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_city of St. Louis,
‘invented certain new and useful Improve-
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Application filed .’December 4,1914, Serial No. 875,478,

I'o el whom. it may concern’ :
“Be it known that we, ArTHUR J. FAUSEK
and Jewing T. FaAUsEk, citizens of the
United States of America, residents of the
State of ‘Missouri, have

ments in Torches, of which the following is
a full, clear, and exact deseription, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.
Our invention relates to-a torch or blow-
pipe adapted for use in welding or cutting
metals, one of the objects being to produce
A torch of this kind having an improved
mixing device wherein different gases are
thoroughly mixed and thereafter delivered
1o o tip or nozzle.
cludes an improved tip or nozzle, an attach-

‘ment for conducting an auxiliary supply of

gas to the tip or nozzle, and other details of
construction which will be hereinafter de-
geribed. . \
Figure I is a longitudinal section, partly
in elevation, of a torch embodying the fea-
tures of our invention. _ ‘
Fig. II is an enlarged transyerse. section
taken gpproximstely ‘on the line IT-—II,

Fi%. L .
ig. TTT is an enlarged inverted plon view
of the double tip shown in Fig. I. :
- Tig. IV is an enlarged top or plan view of

e o

- the mixing device shown 1n Fig. L.
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40

by an oxygen tu

46

‘handle comprises a

‘ber 1 and a valve housing

Tig. V is a longitudinal section llustrat-
ing a tip and a mixing device associate
therewith... - = . _

H designates a handle connected to a mix-
ing hesd M, and T. designates a_double tip
or nozzle secured to said mixing head. The
) tubular member 1, an
inlet head 2 at one end of said tubular mem-
3 at the other end
of said member 1. :

4 designates an acetylene tube surrounded
\ be 5, said tubes being con-
nécted to each other by means of an annular
distance piece 6 having a passageway 7

which communicates with the oxygen tube 5. .

A coupling head 8 secured to the tubes 4

- and b is coupled to the mixing head M, pref-

&0

- 56

erably by mieans

pling 8. e
The inlet head 2, at one end of the handle,

is provided with an oxygen passag way 10
ang. an acetylene passageway 11.. O desig-

nates a valve through which- oxygen is con-

Specification of Letters Patent.

The invention also in-

of an annular union cou-

“between

Patented Nov. 13; 1917,

ducted to. the oxygen passageway 10, and A
designates a valve through which acetylene - -
gas is conducted to the acetylene. passage- ‘
way 11 12°and 13, respectively, designate
tubes areanged in the haiidle H 'and leading 60
from the passageways 10 and 11 to the valve
housing 3, the. lattér being provided with
ports 14 and 15 which communicate with
suid tubes. Check valves 16 and 17 ar-
vanged in valve chambers 18 and 19 are 65

.adapted to open and close the gorts 14 and -

15.. An angular passageway 20 Jeads from
the valve chamber 19 to the acetylene tube

1, and a passageway 21 leads from the valve
chamber 18 to an annular passageway 22 70
formed at the end of the distance piece 6,
said annular passageway being in ‘communi-
cation with the passageway 7 lending to the.
oxygen tube 5. - o
. The oxygen forced into the inlet ‘passage- 78 ©
way 10, at the right hand end of Fig. I,
passes through the tube 12, into the port 1
thraugh the valve chamber 18 then through’’,
the passngeways 21 and 7, into the oxygen -
tube 5, through a passageway 23, and into 80 -
an annular passageway 24 formed betiween .

‘%QJ coupling head 8 and the mixing head M.

1e- mixing head M is provided with an °
oxygen duct 25 communicating with the an-
nular passageway 2+ The acetylene gas 85
passing through the housing-of the valve A,
at the right hand end of Yig. T, is forced
into the passageway 11, and it flows through
the tube 18, port 15, valve chamber 19, angu:
lar passageway 20, tube 4, passageway 96, 90 -
and then into an acetylene duct 27 formed in-.
the mixing head M. . o
_ The mixing head M is provided with a
screw threaded opening for the.reception of = -
a coupling member 30 which connects the 95
double tip T to the mixing head. . The cou-
pling member 30 is preferably formed with
serow threaded .end portions and with af-
enlarged non-circitlar intermedinte portion - -
31.- The double tip T<com i
tube 32 and an_outer tube 33 sarrounding:
sajd inner tube, the inner tube being screwed” -
into the coupling member 30 and the outer

{ube being screwed onto said coupling'mem=,
?

