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10 all whom it may concern:

Be it known that I, Joun F. WiiLiaus,
residing at Sandusky, in the county of Erie
and State of Ohio, have invented a certain
new and useful Improvement in Blowpipes,
of which the following is a full, clear, and
exact description, reference being had to the
accompanying drawings.

This invention relates to blow pipes, and
especially pipes which are designed for the
burning of acetylene with oxygen.

The objects of my invention are to pro-
vide a pipe of this kind which will be ex-
tremely efficient and economical in opera-
tion, the length of which may be conven-
iently changed to suit varying conditions of
use, which shall possess means whereby the
pipe may be conveniently relighted in case
the same is extinguished, and which shall
have efficient means for producing a cutting
flame, ,

With the above general objects in view,
my invention may be defined further as con-
sisting of the combinations of elements em-
bodied in the claims hereto annexed and
illustrated in the drawings forming a part
hereof, wherein— ‘

Figure 1 represents a view, mainly in lon-
gitudinal section, of a blow pipe construct-
ed in accordance with my invention; Figs. 2,
3, 4 and 5 represent sectional details, respec-
tively, corresponding to the lines 2—2, 3—3,
4—4, and 5—5, of Fig. 1; Figs. 6 and 7 rep-
resent longitudinal sectional views of modifi-
cations of the tip construction shown in Fig.
1; Iig. 8 represents an elevation of the blow
pipe and connections, the pipe proper being
similar to that shown in Fig. 6, and showing
a modified form of the pilot burner shown
in Tig. 1; Fig. 9 represents a sectional de-

tail of the connection between the pilot.

burner of the preceding figure and its sup-
ply pipe; Fig. 10 represents a detail in plan
of the pilot burner supply; and Fig. 11 a
longitudinal seetional view of the further
modified form of the blow pipe tip arrange-
ment.

Deseribing the parts by reference charac-
ters, 1 denotes the. casing of the blow pipe
proper, said Easing being generally eylindri-
eal in shape and provided with a chambered
front end 2 and an externally threaded rear
end 3. The front end of the casing has

therein an enlarged chamber having a ta-
pered rear end which merges with a central
bore 4, which bore communicates with a
chamber 5 in the rear portion of the casing
and in line with the threaded end of the
same.

¢ denotes a neck projecting downwardly
from the casing 1 and provided with a pas-
sageway 7 communicating with the chamber
5 and a passageway 8 which communicates
with the chamber formed in the front end
of the casing 1.

9 denotes the stem of an adjusting valve -

projecting through the threaded rear end of
the casing and having an operating handle
10. This.valve stem is threaded into the
casing, at the rear of the chamber 5, and
is provided with a conical end 11 cobperat-
‘ing with the valve seat formed at the junc-
tion of the chamber 5 and bore 4.

The front end of the casing 1 is flared, as
shown at 12, and is provided with an ex-
ternal thread 13.

14 denotes a plug which is adapted to be
applied to the front end of the casing 1.
This plug is generally cylindrical in shape
and has a frusto-conical rear end 15 which
is adapted to be forced to a seat against the
correspondingly shaped rear end of the
chamber 92. At its front end, the plug 14
is provided with a cylindrical chamber 16
extending inwardly from the front end
thereof. Between the frusto-conical end 15
of the plug and the eylindrical front portion
thereof, there is provided an annular recess
or chamber 17 which, when the plug is in
place in the front of the blow pipe casing,
communicates freely with the passageway 8.
The plug is provided with a bore 18 extend-
ing axially therethrough and communicating
at one end with the bore 4 and at its other
end with the chamber 16. The plug 14 is
preferably formed as an integral casting
and the bottom of the chamber 16 is project-
ed forwardly into said chamber, as shown
‘at 19, to form a nozzle through which the
front end of the bore 18 discharges. The
plug 14 is provided with an outwardly pro-
jecting flange 20, having its rear face tapered
complementally to the flared front of the
casing 1. :

91 denotes a gland nut which is adapted
to be threaded upon the front end of the
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casing 1 and which has an inwardly pro-
jecting flange 292, between which and the
flange 20 there is interposed suitable paclk-
ing material 23. By adjusting this nut, the
plug 14 may be forced home to its seat in
the casing 1 and a tight joint be formed

_between the plug and the casing.

