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"This inventien reletes to rock- p1ercmg blew-— |

 pipes, and is especially concerned with ‘such

 blowpipes wherein a burner nezzle retates durmg-

the piercing of a hole.

- In recent years there has been developed a

 novel process for thermally piercing deep blast-

. ing holes in mineral formations such as Taconite
.~ iron-ore, trap rock, dolomite, qua,rtzlte and oth-
- _ers.’ Holes as deep as 30 feet and having a diam-
o eter of about 6 inches have been successfully
- pier ced with the tremendous blowpipes  which
“have been developed for performing the process.

10

Many new problems in blowpipe design have '

arisen because of the great size of these blow-
pipes and the rough service they encounter.

. ‘Problems have also been created by the need for
votating the 8ame durmg the p1ercmg of g, blast-_ |

ing hole..

15

_ _ 2 | _
Flg 4 is a cloes-seetmnel view teken elong

the line 4—4 in Flg 1; and |
- Fig. 5 is a eross—seet1one1 v1ew teken elong-

| the line 8—-5 in Fig. 1.

In accordance with the present m'ventlen there. |
is provided a novel rock piercing blowpipe com-

prising a nen—retetmg fluid-supplying sleeve S

1aving open upper and lower ends, a long bu_mer;. |

member B having a shaft C at its upper end jour-
- nglled for rotation in the sleeve S, and a burner

nozzle N at the lower end. of burner member B

- for projecting a rotating flame against a mass

of rock. - For suspending the blowpipe in-a verti-
cal position there is promdee a yoke Y below the
sleeve S, which is so constructed as to permit ro-

tation of the burner member B while holding the

sleeve S against rotation.

-Suspension of the

~ blownipe vertically is eccomphshed by a handle

Among the eb;ects of “the present 1nvent10n

] a method for transmitting fuel
‘and oxygen in a rock piercing blowpipe whereby

- premature mixing of the fuel with the oxygen is
blowpipe wherein

prevented: provide a novel
the connections supplying. fluids 1o the blowpipe

‘are protected from damage; and provide a novel

| blewmpe wherein . continuous adequate sealing

~of the various fluid passages from one another

“is accomplished. Still other objects are to pro-

~ vide a novel rock piercing blowpipe wherein parts

can be repldly and easﬂy assembled and disas-

| meet

25

or bell ¥ (shown in Fig. 3) which is secured to

) g nen-retetmg part of the yoke Y, and which

can be secured to & cable cerrled on a sulteble

More m detaﬂ 111 eccordance mth the mven- .

~ tion, shaft C, which is journalled for rotation

within the sleeve S, is provided with a flange 13
at its lower end carrying a plurality of bolts 15
which are threaded into the upper end of an

~elongated tube 17 extending: downwardly to the

30

-sembled; and to prowde such a blowpipe which

. is s:i.mple compect and sturdy in eenetruetlen' |
Another

rock piercing blewplpe in-

and which is ecenomlcal to se“vwe

- cluding means for restraining parts of the blow-

' - pipe frem mteuen whlle the bumei nezz!e ro-

f%axes -
'I‘he ebeve and ether ObJBCte, and the mvel
| ‘fea,tures of the invention, will become @ppei ent;

from the follewmg deteﬂed descrlptwn hevmg.

veference

to the eeeempenmng
_wherem | |

dmwmge

o "'1gs 1 and 1a: are Vertleel eross-seetmnel mews
| .--~iteken eTeng the line |—{ in Pig. 3 of an upper

. portion and of a lower portion, respectively, of

' & rock piercing blewplpe in accordance with the
- -'mventlen Fig. la depicting the part of the blow-

- p1pe extendmg down from the line a—a in Fig. 1;

Fig. 2 is a vertical sectional view of only the

~ing circumfer entlelly spaced hole sizing teeth 23

~ burner nozzle N, which is secured to the lower
 end of tube 17 by kolts 18. A short reamer sleeve

24 carrying a plurality of leng1tud1nally extend-

- fits over the burner nozzle N and is threaded over.

