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Application June 30, 1938, Serial No. 216,654 
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My invention relates to metal spray guns and 
will be fully understood from the following de 
scription read in conjunction with the drawings 
in which: . 

6 Fig. 1 is a side view of a metal spray gun con 
structed in accordance with my invention. 

Fig. 2 is a vertical section through the con 
struction shown in Fig. 1 on the plane indicated 
by I-II. 

Fig. 3 is a vertical section through the con 
struction shown in Fig. 2 on the plane indicated 
by - I. 

Fig. 4 is a vertical section through the con 
struction shown in Fig. 1 on the plane indicated 

15 by V-IV. 
Fig. 5 is a vertical section through the construc 

tion shown in Fig. 1 on the plane indicated 
by W. W. ? 

Fig. 6 is an exploded Section through the con 
20 struction shown in Fig. 1 on the plane indicated 

by W1-WI. 
Fig. 6ais a plan view of the interior of the con 

struction shown in exploded form in Fig. 6. 
Fig. 7 is a side view of one element of the gun 

25 constructed in accordance with my invention. 

10 

Fig. 8 is a view of the construction shown in . . 
Fig. 7 at a right angle to the showing in Fig. 7. 

Fig. 9 is a central vertical section parallel to 
the construction shown in Fig. 1. 

30 Fig. 10 is a vertical section through the con 
struction shown in Fig. 5 on the plane indicated 
23-?by sk 

Fig. ii is a section on the plane indicated by 
XI-XI in Fig. 5. ???" 

Fig. 12 is an exploded section through the con 
struction shown in Fig. 11 on the plane indicated 
by XII-XII. - 

Fig. 12a is a perspective view of the plug of the 
nozzle shown in Fig. 12. - 

Fig. 13 is a fragmentary view of the face of the 
turbine casing at the point at which the nozzle 
discharges, taken on the line indicated by XIII 
XI in Fig. 12. 

Fig. 14 is a section through the showing in Fig. 
45 12 (with the parts in operating position, i.e., un 

exploded) on the plane indicated by XV-XV. 
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Fig. 15 iš a section on the plane indicated by 
XI-XI in Fig. 5 showing an alternative embodi 
ment of my invention. - - 

50 Fig. 16 is a corresponding section showing a 
further alternative embodiment of my invention. 

Fig. 17 is a corresponding section showing a 
further alternative embodiment of my invention. 

Fig. 18 is a corresponding section showing a 
55 still further embodiment of my invention. 

Metal spray guns of the type to which my in 
vention relates are devices which operate by con 
tinuously feeding a metal rod or wire into a zone 
in which it is melted and from which this melted 
metal is sub-divided and propelled by a blast of 
air or other gas. The rod or wire is fed into the 
melting zone by knurled burs which press against 

turbine operating through reduction gears. The 
load on the turbine varies from time to time due 
to changes in the position of the operator, kinks 
in the wire, etc., and since it is essential that 
the rate of feed of the wire be uniformly main 

opposite sides of the wire and are driven by a gas 

O 

tained, it is likewise essential that the turbine have a comparatively stable speed of operation, 5 
i. e., that its speed be affected as little as possible 
by variations in the load. This may be accom 
plished by appropriate turbine construction. 

In the operation of metal spray guns, it is, how 
ever, necessary to maintain different rates of feed 
when spraying different metals; for example, 
metals, the heats of fusion of which are low, may 
be fed and sprayed more rapidly than metals with 
a high heat of fusion, and wires of larger diam 
eter are fed and sprayed more slowly than wires 
of the same material of smaller diameter. In 
usual practice an effort is made to approximate 
proper conditions for the particular metal being 
sprayed by the provision of replaceable gearing 
designed to permit the gun to be operated at the 
desired rate of wire feed while permitting the 

20 

30 
turbine toe operate within a range of stable op 
eration. Changing the gearing...involves a loss of 
time and the possibility that metal particles will 
be picked up by the gears in handling and inter 
fere with the operation of the gun. If an effort 
is made to reduce the turbine speed by throttling 
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the gas the turbine becomes unstable and a uni 
forma wire feed is no longer maintained. 
I have devised a new metal spray gun in which 

no change of gearing is necessary and by means 
of which it is nevertheless feasible to maintain 
two or, in fact, any number of rates of wire feed 
within limits practically desirable, shifting from 
one speed to another by simple adjustment and 
notwithstanding such changes in the rates of 
feed, maintaining the turbine at all times in a 
range of stable operation. 

