintains: an 
efficient ratio between metal, sprayed and blast 
gas consumed. 
These and still further objects of... the inven 

lowing description. 
The construction in accordance with this-in 

vention, which will be hereinafter more fully set 
forth, utilizes for the first.time-the-energy con 
tained in the expanding gaseous products-of.com 
bustion from the heating Zone to-materially, aid 
the blast gas in the atomization of the molten 
metal. In the past, metal spraygun: construc 
tions have utilized the combustion supporting 
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gases only for the provision of the necessary heat 
ing effect which results from the combustion of 
such gas mixtures. The construction in accord 
ance With the invention makes possible the ma 
terial reduction in the quantity of blast gas re 
quired by the utilization of this new principle in 
Which a material portion of the blasting and pro 
pelling function is carried out, for the first time, 
by the combustible-gas mixture and the products 
of combustion thereof. 
The invention is broadly addressed to heat-fu 

sible material spray guns of the wire feed type. 
Within the preferred embodiments of the inven 
tion, however, the same will be hereinafter de 
scribed specifically in connection with guns in 
which the heat-fusible material is metal in wire 
O Odiforn. 
In accordance with the invention the combus 

tion chamber of a metal spray gun of the wire 
feed type, i.e., the chamber within which heat is 
generated for the melting of the wire to be 
Sprayed, is made relatively long, in the direction 
parallel to the Wire, with respect to the "net area.' 
of the end orifice of the blast gas nozzle, such that 
the ratio of the length in inches of said combus 
tion chamber to the net area in square inches of 
the end Orifice of the blast gas nozzle is at least 
11.5 and preferably at least 13. The upper limit 
of this ratio should preferably not exceed about 

. 30. I prefer however a construction wherein Said 
ratio is about from 15-25. By "length' of com 
bustion chamber is meant the distance between 
the tip of the combustible gas nozzle at one end of 
Said chamber and the Orifice of the blast gas 
nozzle at the other end of said chamber. 
Wherever the expression "net area' or similar 

term is used herein in connection with the end 
. Orifice or opening of a blast gas nozzle of a heat 
fusible material (such as metal) spray gun of the 
Wire feed type, it is intended to designate thereby 
the inner diameter area of the blast gas nozzle 
end-Orifice minus the CrOSS-Sectional area of the 
Wire orifice, i. e., that orifice from which the rod 
or wire passes into and through the combustion 
chamber. This CrOSS-Sectional wire orifice area 
relatively closely approximates that of the cross 
Section of the wire passing through the end-ori 
fice of the blast gas nozzle and affords thus a 
measure for the determination of the net area, as 
herein defined. 
Within the preferred embodiment of the inven 

tion the blast gas supply to the combustion cham 
ber of the Spray gun is so coordinated with the 
blast gas nozzle-end orifice net area, and the 
combustion chamber length that the combustion 
gaS preSSure developed in accordance with the in 
Wention within the combustion chamber is utilized 
to the fullest extent. To this end the means 
Supplying blast gas to the combustion chamber 
are So dimensioned and arranged that they re 
strict the flow of blast gas into the combustion 
chamber to be of the order of about 1-3 and 
preferably 1.75 to 2.25 cu. ft. of air per minute 
per /100 Square inch of the net area of the end 
Orifice of the blast gas nozzle. 
The following drawings illustrate preferred em 

bodiments of the structure in accordance with the 
invention and are given for purposes of illustra 
tion and not of limitation, in which: 

Fig. 1 is a side elevation view of a metal spray 
gun incorporating the invention; 

Fig. 2 is a Sectional view of part of the construc 
tion shown in Fig. 1 taken through the plane 
II-II as indicated in Fig. 1; 
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4. 
construction shown in Fig. 1 viewed in plane 
III-III; 

Fig. 4 is a sectional view of the metal Spray gun 
construction shown in Fig. 3 taken through the 
plane IV-IV. 