A series of inclined passagewiys 17% con-
nect the annular chamber 17 with the rear end
or bottom of the chamber 16. These pas-
sageways converge from the annular port
17 toward the discharge end of the bore 18.

24 denotes a tip which is adapted to co-
operate with the plug 14. This tip is pro-
vided with a bore 25 extending therethrough
and adapted to aline with the bore 18. The
rear end of the tip is threaded, to adapt it
for connection to the internally threaded
cylindrical end of the plug 14, and the tip
is provided with a flange 26 which is adapt-
ed to limit its adjustment with respect to
said plug. Between this flange and the
front end of the plug there is interposed
packing material 272, By increasing or
diminishing the thickness of this material,
the width of the mixing chamber 27 formed

" between the rear end of the tip 24 and the
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bottom of the chamber 16 may be varied.
The front end of the tip 24 is threaded, as
shown at 28, for the reception of a nozzle
29, or other tips, such as shown in Fig. 6.
The front of the tip 24 is tapered, as shown
at 30, and the bore 25 discharges through
the center of this taper portion. For the
purpose of furnishing a cutting flame, the tip

24 may be provided with a passageway 31

extending rearwardly from the front end
of the tip through a lateral threaded pro-
jection 32, to which the oxygen supply pipe
33 may be connected by means of a nut 34.
The front end of the nozzle 29 is tapered
and forms with the front end of the tip a
chamber 85, which may receive the oxygen
supplied through the passageway 31 and
discharge the same in a converging sheet
through the discharge orifice 86 into the

_flame produced at the end of the tip.

The neck 6 is provided at its lower end
with an external thread which is adapted
to receive a connecting sleeve 37. This con-

necting sleeve is provided with a transverse

partition 88 above which there is formed
a chamber 39 and below which there is
formed a chamber 40. The lower end of
the sleeve is threaded for the reception of
the upper end of the casing 41, through
which acetylene is supplied to the blow pipe.
The partition 38 is provided with a central

bore for the pipe 42 through which oxygen -

is supplied to the blow pipe. The upper
end of this pipe is threaded into the base
of the neck 6 and the passageway through
the pipe 42 forms a continuation of the pas-
sageway 7. The base of the neck 6 is pro-

981,342

vided with an annular grocve 8 to which
a packing ring may be applied and the
lower end of the passageway 8 communi-
cates with this groove, .
The space within the casing 41 and Dbe-

tween the same and the pipe 42 is provided

with a series of alternating wire gauze disks
43 and washers 44, as shown in my DPatent
#942,690, issued December 7, 1909. The
purpose of this construction is to prevent
the propagation of flame through the cas-
ing 41. -

45 denotes a disk which extends across
the top of the casing 41 and is provided with
a plurality of ports 46 through which acety-
lene may be discharged into the chamber 40.

47 denotes a washer of suitable material
surrounding the pipe 42 and interposed he-
tween the disk 45 and the partition 38, the
ports 46 being located outside of the periph-
ery of said washer, .

49 denotes a passageway by means of
which communication may be established
between the chambers 89 and 40, said pas-
sageway being controlled by a regulating
valve 50, said valve being of the ordinary
needle type and reciprocably mounted in a
projection 51 of the sleeve 87. The valves
10 and 50 constitute adjusting valves by
means of which the proportions of acetylene
and oxygen to the blow pipe may be regn-
lated. : ’

The lower end of the casing 41 is closed
by a connection 52 threaded thercon. Be-
tween the bottom of this connection and the
disk 58, which extends across the bore of the
casing 41, there is interposed a washer 34,
similar to the washer 47, This construction
provides a chamber 55 at the bottom of the
casing 41, said chamber discharging acety-
lenc into the casing through the ports 56 in
the disk 53. The connection 52 has a central
projection through which the pipe 42 passes,
and a lateral projection 57 to which the
acetylene supply pipe 58 is connected. The
central projection 52* is threaded and a
gland nut 52° having packing 52° therein is
threaded onto said projection.