35

the outside of tube. 1T. In a typical rock piercing
lowpipe tube 17T was about 34 feet long and 4%

" inches in diameter for plercmg holes ebout 30

- feet deep and about 6-inches in diameter,

Tube 17 is similar to the conventmnel Kellv'

| rod used in drilling oil wells, being provided with

40

o plurality of external circumferentially spaced

" longitudinal grooves or keyways 24 for coopera-

~ tion with suitable mechanism for rotating burner

45

member B.

Such a mechemsm is d1sclesed in

U. S. Patent 2,388,093, | | -
A combustion supporting medmm such as gas- !

eous oxygen, is supplied to the blowpipe by a

- flexible oxygen supply hose 22 secured to a metal

upper ‘portion of a blowplpe teken aleng the ...me' |

- 2—2 in Fig. 3;

Fig. 3 is a plan view, par tT,v breken away and

~ in section, of- a blewplpe in. &0901' denee with the

mventlon

: &
!

conduit or nipple 25 which is threeded into and

forms a unit with a connection plate 21 gas- "
tightly mounted on the top of sleeve S and cover-

ing the open upper end thereof in spaced relatwn

to the upper end of shaft C to provide a chamber
28 therein. OZXxygen then flows ‘down through a
| leng1tud1ne1 passage 28 in shaft C to a longitudi-
3) nal oxygen plpe 3! Whmh 1s secured WIthm the




 lower end of passage 29, and passes downwardly

- 1o a bore 33 in the header 34 of nozzle N within

which the lower end of the pipe 3{ is secured.
From bore 33 the oxygen is discharged through
an annular space 85 surrounding a fuel injector
27 and enters an internal combustion chambper 28.

Oxygen connection plate 27 is secured to the
top of sleeve S by a plurality of long bolts 38

. 2,628,817
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 of registering annular recesses in the internal

5 .

wall of sleeve S and the external wall of shaft
C. However, it is evident that equivalent re-
sults can be obtained by forming the annular
chambers in either the shaft or the sleeve alone.

It should be noted that the three fiuid supply

- conduits or nipples 25, 48, and 62 all project lon-

extending down through the plate and the main

body of the sleeve, and threaded at their lower
ends into an annular bearing retaining plate 4/
forming part of the sleeve.
necvion is assured by a gasket 42 compressed be-
tween the connectlen Pplate 2T and the top of the
sleeve S.

A fuel, for example kerosene or other hydro-
carbon fluid, is supplied to the blowpipe by a

flexible hose 44 secured to a conduit or nipple

45 which is threaded into a longitudinal bore
A7 in sleeve S. Fuel passes by way of a con-
necting radial duct 49 to an annular distribut-
ing chamber 51 formed between the internal
wall of sleeve S and fhe external wall of shaft

C. The fuel then enters a radial duct 52 in the
shaft and flows down through a longitudinal pas--
- sage 53 to a long fuel pipe 55 which is secured

within the lower end of passage 53. Pipe 55 is
secured at its lower end within a bore 5% in the

nozzle N, through which the fuel flows to in-
- jector 37 for discharge into internal combustion

A gas-tight con-

10

gitudinally from the top of sleeve S and are with-
in the projected outline of the sleeve, to eveld
damage and inconvenience.

Durmg operation of the bklowplipe fm rOCK

- piercing, the burner member B is rotated rela-

tively to the non-rotating sleeve S to sweep the

flame from combustion chamber 38 over the bot-

tom face of the hole, and to cause rotation oi
the teeth 23. A pair of ball bearings 78 and &1
is provided between shaft C and sleeve S to in-
sure concentricity of the rotating shaft with the -

- non-rotating sleeve, and to allow slight mis-

20

alicnment of tube (T with respeect to the shait
without damaging either sleeve or shaft. Bear-
ings 19 and 8{ are arranged in longitudinally

spaced relation to one another within a coun- -

I._l

terbore &3 near the lower end of sleeve 8. The

upper bearing 79 is seated against an annular
shoulder 57 on sleeve &, and against an annular

- spring ring 81 on shaft C. Upper bearing 79 is

30

chamber 38. The fuel and oxygen mix in cham-

ber 38 and upon combustion therein an intensely
- hot high velocity flame leaves the nozzle through
outlet 59.