ber. 34 designates a passageway form
member 30 for the purpose,

the coupling of " -
mixed gases from theé mix-*

conducting the

ing head M to the discharge. 3) ‘
_ the inner tube 82 and outer: tube - . ‘

33, It will be noted that portions ‘of ‘the 110

e

rises an inner 100 =

sagéways . . '




inner tube are sepa.rated from the outer tube
as shown in Figs. IT and III to produce the

dlscha e passageways just referred to.
ifferent gases passing from the ducts
25 and 27 in the mixing head M, flow

- through .a primary mixing device P from

“10

‘wh1ch they are discharged into a secondary.

mixing chamber S (Fig. I) communicating
with the passageway 34. The primary mix-
ing device is screwed into the mixing head

‘M and its reduced inner end engages the

mixing head as shown in Flg I. An annu-

-lar acetylene chamber 35 is formed around

16

20

25’ acetylene chamber 35, and these different in- -

30

the reduced inner end portion of the pri-

mary mixing device P and an oxygen cham-
ber 36 is formed at the discharge end of the
oxygen duct 25. "The primary mixing de-
vice P is bored to form a plurality of. re-
stricted ‘mixing chambers 37 and a plu-

rality. of restricted inlet ports 88 and 39.
The restricted inlet ports 38, communicat-

ing with the oxygen chamber 36, are sub-

_stantially equal in diameter to the restricted

inlet ports 39 which communicate with the

let ports 38 and 39 are smaller in diameter
than the primary mixing chambers 37.

One of the objects in forming a plurality
of primary mixing chambers in the primary
mixing device is to prevent a backfire or

. “whistling” of the combustible gases, and

: 36

this object is attained by making the pri-
mary mixing chambers so small that the
flame “will not travel backwardly through
the restricted passageways formed by these
mixing chambers. Since the primary mix-
ing chambersare. very small in diameter it

"is necessary, or desirable, to provide a plu-
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rality of such chambers, so that the desired
volume of gases may be forced through the

‘mixing head under the ordinary degree of

pressure. If only one restricted primary
mixing chamber was formed in the mixing
device, it would be necessary fo maintain
the gases under an extremely high ‘degree
of pressure to secure the required volume or

rate of flow of gases at the tip.

Another advantage, gained by forcmg the

'dlﬂ'erent gases through a plurality of pri- .

mary mixing chambers, is that a thorough
mixture is insured by mixing the gases in
the difféerent restricted chambers where the

fine streams of gases are mingled with each
~ other, and thereafter discharging the
56.

ases
into 8 secondary mixing chamber S (Fig.
I) where the different streams of gases are
mixed with each other. ‘A further advan-
tage is obtained by forming the inlet ports
39 tangentially with respect to primary mix-
ing chambers 37 (Fig. IV) so that the acety-
lene gas, discharged from said-tangential
inlet ports, will whirl. around in the pri-
mary mixing chambers, .thereby msunng a
thorough mixture of the different .
“Another desirable’ feature of the mlxmg

1,246,578
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devicé'is that the dlﬁ"elent streams’ of gases

passing from the primary mixing chambers,
are thoroughly mixed i the secondary mix-
ing chamber S. In this conhection, it will
be noted that the prinfary mixing chambers
37 are formed at an angle to each other and
at an angle to the axis of the mixing device

P, said mixing chambers being separated

from each other a greater distance at their
inlet ends than at their discharge ends, see
Figs. I and IV. By arranging the mixing
chambers 37 in this manner, the stream of
gases passing from each of them is dis-
charged into a stream of gases passing from
another of said mixing ‘chambers, and fur-
thermore the different gases discharged at
an angle to the axis of the mixing device P,

70

76

80

are whlrled around the conical bottom wall

of the primary mixing chamber S.

The double tip T is “onstructed to receive
an additional supply of oxygen gas which
passes through an auxiliary passageway 45
in the coupling member 80 and which is dis-
charged through ‘the inner tip member 32.
A ring 46, surrounding the coupling mem-
ber 30, at the inlet end of passageway 45, s
proxrlded with an inlet port 47 which com-

‘municates with an annular passageway 48

formed around the coupling -member 30.
The ringi 46 lies between the enlarged portion

85

80

95

81 of coupling member 30 and the bottom

face of the mixing head M, said ring being
detachdbly secured to the. mixing head by
means of the coupling 30. 49 designates an
auxiliary oxygen supply pipe secured to the
ring 46 and leading from the inlet port 47
in said ring to the oxygen valve O. The
valve O is provided with a passageway 50
through which oxygen is conducted to an
annular passageway 51 formed in a ring 52

which surrounds the discharge end of pas-

sageway 50. 53 designates a nut for secur-
ing the ring 52 to the valve O. . The pipe 49
is secured to the- ring 52 so as to. receive the
oxygen gas passing from the annular pas-
sageway 51.

pipe 49.