The pipe 42 is provided with a valve 59,
and the pipe 58 with a valve 60-by means
of which the supply of oxygen and acety-
lene may be turned onto the blow pipe. At
a point beyond the valve 60, that is to say,
between said valve and the acetylene tank,
there is provided a valve-controlled con-
nection 61, said connection having an or-
dinary valve 62 controlling the supply of
acetylene to a branch pipe 63. This branch
pipe is conveniently extended along the rear
side of the casing 41, being supported by a
sleeve 64 on said casing through which it
extends. This pipe has a small bore and is
bent rearwardly to clear the valves 10 and
50. The pipe 1s provided with a plurality
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of spirals 65 which normally hold the dis-
charge end thereof away from the blow pipe
tip a sufficient distance to prevent interfer-
ence with the working of the pipe. At its
discharge end, the pipe 63 is provided with a
tip 66, which may be of any approved type
adapted for the burning of acetylene, This
tip serves to maintain a pilot flame in such
proximity to the blow pipe that, if the lat-
ter should be extinguished by merely bend-
ing the pipe 68, the tip 66 may be brought
in proximity to the blow pipe tip and the

_ blow pipe be re-ignited. At the same time,
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the flame burning at the tip 66 serves to
illuminate any objects upon which the blow
pipe may operate.

In Fig. 6 there is shown a modified form
of the blow pipe illustrated in Fig. 1. In
this view, the blow pipe casing is indicated
at 67. This casing 18 provided with a neck
68, similar to neck 6, and has a cylindrical
chamber in its front end, the rear of said
chamber being shown at 69. Within its
extreme front end, the casing 67 is pro-
vided with an annular recess 70. The plug
71 cobperating with this casing is similar to
the plug 14, differing from the latter mainly
in that its rear end is not tapered, but is
cylindrical and is provided with a thread
72, by means of which the plug is connected
to the casing. The rear portion of the plug
is also provided with a flange 78, between
which and the bottom of the chamber 69
there is interposed packing 74. An annular
space is provided in front of the flange 73
for the reception of acetylene supplied
through the passageway 75. The plug is
provided with a mixing chamber 76 similar
to-the mixing chamber 27, which mixing
chamber is supplied through the bore 77
and convergent passageways 78 which cor-
respond respectively to the bore 18 and pas-
sageways 17* of Fig. 1. The outer end of
the plug 71 is threaded internally, as is
the case with the plug 14. It is also threaded
externally, as shown at 79, for the reception
of a packing nut 80, said nut having a

" sleeve 81 adapted to project into the recess
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~at 87.

70 and to compact therein packing material
892. 83 denotes a tip which is provided with
a cylindrical extension 84, by means of
which it is threaded into the front of the
plug 71, the tip being provided with a flange
or shoulder 85 adapted to abut against the
end of the plug. This tip is provided with
a longitudinal bore 86 and is threaded be-
yond the shoulder 85, both for the purpose
of enabling it to receive another tip and for
the purpose of providing, in effect, radiat-
ing flanges. The end of the tip 83 is shown
as beveled at about an angle of 30°, as shown
88 denotes a second tip which is
provided at its rear end with an internally

K-

threaded connection 89 by means of which
it may be screwed upon the front end of
the tip 83. This connection 87 is provided
with a beveled surface 90 converging to-
ward the bore 91. The inclination of the
surface 90.is greater than the inclination of
the front end of the tip 83, the inclination
with the surface 90 being shown as approxi-
mately 45°. This construction provides a
gripping and centering action between the
front end of the tip 83 and the codperating
portion of the tip 83. The tip 88 may be
provided with threads similar to the threads
on the tip 83 and for the same purpose.

In Fig. 7 there is shown a still further
modification of the blow pipe, which differs
from that shown in Fig. 6, mainly in pro-
viding the plug 92 with a flange 93, which
flange, by the adjustment of the plug rear-
wardly, is adapted to compress the packing

94 which is placed in the annular recess in -

the front end of the casing 95. By means of
a lock nut 96 mounted on the threaded end
of the plug and packing 97 interposed be-
tween said lock nut and the end of the cas-
ing 95, a tight joint is formed between the
casing.and the plug. In all other particu-
lars, the plug 92 and casing 95 are substan-
tially the same as the corresponding parts
of Fig. 6. 98 denotes a tip which 1s pro-
vided with a longitudinal bore 99 adapted
to receive a mixture of oxygen and acetylene
from the chamber 100. This tip is similar
to the tip 24 shown in Fig. 1 and is pro-
vided with a shoulder or flange 101 between
which and the front end of the plug 92
there is interposed packing 102. The front
end of the tip is threaded, as shown at 103,
and the tip is also provided with a passage-
way 104 for the same purpose as the pas-
sageway 31 in the tip 24. !