It has been found that prema,ture admmture
| of fuel and oxygen resulting from leakage can
be eliminated when water is fransferred from
non-rotating sleeve S to the shaft C between the

- regions of transference of fuel and oxygen to
shaft C. |

This method of transferring fluids fo prevent-
premature admixture is incorporated in the em-~
- bodiment shown in the drawings wherein water

is supplied to the interior of the tube {17 and then

- to nozzle N by a flexible water supply hose 61
secured to a metal conduit or nipple 62 which is
threaded into a longitudinal bore 63 in the sleeve

- several annular chambers 5,

S. The water flows from bore 63 by way of two

~ longitudinally spaced radial ducts €5 and 56 to

a. pair of longitudinally spaced annular water dis-

tributing chambers 67 and 88 formed between the °

external surface of shaft C and the internal sur-
face of sleeve S, and respectlvely located above
‘and below the annular fuel chamber 51 to pro-
vide barriers against the leakage of kerosene.
Water from the annular chambers 87 and 68

enters radial ducts 89 and Tf in shaft C and

flows down. through longitudinal passages 7§ and

15, respectively, to the lower end of the shaft

Where 1t is discharged to the interior of tube (7.
Water passes down through tube 1T around

the pipes 31 and 55, enters the space 75 between

nozzle N and hole sizing sleeve 21 to cool the

" nozzle, and is then discharged from the blow-

pipe through a plurality of circumferentially ar-

ranged radial ports TT located between the sev-.

eral hole sizing feeth 23 for cooling the feeth

and for quenehmg and moistening detritus whmh
s separated from the rock bv the flame.

During rotation of shaft C in sleeve S the en—_

nular chambers 81, 67, and 68 provide constant

‘communication between the several fluid supply |

passages in the sleeve and the cor responding pas-

~ sages in the shaft. As shown, the annular cham-

~ bers 5l, 67, and 68 are

| sls

2,180,795, describes such a seal.
curity against the leakage of fuel from the an-

“held firmly in position by a perforate cylindri-
 cal spacer plate §2 pressed upwardly by the lower

bearing 8{ which, in turn, is held by the hearing
retaining plate 41 and 4 shoulder 88 on the out-
side of shaft C. Leakage of lubricating grease
from the counterbore 83 is prevented by a pack-
ing ring {21 between she;ft C and retaining
plate 4. = o

Seals egemst the leakage of fiuid from the
61, and &g are
provided by rubber paeking-rings 183, 158, 187
and 189 which are carried in annular grooves in
the surface of shaft C above and below each of
several annulay chambers and which en-
gage the internal wall of sieeve 8. Y. S, Patent

nular chamber §{ is provided by arranging uhe
annular water chambers 67 and G3 on botn sides-
of the annular fuel chamber 51. Thus, if any

fuel tends to leak in either direction it will be
picked up by a stream of water and carried

through and out of the blowpipe. This is espe-

cially important for preventing leaking fuel from
-reaching the oxygen passages decause OXygen
~and fuel form a hazardous. combmetwn whwh

may burn or explode.

Lubrication e,du.,eent the top of the eeeft- C
is provided by introducing lubricant to the ex-
ternal surface of the shaft through a laterally

perforated annular lubricating bushing 1i{i 1[it-
ting within a counterbore

\; 0 downwardly from the top of sleeve 8. A lubri-

{13 which extends

cant such as a silicone lubricating Auid, which
has exXceptionally geod stability in the presence

of oxygen, is supplied to the bottom of ths coun-

terbore 113 through a passage ({5 extending
diagonally to an opening in the top of the siceve

8, which is closed by a plug (i7 (see Fig. 3).