Referring to Figs. 1, 2, 3, and 4, numeral desig 
nates the metal to be sprayed which is in the form. 
of a rod or wire. 2 is a turbine housing contain 
ing a turbine (not shown) which Operates 
through a gear train (not shown) in gear housing 
3 to drive rolls 4 and 5, which are mounted to con 
tact and feed the metal rod or wire , forward 
through the metal spray gun toward the melting 
Zone. Upper feed roll 5 is mounted in a hinged 
housing 6 which is pressed by Spring so as to 
cause feed roll 5 to engage the metal wire f and 
cause it to feed. Thumb screw 8 is arranged to 
compress spring a so as to exert adjustable pres 
Sure on housing 6 and hence on feed roll 5 and its 
contact with metal wire f. The wire feed may be 
started or stopped by Sufficient adjustment of 
thumb screw 8. 
Gas head 9 is mounted on the gear housing 3. 

Combustible gas or Wire nozzle is mounted on 
gas head 9 at Seat A. Gas blast housing 2 is 
mounted on gas head 9 by engaging threads 3. 
Blast gas nozzle 4 Screws on to the gas head at 
threads i5. Blast gaS nozzle & has an inner bore 
f6 which closely fits the mating outside diameter 
of wire nozzle G and also has a shoulder a which 
contacts the nating flange a of wire nozzle iO. 
Gas head seat it is provided with an annular 

groove 9 which forms a manifold for mixed 
combustible and combustion Supporting gases, 
Wire nozzle O is provided with a multiple num 
ber of annularly Spaced gas paSSages 2 leading 
from manifold 9 to the tip of Wire nozzle 0. 
Wire nozzle O is provided with a hardened sleeve 
2 which guides metal wire . The external Sur 
face of Wire nozzle 0 is conical and is located in 
Spaced relation with the conical inside of blast 
gaS nozzle 4 So as to provide the thin conical 
Space 22 for passage of blast gas. The end of 
blast gaS nozze 4 has its conical interior Sur 
face terminated to form, around wire , the ori 
fice 23. A multiple number of radial holes 39 are 
provided through the blast gas nozzle 4 from its 
outside to its inside surface. The blast gas noz 
zle 4 and the wire nozzle 0 form combustion 
chamber 24 which is defined by a portion of the 
interior conical surface of blast gas nozzle 4, 
the end of wire nozzle O and the orifice 23. The 
combustion chamber 24 is made relatively long 
in a direction parallel to the wire as compared 
to the diameter of the orifice 23. The annular 
blast gas passage 22 is in the form of a thin frus 
trated cone with a relatively small apex angle. 
Gas head 9 is provided with inlet connections 

25, 26 and 27 to which hoses may be attached 
providing Sources of supply for blast gas, com 
bustible-gas and combustion supporting gas re 
Spectively. A plug type valve 28 with handle 
29 is provided to simultaneously control the gases 
entering through the inets 25, 26 and 27. 
Conduit 39 connects between inlet fitting 25 

and blast gas chamber 3 in the gas head and 
enclosed by blast gas housing 2. Conduit 32 
leads from combustible-gas inlet 26 and connects 
With conduit 33 which in turn connects with an 
nular manifold 9 at seat . Conduit 34 leads 
from combustion supporting gas inlet 27 to con 
duit 35 which in turn leads to conduit 33 and 
hence to manifold 9. 
An extra blast gas passage is provided in plug 

Fig. 3 is a front view of the metal Spray gun 75 valve 28 at 36 which connects through conduits 
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(not shown) to the turbine (not shown) in hous 
ing 2. The flow of that portion of the blast gas 
used to operate the turbine is controlled by 
means of the thumb Screw 37 which operates a 
neede Valve (not shown). 
In operation, the metal Spray gun is connected 

at inlets 25, 2i and 2i to sources of compressed 
blast gas, compressed combustible-gas and com 
pressed combustion supporting gas, respectively. 
The combustible-gas enters inlet 26, passes 
through conduit 32 and into conduit 33. , Con 
pressed combustion supporting gas enters inlet 
2i and paSSes through conduits 34 and 35 and 
thence into conduit 33 where it mixes with the 
Combustibie-gaS forming a combustible-gas mix 
ture. This combustible-gas mixture flows from 
conduit 33 into annuiar manifold 9 and thence 
through the multiple number of gas passages 
20 to the end of wire nozzle 6 where the com 
bustible-gas mixture enters the combustion 
chamber 24. The combustible-gas mixture burns 
at the end of Wire nozzle is and forms an envelope 
of hot gases Surrounding the tip of metal wire 
? and extending through combustion chamber 
24 and through orifice 23 to a point beyond ori 
fice 23. 