In Figs. 8, 9 and 10 there is shown a modi-
fication of my invention in which a differ-
ent construction of pilot light supply is pro-
vided than is shown in Fig. 1. In the last-
mentioned figures, 105 denotes a pilot light
supply pipe. At its outer end, this supply
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pipe extends through a projection in a band

65, carried by the casing 41. The upper end
of the pipe is connected to a plug 106 hav-
ing a vertical bore 107 communicating by a
lateral port 108 with the annular passage-
way 109 formed in the plug. The connec-
tion 110 is swiveled upon the tapered end of
the plug 106 and is provided with a port 111
adapted to receive acetylene from the annu-

lar passageway 109 in any position of the

connection 110 upon said plug. The pipe.
section 112 is threaded into the connection
110 and is provided at its end with a burner
113 of any suitable type adapted for accty-
lene. The pipe 105 is preferably offset from
the casing 41 to accommodate the hand of

115,
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the operator therebetween. The pipe sec-
tion 112 is provided with. a band 114 which
enables it to be conveniently folded out of the
way of the tip 115 when the pilot burner
is not required to relight the gases emerg-
ing from the tip. The blow pipe casing 67
and plug 79 may be identical with the corre-
spondingly numbered parts shown in Fig. 6.
In Fig. 8 the nut 80 is shown as reversed
in position from that of the correspondingly
numbered nut on Fig. 6. This nut is adapt-
ed to abut against the end of the casing 67

or against the shouldered flange or nut 1152 -

on the tip 115 and provide with the latter
nut means whereby the plug 79 may be con-
veniently removed by rotating the nut 80.
In Fig. 11 there is shown a still further
modification of the tip construction of my
blow pipe. In this view, 116 denotes the
casing, said casing having a threaded end
117 and cylindrical chamber 118 which com-
municates with the acetylene passageway
119. 120 denotes a plug having a reduced
threaded rear end 121 adapted to be threaded
into the casing and having a central bore 122
adapted to register with the oxygen bore 123.
The plug is provided with a flange 124 be-
tween which and the adjacent portion of the
casing there is interposed packing 125. The
front end of the plug is cylindrical in shape
and substantially sizes the enlarged bore of
the casing 116. The front end of the plug is
provided with a chamber 126, the interior of
said chamber being threaded. 127 denotes
a plurality of passageways which place the
chamber 126 in communication with the
chamber 118. The front end of the plug is

supported by a gland nut 128 threaded upon.

the front end of the casing and having an in-
wardly projecting flange ‘etween which and
the front end of the casing there is inter-
posed packing 129. The bore 122 is extended
by means of a front nozzle 130 projecting
into the chamber 126. For the purpose of
extending the length of the pipe shown in

~this last figure, a plurality of tips may be

employed, each tip being in effect a dupli-
cate of the plug 120. Two of these tips are
shown at 131 and 132, and each comprises a
cylindrical internally threaded front portion
which is adapted to receive an external cylin-
drical projection of another tip or plug, the
rear end of which is preferably of such shape
as will form a close connection with the noz-
zle portion of the plug or tip to which it may

. be_attached. Each of these extensions will
- have a shoulder similar to shoulder 124-and

60

65

between which and the cylindrical end of the
tip or plug by which it is supported, packing

may be interposed, as shown at 133. . The

passageways 127 will be closed in the exter-
nal plugs or tips by the rear ends of the plugs
or tips secured thereto. The tip proper for
the blow pipe having these extensions may be

as shown at 134, which comprises a body hav-

ing a tapered end 135, a central bore 136, a
threaded rear end 137, and a shoulder 138,
which shoulder 138 may be squared for the
reception of a wrench. Between this shoul-
der and the front end of the plug 182 pack- 70
ing may be interposed, as shown at 139.

It will be apparent that by increasing or
diminishing the thickness of the packing
shown at 272, 102 and 183, the depth of the
chamber which receives the mixture of oxy- 75
gen and acetylene may be varied.