Broadly speaking, I accomplish this purpose 
by varying the total throat area of the turbine 
nozzle or nozzles and this may be done within the 
scope of my invention, either by means for con 
tinuously varying the throat area over a predeter 
mined range or by means for varying the total 
throat area in steps. Starting with the jet ad 
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justment of minimum area, a reduced stable Op 
erating speed of the turbine is obtained by in 
creasing the total throat area of the turbine noz 
zle or nozzles. As the throat area is increased the 
pressure in the manifold which Supplies gas to the 
nozzle Or nozzles decreases so that the turbine 
Speed actually, decreases without becoming un 
stable. This reduction in manifold pressure may 
be the result of a restriction intermediate the air 
Supply and the jets, but in the preferred con 
struction the rate at which the manifold pressure 
decreases as the nozzle area is increased is de 
termined by control means incorporated in the 
gun which may, for example, take the form either 
of a fixed Orifice Or a variable valve between the 
manifold and the air line. In the preferred prac 
tice this is controlled by the needle valve which 
governs the air flowing into the manifold. The 
Operator selects that adjustment of the area of 
the nozzle or nozzles in use which will maintain 
the turbine in stable operation at approximately 
the desired speed, and then adjusts the needle 
valve to give the precise rate of wire feed re quired. 

In accordance with the principle of my inven 
tion, where I provide a turbine nozzle or nozzles, 
the throat area of which may be continuously 
varied, any number of stable operating speeds 
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may be obtained by corresponding adjustment of 
the total throat area in service. Alternatively, I 
may, in accordance with the principle of my in 
vention, use a number of jets each of fixed throat 
area, and place in Service a jet or combination of 
jets of progressively greater throat area. 

For the purpose of illustrating the scope and 
character of my invention, I have hereinafter 
described a spray gun containing certain prac 
tical embodiments of the same. Referring to the 
drawings, (Fig. 2) indicates the inlet for oxygen 

to or other combustion supporting gas 2 the in 
let for acetylene or other combustible gas, and 
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3 the inlet for air or other gas for use to pro 
ject the metal spray and drive the turbine. 

Each of the said inlets is connected by a suit 
able fitting and flexible tubing to a source of 
required gas. When plug 4 of valve 5' is in the 
position shown, each of the inlets registers with 
a corresponding hole in the plug, there holes 
being indicated by numerals 5, 6 and respec 
tively. When handle 8 and plug 4 are in the 
position shown, oxygen flows through duct ?o 
into duct f. The combustible gas flows through 
duct 2 to mix with the oxygen in duct f. The 
air flows through duct 5 into chamber 6 and 
also flows through the Side connection f7 con 
trolled by needle valve 8 into turbine manifold 
9. Openings 5, 6, and in plug 4 are so ar 
ranged that as handle 8 is turned from the off 
position which is at a right angle to the show 
ing in Fig. 2 first some combustible gas passes 
into duct f and thence to the burner outlet to 
enable the burner to be lighted, some air passes 
simultaneously into manifold 9 to enable the 
turbine to come up to speed. Alternativey all 
the valve passages may be opened but at such 
rates of flow as to establish favorable lighting 
conditions which are different from the condi 
tions obtaining when the gun is in operation. 
This position of the valve is called the light 
ing position. Under former practice a certain 
degree of experience was necessary to enable the 
Operator to turn the handle 8 to the exact posi 
tion at which the burner may be properly lighted, 
but with my construction this difficulty is elimi 
nated, the washer 20 (Fig. 3) defines a hole 2 
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of rectangular cross-section which fits closely 
the shank 22 (of corresponding section) (Fig. 2) 
of the plug 4. The washer 20 is formed with 
the depression 23 (Fig. 3). This washer is spring 
pressed, and this depression slips onto the head 
of pin 24 when handle 8 is in the correct position 
for lighting the burner. This offers sufficient re 
sistance to indicate to the operator the lighting 
position. After the burner has been lighted a 
slight pressure against handle 8 forces the de 
pression 23 out of engagement with the head of 
the pin, 24. A further movement of handle 8 
causes oxygen to flow through duct which 
establishes a melting flame with the ignited gas 
and the final movement of handle 8 to the posi 
tion shown in Fig. 2 permits air to flow into duct 
5 and thence into chamber 6 to project the 