Blast gas enters inlet 25 and a portion of it 
paSSes through auxiliary passage 36 to the tur 
bine (not ShoWn) causing it to rotate within 
housing 2. The rotating turbine, operating 
through the gear train (not shown) causes feed 
rolls 4 and 5 to rotate and hence feed the metal 
Wire for Ward through the heating Zone in con 
bustion chamber 24. That portion of the blast 
gaS not diverted to the turbine through auxiliary 
paSSage 36 paSSes through conduit 30 into blast 
gas chamber 3A. From chamber 3, the blast 
gaS paSSes through the multiple number of holes 
39 and thence through the annular passage 22 
into the combustion chamber 24 where it sur 
rounds the envelope of burning combustible-gas 
mixture, paSSing through combustion chamber 
24 and through orifice 23. 
The combustible-gas mixture burning in cham 

ber 24 forms combustion products which are 
greatly expanded from the original volume of 
the combustible-gas mixture. The combustion 
chamber 24 is made relatively long with respect 
to the size of the orifice 23, in Such ratio that the 
gaSeOuS products of combustion as well as the 
blast gas are compressed within combustion 
chamber 24 at a relatively high pressure. When 
Such compressed gases thereafter emerge through 
Orifice 23 together with the still unburned por 
tion of the combustible-gas mixture and also to 
gethrr with the compressed blast gas, a con 
siderable expansion of all the gases at the orifice 
23 occurs. resulting in a high velocity being in 
parted to all the gases. The emerging gases then 
inpinge on the molten Wire tip at this high veloc 
ity, causing the atomization or breaking up of 
the molten metal. In this manner the products 
of combustion of the combustible-gas mixture 
materially aid the blast gas in causing such atoms 
ization of the molten metal. S. 
In a typical example of a construction in ac 

cordance with the invention, the length of the 
combustion chamber, i. e., the distance between 
the center of the wire orifice (at tip of wire 
nozzie) and the center of the blast gas nozze tip, 
is for instance about .425'', the wire orifice has 
a diameter of about .091' and the blast gas nozzle 
tip opening has a diameter of about .200'. The 
net area of the end orifice is then about 

20 
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2009Xzr .0919)xt tra-east-.0249 sq. in. 
The ratio of combustion chamber length in 
inches to net area of blast gas orifice in square 
inches is then 

:=17.1 
0249 

In the preferred construction of the inven 
tion and for the best utilization of the principle 
underlying my invention, the annular passage for 
blast gas leading into said combustion chamber 
is made in the form of a verythin continuous Sur 
faced frustrated cone. The apex angle of thesides 
of said frustrated cone is usually of a relatively 
Small angle, preferably of an angle not less than 
about 7° and not greater than about 18, and 
more preferably not less than about 10° and not 
greater than about 16. Most preferably I make 
this angle Substantially 16. 
In the application of the principle of my inven 

tion, the utilization of combustion gases within 
the conbustion chamber and the restricted ad 
mission of blast gas tend toward overheating of 
the blast gas nozzle. Thus the Specific air cone 
construction serves not only to a 3Sure that a con 
tinuous, although thin, cone of blast gas is main 
tained but also that an envelope of air Surrounds 
the combustible-gas mixture and the products of 
combustion thereof, to completely line or cover 
the inside surface of the blast gas nozzle to pre 
vent the Overheating thereof. 
Since this cone of blast gas must necessarily 