Among the advantages of my invention is
its adaptability to practically all of the in-
cidents of use. Extending the length of the :
blow pipe by comparatively short intercon- 80
nected extensions enables me to provide a
fine bore extending the length of the blow
pipe, which bore would be practically im-
possible of production if it were attempted
to make the same in a single long tip or ex- 85
tension. _

Having thus described my invention, what
Iclaimis: '

1. The combination, with a blow pipe cas-
ing having a passageway, of a conduit for 90
supplying gas to sald passageway, a series
of transverse perforated members in said
conduit, a pipe within said conduit and com-

‘municating with said. casing, a valve car-

ried by the casing and regulating the flow 95
of fluid supplied by said pipe therethrough,
a valve-regulated duct connecting the con-
duit with the passageway in the casing, and
valves controlling the supply of fluid to said
conduit and to said pipe. 100

2. The combination, with a blow pipe cas-
ing having a pair of passageways for sup-
plying gases therethrough, valves for regu-
lating the flow of fluid through said pas-
sageways, conduits communicating with said 105
passageways, and a valve for each of said
conduits. -

3. The combination, with a blow pipe cas-
ing having a pair of passageways, a casing
located outside of the blow pipe casing, a 110
sleeve connecting said casings, said sleeve '
having a partition extending transversely
thereof and providing a pair of chambers
within said sleeve, one of said chambers com-
municating with one of the passageways, a 115
valve regulating the flow of fluid from one
chamber to the other, means in said casing
for preventing the propagation of flame
therethrough, a fluid supply pipe within
said casing and communicating with the 120
other passageway of the blow pipe casing
valves controlling the supply of fluid to said
casing and pipe, and a valve for regulating
the flow of fluid through the passageway
with which said pipe communicates. 125

4. The combination, with a blow pipe cas- ¢
ing-having a pair of passageways, a casing
located outside of the blow. pipe casing, a
sleeve connecting said casings, said sleeve
having a partition extending transversely,130
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thereof and providing a pair of chambers
within said sleeve, one of said chambers
communicating with ore of the passageways,
a valve regulating the flow of fluid from one
chamber to the other, a fluid supply pipe
communicating with the other passageway
of the blow pipe casing, valves controlling
the supply of fluid to said casing and pipe,
and a valve for regulating the flow of fluid
through the passageway with which said
pipe communicates. ’

5. The combination, with a blow pipe cas-
ing having a lateral projection and provided
with passageways extending through said
projection, a pipe communicating with one
of said passageways, a sleeve connected with
said projection and provided with a pair of
chambers, one of said chambers communicat-
ing with the other passageway, a casing sur-
rounding the pipe and connected to said
sleeve, transverse perforated partitions in
the- latter casing surrounding the pipe, a
perforated disk interposed between the dis-
charge end of said casing and the adjacent
chamber in the sleeve, a passageway con-
necting said chambers, valves regulating the
flow of fluid through said passageways, and
additional valves controlling the flow of
fluid to said passageways.

6. The combination, with a blow pipe cas-
ing having a lateral projection and provided
with passageways extending through said
projection, a pipe communicating with one
of said passageways, a sleeve connected with
said projection and provided with a pair
of chambers, one of said chambers communi-
cating with the other passageway, a casing
surrounding the pipe and connected to said
sleeve, a passageway connecting said cham-
bers, and valves regulating the flow of fluid
through said passageways. ™

7. In a blow pipe, the combination of a
blowpipe casing having a lateral projection
and provided with a pair of passageways
in said projection, a sleeve connected with
said projection and provided with a trans-
verse partition providing chambers above
and below the same, a casing connected to
‘the lower chambered end of the sleeve, a pipe
mounted within said casing and extending
through said partition and communicating
with one of the passageways in the blow
pipe casing, perforated partitions in the
second casing, a washer surrounding the pipe
lbeneath the partition in: the sleeve, a per-
forated disk beneath said washer and ex-
tending across the top of the second casing,
said sleeve being provided with a passage-
way connecting the chambers. thereof, a
valve for regulating the flow of fluid through
said passageway, a valve for regulating the
flow of fluid through the first-mentioned
passageway, and additional valves for con-
trolling the supply of fluid to the first-men-
tioned passageways.

k33

8. In a blow pipe, the combination of a
blowpipe casing having a lateral projection
and provided with a pair of passageways n
said projection, a sleeve connected with said
projection and provided with a transverse
partition providing chambers above and be-
low the same, a casing connected to the lower
chambered end of the sleeve, a pipe mounted
within said casing and extending through
said partition and communicating with one
of the passageways in the blow pipe casing,
said sleeve being provided with a passage-
way connecting the chambers thereof, a valve
for regulating the flow of fluid through said
passageway, a valve for regulating the flow
of fluid through the first-mentioned passage-
way, and additional valves for controlling
the supply of fluid to the first-mentioned
passageways.