Lubricant is also supplied to an annular chamber

§18 spaced below the counterbore {{3, which is

likewise tapped by lubricant passage {{E for the
purpose of lubricating packing ring {83, which
would otherwise run on a gas film and conse-
quently have a very short life. ILubricant is

- forced from chamber 118 to pac cking ring 183 by
- the pressure of the oxygen entering chamber 23

eech formed by & pair 78

_Lubncamne‘ bushing {{{ is held secuvels 7 in 3

Additional se-



- end of outer tube (7.
-~ an annular ﬂange i29 between its ends which
- forms an upwardly facing shoulder (3 and a
An annular
thrust bearlng !35 fits over ‘internal mounting
1271 below flange 129 and is pulled up against the
shoulder i33 by an external bearing mounting

5

-- sitlon by & coil spring 125 compressed betWeen |
“the undersrde of oxygen connection plate 27 and
~ a metal washer {23, which in turn bears against

~ a packing ring 121 of slippery resilient compres-
-~ sible oil-resistant material (such as mica-im-
- ;-.'pregnated polytetraﬂuoroethylene)

- bushing 11 in sealing engagement with the shaft

~ C and sleeve S. The packing ring 2 also pre-

1est1ng on

2,628, m
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I65 by rotating them in the appropriate drrec-

tion and the sleeve is pulled off the shaft C al-
| lowing rapid replacement of the ring seals.

Sleeve S and the external non-rotating parts

of yoke Y are restrained against rotation by a

shoe 167 projecting laterally from one side of the
yoke and riding in a pair of channel-shaped ver-

~ tical tracks (69 and (711 fomnng a part of the

vents seepage of fluid into the oxygen portlon of

~ the system when the blowpipe is in a horizontal

10
~inan arcuate groove 175 in the surface of external

‘position, as when it is being transported from

.one drllllng looa’non to another.

| Bushmg i
- additionally assists the two bearings 79 and 81
- in maintaining alignment. N |
~ The blowpipe described in detail above ¢an be

":"'_operated by rotating the burner member B while -

- restraining the sleeve § from rotation in any
~desired way. However, it has been found ad-

Vantageous to suspend the blowplpe from a

wmch-operated cable which lowers the blo wpipe

o 20
- vertically into a hole being pierced. For this

~tyne of ooeratlon the blowpipe includes a yoke
Y comprising an internal bearing mounting {27

~ threaded over, and rotatable with, the upper
Internal mounting 127 has

- downwardly facing shoulder {33,

131 fitting snugly over bearing (35 and having
an inturned annula1 flange 39 Whlcn engages

mast for suspending the blowpipe. Shoe (67
includes an arcuate bracket 113 which fits with-

‘bearing mountmg 131 and 1:5 secured to the lat-
 ter by bolts I71.

The bhlowpipe desoribed in detarl ahove is

“simple, compact and rugged, which are partlcu-._

larly important factors in g device which must
withstand rough handhng in the quarrying and
mining flelds. Furthermore, it needs to be serv-
iced only infrequently because the bearings and

seals do not wear out rapidly. Adequaue seal-
ing of the various fluids against escape from their

respective passageways also is provided once the
several parts of the blowplpe have been assembiled

~ in the proper relatmn to one another, so that 1t.