be very thin because of the restricted amount 
of blast gas, it is essential for best results that 
Said cone of blast gas be as even in thickneSS as 
pO3Sible and as accurately distributed as possible 
around the inside surface of the blast gas nozzle, 
otherwise there is danger of inadequate cooling 
and also of distortion of the combustible-gas mix 
ture envelope and hence of the resulting spray. 
In order to safeguard against Such danger, I pre 
fer a construction in accordance with the inven 
tion which provides an inner annular locating 
Surface in the blast gaS Ozzle, which locates on 
an Outer annular Surface of the wire nozzle. In 
this manner it is possible to locate the wire noz 
zle within the blast gas nozzle Sufficiently ac 
curately to provide the necessarily accurate coni 
cal Space for the blast gaS. This is, for instance, 
illustrated in FigS. 2 and 4 in which, when blast 
gaS nozzle 4 is mounted in place, it locates the 
wire nozzle centrally by bore 6 and forces 
the nozzle tightly against gas head Seat by a 
clamping action between the wire nozzle flange 
Oa, and shoulder 7. 
For the purpose of still further assuring the 

proper concentrical locating of the wire nozzle, 
I prefer to additionally construct the blast gas 
nozzle with a threaded nut portion, Such as 
threaded portion 5, for direct attachment to the 
wire nozzle seat portion of the gas head 9, so that 
said blast gas nozzle can be utilized not only for 
properly concentrically locating the wire nozzle 
but also for attaching said wire nozzle to said 
Seat portion of Said gas head by a locating and 
clamping action as is for instance obtained by 
shoulder 7 acting on flange (d. This construc 
tion enables the accurate positioning of elements 
defining the conical space provided for the blast 
gas passage between the wire nozzle and the blast 
gaS nozzle by not only locating the nozzle radially 

5 but also providing the desirable locating means 
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for keeping the axis of the wire nozzle parallel 
to the axis of the blast gas nozzle. 
As exemplified in the drawings, blast gas is 

Supplied to the combustion chamber by way of 
the annular blast gas chamber 3, the conical duct 
22, and the multiple number of radial metering 
passages 39. The latter are preferably positioned 
at a point forward of shoulder of blast gas 
nozzle 4. These radial metering holes 39 provide 
the blast gas foW restriction and are So dimen 
Sioned that they control and determine, together 
With passage 22, the proper flow of blast gas into 
the blast gas nozzle at the rate of the order of 
1-3 and preferably 1.75 to 2.25 cu. ft. of blast gas 
per minute per 100 square inch of the net area of 
the blast gas nozzle tip orifice. 

In accordance with the requirements of the 
preferred embodiiient of my invention, I pro 
vide Suitable blast gas Sealing nean.S. In the 
illustration shown these may comprise an annular 
groove containing resilient packing ring 8 form 
ing a Seal between blast gaS nozzle 4 and blast 
gas housing 2. 
In the practical operation of the particular 

structure in accordance with the invention illus 
trated in the drawings, oxygen is Supplied as the 
combustion Supporting gas to the gas head at a 
preSSure of 15 pounds per Square inch gage. 
Acetylene, as the combustible-gas, is Supplied to 
the gas head at a preSSure of 15 pounds per Square 
inch gage. Air, as the blast gas, is supplied to 
the gas head at a pressure of 60 pounds per 
Square inch gage. With this combination of pres 
Sures and gases and with a construction in ac 
Cordance with the invention, it has been found 
practicai to Spray about 5.1 pounds of carbon 
Steel per hour With a consumption of less than 300 
cu. ft. per hour of air for the nozzle in the Spray 
ing operation. Hence each pound of carbon steel 
Sprayed utilizes only 59 cu. ft. of air. It will be 
Seen that a netal Spiray gun construction in ac 
cordance with the invention will spray substan 
ially inore efficiently in terms of air required per 
pound of metal sprayed than the modern high 
capacity equipment and yet, at the same time, 
does So with less than one-third the air require 
ninent. 
Within the road concept of the invention the 