9. In a blow pipe, the combination of a
blowpipe casing member having a chamber
and provided with passageways communi-
cating with such chamber, a plug in said
chamber and having a mixing chamber and
provided with a central bore adapted to re-
ceive fluid from one of said passageways and
discharge the same into the mixing chamber
and having a plurality of longitudinal pas-
sageways surrounding said bore and adapt-
ed to receive fluid from the second passage-
way and discharge the same into the mixing
chamber independently of the central bore,
means for adjusting the proportions of gases
supplied through said passageways, and a
tip carried by said plug.

10. In a blow pipe, the combination of a
blowpipe casing member having a chamber
and provided with passageways communi-
cating with said chamber, a plug detachably
connected with the casing and having a mix-
ing chamber and provided with a central
bore adapted to receive fluid from one of
said passageways and discharge the same
into the mixing chamber and having a plu-
rality “of longitudinal passageways sur-
rounding said bore and adapted to receive
fluid from the second passageway and dis-
charge the same into the mixing chamber in-
dependently of the central bore, means for
adjusting the proportions of gases supplied
through said passageways, and 2 tip detach-
ably carried by said plug.

11. In a blow pipe, the combination of a

blowpipe casing member having a cenfrally .

arranged chamber and provided with a cen-
trally arranged passageway provided with
an adjusting valve and with a second pas-
sageway communicating with said chamber,
a plug having its rear end in said chamber
and provided with a centrally arranged bore
adapted to receive- fluid from the first-men--
tioned passageway and provided with a mix-
ing chamber into which said bore discharges,
said plug having a plurality of converging
passageways communicating with the pas-

'
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sageway in the casing and discharging into
the mixing chamber, means for detachably
seauring said plug to the blow pipe casing,
and a blow pipe tip having a bore adapted to
communicate with the mixing chamber and
having means whereby it may be detachably
secured to said plug.

12. In a blow pipe, the combination of a
blowpipe casing member having a central
bore provided with an adjusting valve and a
chamber at the front end thereof communi-
eating with said bore, said casing member
having a second passageway communicating
with the said chamber, a plug detachably
connected to said casing, said plug having a
mixing chamber and provided with a pro-
jection extending rearwardly from said mix-
g chamber and having a bore adapted to
receive fluid from the first-mentioned bore,
said plng being provided with an annular
chamber communicating with the chamber
in the casing and having a plurality of con-
verging passageways extending between the
annular .chamber and the casing chamber
and surrounding the central bore of said
plug and discharging into said mixing cham-
her, a tip connected to said plug and having
a bore communicating with the mixing cham-
her, and means whereby said tip may be ad-
justed with respect to the plug to vary the
depth of the mixing chamber.

18. In a blow pipe, the combination of a
blowpipe casing member having a central
bore provided with an adjusting valve and a
chamber at the front end thereof communi-
cating with said bore, said casing having a
second passageway communicating with the
said chamber, a plug detachably connected
to said casing, said plug having a mixing
chamber and provided with a projection ex-
tending rearwardly from said mixing cham-
ber and having a bore adapted to receive
fluid from the first-mentioned bore, said plug

" being provided with an annular chamber

45

50

60

65

communicating with the chamber in the cas-
ing and having a plurality of passageways
extending between the annular chamber and
the casing chamber and surrounding the
central bore of the plug and discharging into
said mixing chamber, and a tip connected
to said plug and having a bore communicat-
ing with the mixing chamber.