Sprayed metal upon the surface to be covered. 
The construction of that part of the gun by 

which the rod or wire is melted and projected will 
be explained by reference to Fig. 9. The wire 37 
moves forward to guide 3 and through duct 32 to 
the interior 33 of the burner tip 34. The mixture 
of air and Oxygen move forward through the duct 

, which is immediately behind duct 32 (the air 
rangement is shown in Fig. 2) and into the an 
nular space 35. From this annular space 35 the 
Combustible mixture moves forward through a 
number of holes to be discharged through con 
vergent Orifices 36 against the wire. This forms a 
ZOne of gases undergoing combustion, whereby the 
wire 37 melts as rapidly as it is progressively ad 
vanced into the Zone, for which reason this Zone 
may be hereinafter referred to as a melting zone. 
The air from chamber 6 advances through the 
annular space 40 surrounding burner tip 36 and 
is projected by air nozzle 4 in Such a Way as to 
sub-divide and propel the molten metal. The air 
tip 4 is threaded to the Outer shell 42 of the 
burner so that the orifice 43 defined by conical in 
terior of air tip 4 and conical exterior of burner 
tip 34 may be adjusted with corresponding varia 
tions in the characteristics of the air blast. When 
a satisfactory adjustment has been made, the 
tip 4 is locked in position by the lock nut 44. 
It will be noted that the air in passing forward 
from the chamber 6 goes through the constricted 
annular space 45 which exerts a definite control 
Over the volume of air passing. As a result of 
this constriction and the orifice effect thereby 
Created, the adjustment of air tip 4 modifies 
the characteristics of the air blast without so 
great a modification of the volume of air passing 
thereto as would otherwise result, which is de 
cidedly advantageous in the adjustment and 
Operation of the gun. 
The Wire 3 (Fig. 9) enters the gun through 

the annular guide 50 of hardened material in 
which is the duct 5. The upper and lower sur 
faces of the wire are engaged respectively by the 
burs 52 and 53. Bur 53 is carried by shaft 54, 
which shaft is driven by an air turbine through 
suitable intermediate gearing which will be here 
inafter described. Shaft 54 (Fig. 4) also drives 
the gear 55 in mesh with gear 56, which in turn 
drives the upper bur 52. Both gear 56 and bur 
52 are secured to the tubular member 57 which 
rotates on the spool 58 carried by pin 59 (Fig. 4). 
The screw 59 is carried by the saddle 60 and this 
saddle is pivotally secured (Fig. 9) to frame 6 
of the gun by the hinge 62. When cap 65 is turned 
the threaded end 66 of the screw 67 advances into 
the threaded member 68 which is a part of frame 
6 and the Spring TO exerts pressure on the saddle 
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60, thereby forcing the upper bur 52 toward the is 



ower bar 53 and thereby causing the burs to 
engage and advance the wire 3. Conversely, 
when cap 65 is turned in the reverse direction, 
pressure of spring 79 on saddle S0 is released and 
the burs move freely without engaging and ad 
vancing the wire. 
The shaft 54 Fig. 4) which drives bur 53 is 

mounted in ball-bearings 70 and T. Bearing 70 
is held in frame 6 and bearing i? is held in the 
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housing 72 which is attached to frame 6. The 
shaft 54 is driven by the worm gear 73, which in 
turn is driven by the worm 4, carried by the 
shaft 75. Shaft 75 (Fig. 10) is carried by ball 
bearings 6 and 7 mounted in the housing, 2. 
Shaft 5 is in turn driven through the Worm gear 
78 by the worm 79. The worm 79 (Fig. 5) is 
integral with shaft 80 carried by bearings 85 and 
36. Bearing 85 is mounted in housing 72 and 
bearing 86 is mounted in the cap or cover 90 of 
the turbine 9. 
Turbinesi (Fig. 5) includes the turbine rotor 

drum 95 secured to shaft 80 by the set Screw 96. 
Details of the blading 00 are apparent from Figs. 
7 and 8. As evident from the exploded view (Fig. 
6) of the cover 90, this cover includes the mount 
ing 10 for the ball-bearing 86 and three ridges 
D2 radially arranged about mounting O - on the 