Same coin prises for use in the spray head of a 
heat-fusible material Spray gun of the wire feed : 
type, the coinioination of a blast gas nozzie de 
fining a cornbustion chamber having an orifice at 
One end, a combustible gas nozzle positioned with 
its tip at the other end of Said chamber, and 
means defining a wire orifice at said other end, 
the ratio of length of Said combustion chamber 
to the net area, in Square inches of said orifice 
of Said cong Sticn chai be being at least, 11.5. 
Within one of the preferred embodiments of the 
combination, the total cross-sectional area of the 
conical blast gas duct defined between the in 
ner Surface of the blast gas nozzle aid the Outer 
Surface of the combustible gas nozzle is prefer 
ably greater than the total cross-sectional meter 
ing area of the netsring means provided to re 
Strict flow of blast gas at the herein stated rate, 
i. e., of the Order or 1 to 3 cu. ft. and preferably 
1.75 to 2.25 cu. ft. of blast gas per minute per 1/100 
Square inch Of the et area of the orifice of the 
combustible gaS nozzle. 
Wherever reference is made herein to volumes 

of gases or flow rates thereof, such references 
refer to the measurement of such gases under 
'free' conditions, i. e., standard conditions at 
atmospheric pressure and 70° F., although it is 
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8 
understood that the actual pressure of the gases 
at the entrance to the metal spray gun is at a 
considerably higher pressure. 
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 claim 
broadly all inherent novelty. 

I claim: 
1. For use in the Spray head of a heat-fusible 

material Spray gun of the wire feed type, the 
combination of a blast gaS nozzle defining a con 
bustion chamber having an orifice at one end, a 
combustible gas nozzle positioned with its tip at 
the other end of Said chamber, and means defin 
ing a wire orifice at Said other end, the ratio of 
length of Said combustion chamber to the net 
area in Square inches of Said orifice of Said com 
bustion chamber being at least 11.5, said net area, 
being the inner diameter area of Said combustion 
chamber Orifice minus the cross-sectional area, 
of Said wire orifice. 

2. The combination in accordance with claim 
1 in Which Said ratio is not in excess of about 
30. 

3. The combination in accordance with claim 
1 in Which Said ratio is from about 15 to 25. 

4. The combination in accordance with claim 
2 in Which Said combination additionaily in 
cludes means for Supplying blast gas to said 
chamber and including means dimensioned to 
restrict the flow of blast gas into said chamber 
to a rate of the order of 1 to 3 cu. ft. of blast gas 
per minute per /100 Square inch of said net area. 

5. The combination in accordance with claim 
4 in which Said ratio is from about 15 to 25 and 
in Which Said rate of flow is of the order of about 
1.75 to 2.25 cu. ft. of blast gas per minute per 
/100 Square inch of said net area. 
6. For use in the Spray head of a heat-fusible 

material Spray gun of the wire feed type, the 
combination of a blast gas nozzle defining a frus 
tro Conical corabustion chamber having an orifice 
at One end, a combustible gas nozzle mounted at 
least partly Within Said blast gas nozzle in spaced 
relation thereto, to define between the outer 
Surface of Said wire nozzle and the inner surface 
of Said blast gas nozzle a frustro conical blast 
gas duct converging towards the longitudinal 
axis of Said combustion chamber at an angle not 
exceeding Substantially 18, means defining a wire 
Orifice at the tip of Said combustible gas nozzle 
and Substantially in alignmint with said axis, 
means for Supplying blast gas to said duct and 
including metering means dimensioned to re 
Strict the foW of blast gas to a rate of the order 
of 1 to 3 cu. ft. of blast gas per minute per 1/100 
Square inch of the net area of said blast gas 
nozzle Orifice, the ratio of axial length in inches 
of Said combustion chamber to the net area of 
Said nozzle Orifice in Square inches bling from 
about 11.5 to 30, Said net area being the inner 
diameter area of Said combustion chamber ori 
fice minus the CroSS-Sectional area of said wire 
Orifice. 