14. In a blow pipe, the combination of a
blowpipe casing having a pair of passage-
ways therein, a plug detachably connected
to said casing and having a mixing chamber
and provided with ducts connecting the same
with said passageways, a tip having an ex-
tension adapted to extend into said mixing
chamber,-and means whereby the amount of
projection of such extension may be varied
to vary the depth of the mixing chamber. -

15. In a blow pipe, the combination of a
blowpipe casing member having at its front
end a chamber and provided with passage-

981,342

ways communicating therewith, a plug de-
tachably connected to said casing and having
a mixing chamber, a bore exténding between
said mixing chamber and one of said pas-
sageways and a plurality of ducts surround-
ing said bore and connecting the mixing
chamber with the other passageway, the front
the thread on the interior of the plug, a
tip having'an external thread adapted to fit
the thread on the interior of the plug, a
shoulder carried by said tip, and packing
material interpesed between said shoulder
and the front end of the plug. -

16. The combination, with a blow pipe
casing having a chamber at its front end and
provided with a pair of passageways com-
municating with said chamber, of a plug de-
tachably fitted to said casing, said plug hav-
ing at its front end a chamber and havirg a
centrally arranged bore extending rear-
wardly from said chamber, a plurality of
ducts surrounding said bore, the front end

of said plug being internally threaded, and"

a member for extending the length of said
pipe, said member having a rearwardly pro-
jecting portion adapted to be threaded into
the chamber of the plug.

17. In a blow pipe, the combination of a
tip having a tapered end and a central bore
therethrough and provided with a duct
parallel with said bore and piercing said
tapered end at one side of said bore, means
for supplying oxygen to said duct, and a
nozzle adjustably carried by said tip and
forming therewith an annular chamber for
distributing the oxygen supplied through
said duct. .

18. In a blow pipe, the combination of a
tip having a tapered end and an axial bore
and provided with a duct extending longitu-
dinally of said tip parallel with said bore
and piercing said tapered end and adapted
to discharge at one side of said bore, means
for supplying oxygen to said duct, and a
nozzle carried by said tip and forming there-
with an annular chamber for distributing
the oxygen supplied through said duct.

-19. In a blow pipe, the combination of a
tip having a central bore therethrough and
having a guct in the wall of said tip extend-
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ing rearwardly from the discharge end -
thereof, and a connection for supplying -

oxygen to said duct. : , _

20. In a blow pipe, the combination of a
tip, means for supplying a mixture of gases
thereto, a burner, and means for sipplying
gas thereto, said burner being adjustable
toward and from said tip.

21. In a blow pipe, the combination of a
tip, means for supplying gases thereto, a
pipe and a pilot burner connected thereto,
said pipe having a portion supported so as

"to be movable toward and from the tip.

292. In a blow pipe, the combination of a
tip, means for supplying gases thereto, a

’

120

125

130



10

15

__with passageways, of a casing, means for
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supply pipe, and a pilot burner carried
thereby, said supply pipe comprising two
parts, and a swivel connection between said
parts.

23. In a blow pipe, the combination of a
casing, a tip carried thereby, regulating
valves projecting rearwardly from said pipe,
a burner, and a pipe having a section bent
around the pipe and adapted to support the
burner out of operative relation to the tip.

94. The combination of a blow pipe tip, a
pipe, and a burner carried thereby, said pipe
comprising a section which is movable to-
ward and from the tip.

25. The combination, with a blow pipe
casing having a lateral projection provided

connecting said casing to said projection, a
pipe extending through the central portion
of said casing and communicating with one
of said passageways, the chamber communi-
cating with the other of said passageways, a
connection detachably secured to the lower

end of said casing and having a central .

7

threaded projection for said pipe and also
having a fluid supply connection, a gland
unt surrounding the pipe and threaded onto
said projection, and packing interposed be-
tween said projection and the bottom of
said nut.

96. The combination, with a blow pipe
casing having a chambered front end, of an
extension for said casing, said extension
having a threaded exterior and being
threaded into said casing, a tip threaded into

aid extension and having an integral shoul-

der or nut adapted to abut against the
threaded end of the extension, and a lock
nut mounted on the threaded end of the ex-
tension and adapted to compress a packing
washer against the end of said casing, and
simultaneously lock the extension in place.

In testimony whereof, I hereunto affix my
signature in the presence of two witnesses.

JOHN F. WILLIAMS.

Witnesses:

J. B. Hurr,
Brennan B. West.
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