20

the hearmg “An angular contact bearing {441

fits over the mternal mounting {27 above flange

129 for the purpose of taking the weight of the

voke Y. in the event that the blowpipe is allowed

to rest on the bottom of the hole being pierced.
Rearing (41 is held against shoulder {8f by an

annular retaining plate 143 having an mturned

- flange 145 resting on the top of the outer race
 of the bearing. External bearing mounting {37
. and annular retaining plate {43 are secured tight-
1y together by a plurality of circumferential-
ly arranﬂed bolts 47 so that the twoc members
- act as g non-rofatlne unit while the internal
. besring’ mountlng Eﬂ wtates Wlth the burne1 |
o member B. |

. As shown in Fig 3 a, ball I—I for euependmg the

blowplpe is secured to yoke Y by a pair of radial 5g

~ bolts 1498 and 18{ passing through eyes 153 and

40

is unnecessary to provide take-up admstmmts |
‘What is claimed is: A :

1. A blowpipe comprising a sleeve havmg first
- and second opén ends; an elongated burner mem-

ber having a first end portlon compnsmg a shaft
rotatably mounted in said sleeve, said burner

member pro;ectmg from said first end of said

sleeve; said burner member having a burner

nozzle at the end thereof opposite said first end

portion; an oxygen conduit in said burner mem-
ber having g first entrance through a surface of
said shaft; a fuel econduit in said burner member

having a second entranoe through a side sur-

face of said shaft spaced longltudlnallv irom
said first entrance Water oondult means in said
burner member having- third and fourth en-
trances through the side - surfaoe of said shaft
longltudmally spaced fr om and on opposite sides

- of said second entrance, said thlrd entrance be-

ing between said first and second entrances;
‘means pr0V1d1ng annular water chambers sur-
rounding said- shaft between the latter and said
‘sleeve on opposite s1des of said second entrance,

- sald water chambers belng in communication

- {55 and threaded into the body of the external

- bearing mounting {37, so that the bail 1s free to' |

o swivel on the yoke.

- The non-rotating sleeve S is seeuled to the '

non-rotatmg external bearing mounting i37 and

| rotatlng by a palr of oppositely drepoeed radial
torque pins (61 (only one being shown for illus-
tration) which are thleaded into radial bores in

the retammg plate | 43 and are provided with un-

. threaded end portlons {03 whreh extend into

- radial sockets (85 in sleeve S, each socket being

half in the retaining plate 41 and half in the
_.:portmn of sleeve S ahove the 1eta_n1ng plate.
 The radial’ sockets 165 fit the torque pins {61

~ annular retaining plate 143 and is restrained from

60

th

- locsely to allow the aforementioned slight mis~ '

 matching up the two halves of the sockets {65

before inser tmg the bolts 38. When the sleeve S

is to be separated from the rest of the blowpipe,
:_;torque pms IE! are retraeted from the sockets

allgnment of tube {T with respect to the shaft
o C without damaging sleeve & or shait C. The
~ proper position of the bearing retaining. plaie 4f

~ to receive bolts 29 can be readllv obtained by

with said third and fourth entrances, respective-~
ly, for. delwermﬂ' water therete; and means for
supplying water to said annular water chambers,

fuel to said second entrance, and oxygen to said
first entrance during rotation of said shaift.

- 2. A blowpipe in accordance  with claim 1

‘wherein said means for ‘supplying water to said
‘annular water ohambere and said means for sup-

plymg fuel to said second entrance comprise
passages extending longltudlnally in sard sleave
and opening through eald eecond end of sai id
sleeve - |

3. A ‘blowpipe in accordance w1th claim 2

wherein said first entrance of said oxygen con-

duit is through the end of said shaft oppomte

said burner nozzle, said blowmpe also comprising

a longitudinally e:s.tendmg oxysgen supply conduit

'gas-—ughtly secured to sald second end of said :

sleeve in commumcatlon W1th the entranoe of
said oxygen condult |

4. A blowpipe in accordance wrth clalm 3 3150

| 70 comprrsmg annular sealmg and lubricating means

between said shaft and. sa1d sleeve 1ntermed1atﬂ

- said ﬁrst entrance of sald oxygen conduit and |
~ said th1rd entrance of said water conduit means.

&

~ B. A blowpipe in accordance with claim 4, also

comprismg a reservoir in communicanon w1th




7

sald seallng and lubrica,tmg means for hnldmg a

- supply of lubricant.