The coupling head 8 (Flg I)is prov1ded
with a smooth seat which engages the mix-
ing head M, and the union coupling mem-

-54 designates a needle valve
for controlling the flow of oxygen: from the

100

106
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115

ber 9 is utlh zed to protect this smooth seat -
from'injury when the coupling head is de- -

tached from the mixing head.  The screw

threaded union coupling member 9 is slid-’
ably fitted to the coupling head 8 and the.
Tlatter is provided with a.stop member 56

120

for limiting the movement of said union..

coupling member. It will be noted that-the

inturned flange 57 of the union coupling lies’

125

between the stop member 56 and the out- -

“ turned flange 58 of the coupling head 8, so
that the union couphn%lcannot move to . 8
“point. beyond the smoot

pling head.

seat on sa.1d cou-;

180
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~In Fig. V' we have shown the primary
mixing'device P’ applied directly to the cou-
pling head 8", and the tip: T’ is coupled to
the head 8’ by means of the union cou-
pling 9. T ;
To prevent the tips from melting under
the excessive heat of the oxy-acetylene flame,
they are usually made of copper or other
expensive material adapted to withstand
-such. heat.. The nozzle sections 82 and 33
shown in Fig. I as well as the nozzle section
59 shown in Fig. V are preferably made of
copper, and to reduce. the cost of the tips
the nozzle sections are preferably provided
with heads made of some other material. 60
designates a head section screwed onto the

nozzle section 59, an end of said nozzle sec-

tion being upset and sunk into the head sec-
tion ' 60.: The different sections 59 and 60
"are thus' permanently secured ‘together to
form an inexpensive tip-having a nozzle sec-
tion 'made of copper, and a head section
~n.ia1de of comparatively inexpensive mate-
rial o '
We claim — - ‘
1.. A torch having a mixing head provided
with ducts for different gases and also hav-

ing inclined passageways forming primary
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mixing  chambers into which the gases are
discharged, said inclined passageways being
. formed at an angle to each other and being

separated from each other a greater Qiétancef
at their inlet ends than at their discharge -
ends, said mixing head also having a mix-.

ing chamber into which the gases are dis-
charged from said inclined passageways, and
the said inclined passageways being so
formed that the mixing gases discharged
from each of them is discharged into a
stream of mixing gases passing from another
of said inclined passageways; and a tip

adapted to receive the mixture discharged:

from said mixing chamber.

2. A torch having a mixing head provided"

‘with ducts for different gases and also hav:
ing primary mixing chambers which com-

municate with said ducts, said primary mix--

ing chambers being formed at an angle to
each other and being separvated from each

- other a greater distance at their intake ends

than at their discharge ends, said mixing
head also having a secondary mixing cham-
“ber- into “which the mixed gases are dis-
charged from said primary mixing cham-

bers, and said primary mixing chambers be-.

ing so arranged that the stream of mixed
gases. discharged from each”of them is dis-

charged into a stream of gases passing from .

another of said primary mixing chambers,
~and a tip adapted to receive the mixture dis-
charged from said secondary mixing cham-
ber. ‘
3. A torch having a mixing head provided
‘with ducts for different gases and having a
screw threaded opening which communicates

'

‘with said ducts, a mixing device screwed

into said screw threaded opening, said mix-
ing device having a plurality of primary
mixing chambers which communicate with

said ducts, siid primary mixihg. chambers

being inclined with respect to each other and
inclined with respect to the axis of said mix-
ing device so that the discharge ends of the
primary mixing chambers are closer to each
other ‘than the intake ends of said primary
mixing chambers, a secondary mixing cham-
ber being formed at the discharge ends of
said primary mixing chambers, and a tip
adapted to receive the mixture discharged
from said secondary mixing chamber. :

4. A toreh having a-mixing head provided
with ducts for different gases and having
an opening which communicates with said

-ducts, & mixing device in said opening, said
~Iixing device having a plurality of primary

mixing chambers which communicate with
said ducts, said primary mixing chambers
being inclined with respect to each other and
inclined with respect to the axis of said mix-
ing device so that the discharge ends of the
primary mixing chambers are closer to each
other than the intake ends of said primary
mixing chambers, a secondary mixing cham-
ber being formed at the discharge ends of
said primary mixing chambers, and a tip
adapted to receive the mixture discharged
from said -secondary mixing chamber.
5. A torch having a mixing head provided
with ducts for different gases, a mixing de-
vice in said head, said mixing device having

‘a’ plurality of bores -forming primary mix-

ing chambers which communicate with one

.of said ducts and transverse bores leading

to said primary mixing chambers and com-

municating with another of said ducts, said.

transverse bores being formed tangentially
with Tespect to said primary mixing cham-
bers, and the said primary mixing chambers
being inclined with respect to each other and
with respect to the axis of said mixing de-
vice so that the discharge ends of said pri-
mary mixing chambers are” closer to. each
other than ‘the intake ends of. said mixing

" chambers, a secondary mixing chamber be-

ing formed at.said discharge ends, and a tip
adapted to receive the mixture discharged
from said secondary mixing chamber.