interior surface of the cover. The washer-shaped 
member 103 is made of fine wire mesh and rests 
directly upon ridges 102. The washer 04 rests 
directly on the washer '93 and is composed of 
fiber. The fiber washer 94 defines the perfora 
tions 05 (Fig. 6a). The washers 103 and 104 are 
held in contact with each other and with the 
ridges 02 by the strips fo8, which in turn are 
secured to the ridges O2 by the screws O. One 
result of this construction is that the exhaust 
from the turbine flows through perforations 05 
in the fiber washer 64, thence through the open 
ings in the fine screen of which washer 3 is 
composed, and thence through exhaust ports of 
the turbine G, formed in the cover 90 (Fig. 6 
and Fig. 1) thereby resulting in more quiet Oper 
ation of the turbine. The strips 06 form ridges 
in the space in which the biaded drum of the 
turbine revolves. These ridges operate to broaden 
the range of stable operation for any given setting 
of the turbine nozzles by producing turbulent 
fow of gas within the turbine. 
One nozzie arrangement falling within the 

purview of my invention is shown in Figs. 11, 
12, 12c, 13, and 14. Fig. ii shows the face 5 
which (together with the housing 90) defines the 
space in which the turbine drum rotates; the 
drum is not shown to facilitate inspection of 
the nozzle structure. In this case one individual 
nozzie 66 is shown which is of variable area. 
This nozzle is composed of the bore f and the 
pig 68 which is turned within bore to 
vary the effective area of the nozzle. The ac 
tual form of the delivery opening 9 from which 
the gas is discharged is showR in Fig. 13, which 
is a view of the face 885 at the point at which 
the nozzle discharges. It is evident from this 
that approximately half of the bore is avail 
able for discharge. Fig. 14 is a section through 
Fig. 2 on the plane indicated by XV-XIV 
(with the plug in operative position). By in 
spection of this figtgre, it is evident that gas 
in the space S20 between the plug 8 and the 
longitudinally exteLading b2Trier 2 cannot es 
cape because this space is capped or covered by 
the extension of face A5, bui? ?ž28? on the con 
trary, the only opening through which air may 

s escape is that part of the opening AA9 which 

3 
is not occupied by the plug fie and for this rea 
son the actual nozzle in use at any one time may 
be enlarged or decreased within the limits shown 
in Fig. 13 by turning the plug 8. 
The preferred form of nozzle for practical ap 

plications is that shown in Fig. 15 in which the 
nozzle 30 is permanently connected to the man 
ifold 9 while nozzle 3 may at any time de 
sired be additionally connected by turning plug 
32 so that hole 33 defined by the plug regis 

ters with inlet 34 of nozzle 3. In this case 
it is evident that when both jets are in Operation, 
the effective nozzle area is greater than with 
either jet individually, and in this case two stable 
ranges of operation may be obtained by using 
either jet 30 alone or by the combined use of 
jets 30 and 3. As hereinbefore pointed out, 
a slower stable range of operating speeds is ob 
tained by increasing the effective nozzle area. 
A further alternative form of construction is 

that shown in Fig. 16 in which case I have shown 
two nozzles, 35 and 36, which may be alter 
natively brought into communication with the 
manifold 9 by turning the plug 3 so that holes 
in the tubular portion 38 of the plug register 
with either inlet to nozzle 35 or inlet to nozzle 
36. In this case it will, of course, be under 

stood that the nozzles are of different cross-sec 
tional areas and are, therefore, of different ef 
fective discharge areas and that the lower stable. 
range of operating speeds is obtained by the use 
of the jet of greater discharge area. The tubular 
section 38 may in addition carry another set of 
holes simultaneously registering with the inlets 
to nozzles 35 and 36 so that both nozzles may 
be simultaneously in use whereupon a third and 
still iower stable range of operating speeds' will 
be obtained. 
A further alternative embodiment of my in 

vention is shown in Fig. 17. This also comprises 
two nozzles which may be alternatively used. 
Nozzle 4 is in communication with manifold 
19 through side-arm 4 and is controlled by 
needle valve 42. Nozzle 43 is in communica 
tion with manifold 9 through side-arm A4 and 
is controlled by needle valve 65. In case the 
nozzles shown are of the same or substantially 
the same cross-sectional area, a lower stable 
range of operating speed of the turbine is ob 
tained by placing both nozzles simultaneously in 
communication with the manifold. The n022.les 
may, however, be constructed with different 
cross-sectional areas, in which case a lower stable 
operating speed is obtained by the use of the 
nozzle of greater cross-sectional area and a stili 
lower stable range of Operating speeds is obtained 
by the simultaneous use of both nozzles. Since 
in this case the amount of gas discharged from 
each jet may be accurately determined by the 
needle valve controlling it, the use of a restric 
tion or valve controlling the admission of air 
into the manifold 9 is not essential although in 
practical operation it is desirable. 
A stii further embodiment of my invention 