7. The combination in accordance with claim 
6 in which the total cross-sectional area of said 
conical blast gas duct is greater than the total 
CrOSS-S&ctional metering area of said r-stricting 
63S 

8. The combination according to claim 7 in 
Which Said ratio is from about 15 to 25 and in 
Which Said rate of flow is of the order of about 
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i.75 to 2.25 cu. ft. of blast gas per minute per 
/100 Square inch of Said net area. 

9. The combination in accordance with claim 7 
in which said combustible gas nozzle has an outer 
annular locating surface adjacent the base there 
of, in which said blast gas nozzle has an inner 
annular locating surface for mating alignment 
with said outer locating Surface, and in Which 
means are provided for securing said locating Sur 
faces in mating alignment with each other. 

10. The combination according to claim 9 in 
which said ratio is from about 15 to 25 and in 
which said rate of flow is of the order of about 
1.75 to 2.25 cu. ft. of blast gas per minute per Aoo 
Square inch of Said net area. 

11. For use in the spray head of a heat-fusible 
material spray gun of the wire feed type, the com 
bination of a Substantially cylindrical, circum 
ferentially threaded combustible gas nozzle seat 
portion, a blast gas nozzle threaded with one end 
onto said seat portion, having an orifice at its 
other end and defining a frustroconical combustion 
chamber, a Substantially frustro conical combus 
tible gas nozzle, having means defining a Wire Ori 
fice substantially in alignment with the longitu 
dinal axis of Said chamber, said combustible gas 
nozzle extending at least partly into said blast 
gas nozzle in Spaced relation thereto to define be 
tween the outer Surface of Said cornbustible gas 
nozzle and the inner Surface of Said blast gaS 
nozzle a frustro conical blast gas duct converg 
ing towards the longitudinal axis of Said combus 
tion chamber, means for supplying blast gas to 
said duct, outer locating Surface means adjacent 
the base of Said combustible gas nozzle, inner 
locating surface means on said blast gas nozzle 
for mating alignment with said outer locating 
surface means, and shoulder means for Securing 
Said locating Surface means in position against 
said seat portion. 

12. The combination in accordance with claim 
11 in which both said locating Surface means are 
substantially annular locating Surfaces, in which 
Said shoulder means is a Substantially annular 
shoulder and in which Said blast gas Supplying 
means include a multiple number of radially ar 
ranged metering orifices terminating at the base 
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10 
of said conical duct forward of Said locating Sur 
faceS. 

13. The combination according to claim 11 in 
which the ratio of axial length in inches of said 
combustion chamber to the net area of Said blast 
gas nozzle orifice in Square inches is from about 
11.5 to 30, and in which said means for Supplying 
blast gas to said duct include metering means di 
mensioned to restrict the flow of blast gas to a rate 
of the order of about 1 to 8 cu. ft. of blast gaS 
per minute per A00 square inch of said net area, 
Said net area being the inner diameter area of Said 
combustion chamber orifice minus the cross-sec 
tional area of said Wire orifice. 

14. The combination according to claim 13 in 
which Said conical blast gas duct converges to 
Wards the longitudinal axis of said chamber at an 
angle not exceeding substantially 18° and in 
which the total cross-sectional area of said con 
ical blast gas duct is greater than the total cross 
Sectional metering area of said metering means. 

15. The combination according to claim 11 in 
which the ratio of length in inches of Said combus 
tion chamber to the net area of Said blast gas 
nozzle orifice in Square inches is from about 15 
to 25, and in Which Said means for Supplying blast 
gas to Said duct include a metering means dimen 
Sioned to restrict the flow of blast gas to a rate 
of the order of about 1.75 to 2.25 cu. ft. of blast 
gaS per minute per A00 square inch of said net 
area, Said net area, being the inner diameter area. 
of Said combustion chamber orifice minus the 
CrOSS-Sectional area of Said Wire Orifice. 

16. The combination in accordance with claim 
15 in which Said conical blast gas duct converges 
towards said axis at an angle of about 16°. 
w ARTHUR. P. SHEPARD. 
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