6. A blowpipe. in accardance Wlth clalm 5 &lso -'

COmpr ising means providing an annular lubricant

chamber surroundmg sald shaft and located be-

tween. said annular sealmg and lubricanting
means and said .third entrance, said lubricant
chamber being in commumcatmn with said
~ reservoir, and an annular packing ring surround-
ing said shaft between said annular chamber and
said third entrance, said annular cha*nber being

subject to oxygen pressure from said means for

3@@2—5&3’1?’

8

mg S&ld hurne:c member and an outer nan-wtat-
ing member: and radial retammg pins carr ied by

~ said outer non-rotating member and extending

et

10

- supplying OxXygen to f01 ce lubrlcant to said pack- _

- .Ing ring. | . |
7. A blewmp.... in accard&nce with clmm 2

wherein said first entrance of -said oxygen con-
duit is through the end of said shaft opposite said
burner nozzle; said blowmpe also having an an-
‘nular recess surroundmg said shaiv adJacent said
Grst entrance and within said. sleev...., said blow- ¢
pipe also co‘npusmg a perforated lubrwatmg |

tushing in said recess, a ring of compressmle sea,l-

ing material on. said bushing, a washer on said

ring, an oxygen connection plate extending across

said second open end of said sleeve and gas- 25
tightly sealed to said sleeve in spaced relation to

said shaft, a spring compressed between said nlate
‘and said Washer and pressing. said sealing- ring
into fluid-tight contact with both said shaft and
said sleeve, and a longitudinal oxygen supply tube
gas- tighfly sn*cured to said plate and opening
into the space between said plate and said shaft.
- 3. A blowpipe comprising a sleeve having first
ang second open ends; an eiongadted purner mem-
ber havmg a first end portion comprising a shaft
wta,tabiy mounted in said sleeve, said burner
member projecting from . sald first end of said
sleeve; said burner member ha.vmg a conduit for
fluid provided with an entrance through the end
of said shaft opposite said burner 110Z&18 a Ccon-
nection plate for fluid Im*xtencil.lrrf:r across said sec-
“ond open end of said slee'fe and - gas-tightly

into sald sockets to secure sald burner member to

- said s].eeve said retaining pins being retractable

from said sockets to permit separation of S&ld__
sleeve from said shaft.

12. A blowpipe comprising a non-rotating
sleeve including a tubular body having fluid sup-
ply passages therein, said sleeve having open up-
per and lower ends; an elongated burner member
including a shaft at the upper end thereof and
a burner nozzle at the opposite end thereof, said
shaft being journalled for rotation in said sleeve.
said shaft having passages in communication with

- said fluid supply passages for conducting fiuids to

sald burner nozzle; said shaft having another
passage therein provided with an entrance in the

-~ upper end of sald shaft for conducting fluid to

LS
W |

sald burner nozzle; bearing means between
said shaft and said sleeve adjacent the lower end
of said sleeve; said sleeve including a separate

retaining plate on. the lower end of said tubular

vody holding said bearing means in position; a
fluid iInlet connection on the upper end of said

sleeve for supplying fluid to said entrance, said

connection including a second plate covering said

- open upper end of said sleeve, and a fluid supply

- conduit epening through said second plate to sup-
- ply fluid to said entrance

; and bkolts extending
irom said second plate through said sleeve to
said retaining plate and holding said plates and
said tubular body together as a unit. | |

13. A blowpipe in accordance with claim 12
woerein sald sleeve is provided with outwardly

~ open radial sockets therein located partly in said
- retaining plate and partly in said tubular body;

44

seeured to sald sleeve. in Spaced relation 10 said.