is shown in Fig. 18 in which case the turbine is 
provided with four separate nozzles, numbered. 
respectively 50, 5, 52 and 53. Connunica 
tion of these nozzles with manifold 9 is con 
trolled by tubular section a 56 of the plug 55 in 
manifold 8. The sleeve is provided with slots 
so that nozzle 53 may be placed in Service alone 
or nozzle 52 may be additionally placed in 
service or nozzle 5 may be placed in service in 
addition to nozzle 52 and 53 or if desired, all 
four nozzles may be placed in service. In this 
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way any one of four stable ranges of operating 
speed may be obtained, the speed being inversely 
related to the number of nozzles in operation 
and to the total cross-sectional area of the noz 
zles in operation. It will, of course, be under 
stood that in this embodiment of my invention, 
the nozzles may be constructed with cross-sec 
tional area different from one another so that a 
corresponding control would be obtained by their 
alternative use and if desired additional ports 
may be provided in the tubular section 54 so 
that these nozzles may also be combined with 
one another in various ways to produce addi 
tional ranges of operating speed. 
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 attempted to claim 
broadly all inherent novelty. 

i clain: 
1. In a metal spray gun of the molten metal 

gas blast type having an inlet for compressed gas 
and turbine actuated means for progressively ad 
vancing metal into a melting zone and including 
in said turbine a rotor drum and nozzle means 
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positioned to direct a blast of gas against the 
blading of said rotor drum, the improvement 
comprising a manifold in communication with 
said nozzle means, means for Varying the área of 
the nozzle means in use and pressure reduction 
means between said inlet and said manifold. 

2. The improvement in a metal spray gun ac 
cording to claim 1 in which said turbine com 
prises in addition at least one gas baffle within 
the same positioned to produce turbulent flow of 
gas therein in air frictional engagement with said 
rotor drum. ... 

3. In a metal spray gun of the molten metal 
gas blast type having an inlet for compressed gas 
and turbine actuated means for progressively ad 
vancing metal into a melting zone and including 
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in Said turbine a rotor drum and a nozzle posi 
tioned to direct a blast of gas against the blading 
of said rotor drum, the improvement comprising 
a manifold in communication with said nozzle, 
means for varying the cross-sectional area of 
Said nozzle and pressure reduction means between 
Said inlet and said manifold. 

4. The improvement in a metal spray gun ac 
cording to claim 3 in which said turbine com 
prises in addition at least one gas baffle within 
the same positioned to produce turbulent flow of . 
gas therein in air frictional engagement with said 
rotor drum. 

5. In a metal, spray gun of the molten metal 
gas blast type having an inlet for compressed gas 
and turbine actuated means for progressively ad 
vancing metal into a melting zone and including 
in said turbine a rotor drum and a plurality of 
nozzles positioned to direct a blast of gas against 
the blading of said rotor drum, the improvement 
comprising a manifold in communication with 
said nozzles, means for varying the average area 
of the nozzles in use and pressure reduction 
means between said inlet and Said manifold. 

6. In a metal Spray gun of the molten metal 
gas blast type having an inlet for compressed gas 

70 
and turbine actuated means for progressively ad 
yancing metal into a melting Zone and including 
in said turbine a rotor drum and nozzle means 
positioned to direct a blast of gas against the 

75 

blading of said rotor drum, the improvement 
comprising a manifold in communication with 
said nozzles, means for varying the number of 

‘and turbine actuated means for progressively ad 

within said housing positioned to bring into com 

2,227,752 
nozzles in use" and pressure reduction means 
between said inlet and said manifold. 

7. The improvement in a metal spray gun ac 
cording to claim 6 in which said turbine com 
prises in addition at least one gas baffle within 5 
the same positioned to produce turbulent flow of 
gas therein in air frictional engagement with said 
rotor drum. 

8...in a metal spray gun of the molten metal gas 
blast type having an inlet for compressed gas lo 
and turbine actuated means for progressively ad 
vancing metal into a melting Zone and including 
in Said turbine a rotor drum and a number of 
nozzles of different cross-sectional areas posi 
tioned to direct a blast of gas against the blading 
of said rotor drum, the improvement comprising 
a manifold in communication with said nozzles, 
means for selectively placing a part of Said noz 

5 

Zles in use, and pressure reduction means between 
said inlet and said manifold. 