6. A torch having a mixing head provided
with ducts for different gases, a mixing de-
vice in said head, said mixing device having

.a plurality of restricted primary mixing

chambers communicating with said ducts,
and the torch being provided with a second-
ary mixing chamber adapted to receive the
mixture discharged from said plurality of
restricted primary mixing chambers.

7." A torch having a mixing head provided

~with ducts for different gases, a mixing de-

vice in said head, said mixing device having
a plurality. of restricted . primary mixing
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chambers communicating with said ducts,
and the torch being provided with a second-
ary mixing chamber having a conical wall
adapted to receive the mixture discharged
from said plurality of restricted primary
mixing chambers. '

8. A torch having a tip provided with-an

inner passageway and an outer passageway
surrounding said inner passageway, a mix-
ing head, a coupling member connecting
said tip to said mixing head, said coupling
member having a passageway for conduct-
ing mixed gases from said mixing head to
the outer passageway in said tip, and said
coupling member also having an auxiliary
passageway for conducting gas to said inner
passageway, and means at the exterior of
said coupling member, for conducting gas to
said auxiliary passageway, said means in-
cluding a ring swrounding said coupling
member ‘at the inlet end of said auxiliary
passageway and a pipe for conducting gas
into said ring.

9. A torch comprising a mixing head, a’

double tip having two discharge passage-
ways, a coupling member connecting said

double tip to said mixing head, said coupling

member having a passageway for conducting
mixed gases from said mixing head to one
of said discharge passageways and also hav-

. ing an auxiliary passageway for.conducting

86

gas to the other discharge passageway, and
a ring surrounding the inlet end of said
auxiliary passageway, said ring being
clamped between a portion of said coupling
member and the mixing head.

10. A torch having a gas conductor, a tip,
a coupling member securing said tip to said

- gas conductor, said coupling member having

40
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a passageway for conducting gas from said
gas conductor to said tip, said coupling
member also having an auxiliary passage-
way for conducting gas to said tip. and
means for conducting gas to said auxiliary
passageway, said means including a. ring
surrounding said coupling member at the

-inlet end of said auxiliary passageway, and

a pipe for conducting gas to said ring.
11. An oxy-acetylene torch having a

burner, conductors for conducting different.

gases to said burner, one of said conductors
including a valve housing having an intake
passageway and a discharge passageway, a
valve for opening and closing communica-
tian between said passageways, said valve
housing also having an auxiliary passage-

1,246,673

way which communicates wiw. said intake
passageway, a threaded stem extending from
said valve housing, a ring surrounding said
threaded stem and communicating with said
auxiliary passageway, a threaded member
fitted to said stem to secure said ring to
said valve housing, and means for conduct-
ing gas from said ring to said burner.

12.- A torch- having a burner, conductors
for conducting gases to said burner, on: of
said conductors being provided with an inlet
passageway, a main discharge passageway
and a stem having an auxiliary passageway, a

valve for controlling the flow of gas from said’
main discharge passageway to the burner,

said auxiliary passageway being adapted to
permit the escape cf gas through said stem at
a point betwe:n said valve and the gas sup-
ply, a detachabls ring surrounding said stem
and. communicating with said auxiliary pas-

“sageway, and means for conducting guas from -

said ring to the burner.

13. A torch having a burner, conductors
for conducting gases to said burner, one of
said conductors being provided with an inlet

passageway, a main discharge passageway

and a stem having an auxiliary passageway,
a valve for controlling the flow of gas from
said main discharge passageway to the
burner, said auxiliary passageway being
adapted to permit the escape of zas through
said stem at a point between said valve and
the gas supply, a ring surrounding said stem
and communicating with said auxiliary pas-
sageway, a member serewed onto said stem
to secure said ring in position, a conductor
leading from said ring to said burner, and
a valve for controlling the flow of gas
through the last mentioned conductor.

14. A torch having an inner tip, an outer
tip, a coupling member to.which said tips

are secured, sald coupling member having a

main passageway which communicates ‘with

one of said tips and an auxiliary passageway i:

which leads from the exterior of the cou-
pling and communicates with the other tip,
a ring surrounding said coupling at the lo-
cation of said auxiliary passageway, means
for conducting gas to said ring, and means
for conducting mixed gases to said ‘main

'passageway. -

A. J. FAUSEK.

IRWING F. FAUSEK.

In the presence of— -
A J. McCauvrry,
E. K. Crark.
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