shaft; and a fluid supply tube gas-tightly secured
to said plate and opening into the space between

saigd plate and said shaft to supply fiuid to salﬂil

conduit during rotation of said shaft, :
2. A blowpipe in accordance with claim 8, also
- having an annular recess surrounding said shaft
- adjacent said entrance and within. saigd sleeve:
said blowpipe also comprlslng a perforated Iubri-

caving bushing in said recess, a ring of compres-

sible sealing material on S&ld bushmg, a washer

_ on said ring, and a spring compressed between
said connection plate and said Washer and press-

ing said sealing ring into fluid-tight contact with
hoth sald shait and said sleeve. - -

10.. A blowpipe in accordance with clalm 9

vherein said sleeve is prowded with a bore for
lubricant extending diagronally between the bot-
tom portion of said annular. recess angd the end
surface of said sleeve. - | :
11. A blowpipe camprlslng axl elﬂngated bur*le1

member including a shaft at one end therem: and

a purnear nozzle at the oppUSIte end thereof, said
shaft having passage for conductmg fiuids. to sald

‘burner nozzle; a Nnon~ro at.lng sleeve ﬁttlng over

said blowpipe also comprising & supporting yoke
surrounding said burner member, said yoke in-
r*ludmﬂ* an inner rotating member engaging said
purner member, and an outer non-rotating

‘member; said blw pipe also comprising radial re-
taining pins carried by said outer non-rotating

member and extending into said sockets to secure

5 said burner member to said sleeve, said retain-

ing pins being retractable from said sockets to

permit separation of said sleeve from said shaft.

o0

oo
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said shaft and having ﬂuld supply passages 1n

communication with sa,zd passages in. said shait,

said sleeve and sald shaft bemg longwuﬁmally
separable from . one a,nother Sald shaft- bemg
rotatable in said sleeve and .said sleeve having

outwardly open radial sockets therein; 2 sunporb-—;_ :

 ing yoke surrounding said burner member, said

voke including an inner rotating member engag-

14, A Dblowpipe comprising a non-rotaiing
sleeve having fluid supply passages therein; an

elongated burner member including a shaft at

the upper end thereof and 2 burner nozzle at the
ocpposite end thereof, said shaft being jour-
nalled for rotation in said sleeve, said shaft hav-
ing passages in communication with saig fluid -
sSuUpPply passages for conducting fluids to said

‘burner nozzle; a pair of longitudinally spaced ball
bearings between said shaft and said sleeve ad-

jacent the lower end of said sleeve; a supporting
yoke surrcunding said burner member, said yoke
including an inner rotating member engaging

sald burner member, an outer rotating member,
~ahd ball bearings vetween said inner and outer
‘members; and coupling means connecting said

outer member to said sleeve to restrain said sleeve
from rotating, said coupling means being so con-
structed and ar ranged as to connect and discon-
nect said outer member and sleeve at will. -

15. The method of preventing premsature ad-

mlxture of oxygen and fluid fuel in a blowpipe in
which semrate streams of oxygen and fuid fLEl o

are transmitted between relatively rotating por-
tions thereof to a combustion zone in advance of

the blowpipe which comprises passing a stream of

water through the blowpipe and across the inter-
face between the relatively rotating portions



2,628,817

P

-' thereof et a point i_ntermediete' th'_e stream of oxy-

gen and fuel, thereby entraining in said stream of

- water any fuel and oxygen leaking from the re-
. spective streams thereof, and discharging any
- such entrained fuel and oxygen with the stream

—of water into the zone in advance of the blowpipe.

- 16. In a blowpipe having a rotating member.
- and a non-rotating member provided with inlet
- means. for supplying oxygen, fuel and water, -

10

- wherein said oxygen, fuel and water are trans-

- ferred from said non-rotating member to said ro-
- tating member across an interface between said
- members, the method of preventing premature
- admixture of said oxygen and said fuel at said in-
~ terface which comprises transferring said oxygen
- and said fuel across said interface while trans-
- ferring said water across saig interface at a re- .
- gion between the region of transference of said
-oxygen and the regmn of transference of sald
L -.fuel

10
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