9. The improvement in a metal spray gun ac 
cording to claim 8 in which said turbine comprises 
in addition at least one gas baffle within the same 
positioned to produce turbulent flow of gas 
therein in air frictional engagement with said 25 
rotor drun. • 

10. In a metal. spray gun of the molten metal 
gas blast type having an inlet for compressed gas 
and turbine actuated means for progressively ad 
Vancing metal into a melting Zone and including 30 
in said turbine a rotor drum and nozzle means 
positioned to direct a blast of gas against the 
blading of said rotor drum, the improvement 
comprising means including at least one gas baffle 
in said turbine positioned to produce turbulent 35 
flow of gas therein in air frictional engagement 
with said rotor drum. 

11. In a metal spray gun of the molten metal 
gas blast type having an inlet for compressed gas 

20 

vancing metal into a melting Zone and including 
in Said turbine a rotor drum and nozzle means 
positioned to direct a blast of gas against the 
blading of said rotor drum, the improvement 
comprising means including at least one station 
stationary internal projection positioned to pro 
duce turbulent flow of gas therein in air fric 
tional engagement with said rotor drum. 

12. In a metal Spray gun of the type including 
means for maintaining a melting zone, means 
for directing a blast of gas against metal which 
has been melted in said zone adapted to sub 
divide and convey such melted metal, a control 
cock for gases required in the operation of said 
gun, Said control cock including a housing defin 
ing multiple inlets and corresponding outlets, 
and including a handle operated plug defining 
at least three passages, each of Said passages con 
trolling flow through one of said inlets and the 
corresponding outlets, at least one of said pas 
sages defining a port for combustible gas, at least 
One other a port for Oxygen and at least one-third 
a port for a compressed non-combustible gas, the 
improvement comprising gas bleeding means 

munication said combustible gas inlet and outlet 
in advance. of the registry of said port for com 
bustible gas with its inlet and outlet in substan 
tially lighting position, and a detent positioned 
to arrest the motion of said plug when said bleed 
ing means are in said lighting position. 

13. In a metal spray gun of the type including 

O 

means for maintaining a melting zone, means for 
directing a blast of gas against metal which has 
been melted in said zone adapted to sub-divide as 
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and convey such melted metal, a control cock for 
gases required in the operation of said gun, Said 
control cock including a housing defining mul 
tiple inlets and corresponding outlets, and includ 
ing a handle operated plug defining at least three 
passages, each of said passages controlling flow 
through one of said inlets and the corresponding 
outlet, at least one of said passages defining a 
port for combustible gas, at least one other a 
port for oxygen and at least one-third a port for 
a compressed non-combustible gas, the improve 
ment comprising first gas bleeding means within 
said housing positioned to bring into communi 
cation said combustible gas inlet and Outlet in 
advance of the registry of said port for combus 
tible gas with its inlet and outlet in substantially 
lighting position, second gas bleeding means 
within said housing positioned to bring into con 
munication said compressed non-combustible gas 
inlet and outlet in advance of the registry of said 
port for compressed non-combustible gas with its 
inlet and outlet in substantially lighting position 
and a detent positioned to arrest the motion of 
said plug when said first and said second bleed 
ing means are in said lighting position. 

14. In a metal spray gun of the type including . 
means for maintaining a melting zone, means for 
directing a blast of gas against metal which has 
been melted in said Zone adapted to sub-divide 
and convey Such melted metal, a control cock ?? 

5 
gases required in the operation of said gun, said 
control cock including a housing defining multi 
ple inlets and corresponding outlets, and includ 
ing a handle operated plug defining at least three 
passages, each of said passages controlling flow 
through One of said inlets and the corresponding 
outlet, at least one of said passages defining a 
port for combustible gas, at least one other a 
port for oxygen and at least one-third a port for 
a compressed non-combustible gas, the improve 
ment comprising first gas bleeding means within 
Said housing positioned to bring into communica 
tion said Combustible gas inlet and outlet in ad 
vance of the registry of said port for combustible 
gas with its inlet and outlet in substantially light 
ing position, second gas bleeding means within 
said housing positioned to bring into communica 
tion said compressed non-combustible gas inlet 
and outlet in advance of the registry of said port 
for compressed non-combustible gas with its inlet 
and outlet in substantially lighting position, third 
bleeding means within Said housing positioned to 
bring into communication said oxygen gas inlet 
and outlet in advance of the registry of said port 
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for oxygen with its inlet and outlet in substan 
tially lighting position and a detent positioned to 
arrest the motion of Said plug when all of Said 
bleeding means are in said lighting position. 

HERBERT S. INGHAM. 30 


