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This invention relatesto apparatus for remov 
ing carbon and other combustible deposits from 
tubes. More particularly the invention is appli 
cable for use in removing the deposit of carbon 

5 from oil cracking stills and is of a character sim 
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ilar to and an improvement upon decoking appa 
ratus disclosed in the copending application of 
C. E. Rhein and J. J. Bruton, Serial No. 631,167, 
filed August 31, 1932. 
Apparatus of this character hasheretofore been 

known as a lance and comprises broadly; anaS 
sembly of blow-pipes arranged in a circular man 
nerabout a central air passage, some for deliver 
ing jets of oxygen and others for delivering Jets 
of a combustible fuel; a casing enclosing the as 
sembly of blowpipes and provided with a water 
jacket for cooling the blowpipe nozzles; and a 
number of pipe lines connecting with the blow 
pipes and the central air passage and serving as 
a handle for guiding the lance. This type oflance 
is relatively heavy, especially in the head por 
tion, and consequently does not lend itself to easy 
manipulation in the interior of tubes as readily 
as does our improved construction. The large 
number of parts within the casing also make the 
lance costly to construct and difficult to repair. 
An object of this invention therefore is to pro 

vide a substantially unitary head for a decoking 
lance havinga, minimum number of partS. Al 
other object of this invention is to provide an 
economically and lightly constructed apparatus 
for removing combustible deposits from the in 
terior of tubes. A further object of this invention 
is to provide a complete cooling means forlower 
ing the temperature of the entire head of the 
apparatus and for. preventing the possibility of 
burning out the Walls of the lance. Yet another 
object is to provide means for directing jets of 
oxygen and fuel to impinge at an angle against 
deposits Within still tubes and also means for 
maintaining this angle. Further objects of this 
invention are to provide a simple apparatus and 
a novel arrangement of burner tips so that the 
parts may be easily disassembled and replaced. 
These and other objects of this invention Will be 
evident from the folloWing description and the 
accompanying dravings, of Which 
- Figure 1 is a cross Section of an apparatus il 
lustrating One embodiment of this invention, the 
section being taken on the line 1-1 in Figure 4; 

Figure 2 is a cross section taken On the line 
2-2 in Figure 4; , M 

Figure 3 is a croSS section taken On the line 
3-3 in Figure 4; 

Figure 4 is a View of the rear end of the appa 
ratus with the handle removed; 

Figure 5isa section on the line 5-5 in Figure 1; 
Figure 6 is a view of the front of the apparatus 

showing the location of the burner tips; and 
Figure 7 is a section on the line 7-7 in Figure 1. 

ServeS as an OXygen distributing chamber. 

The apparatus of the form illustrated in the 
drawings may comprise a lance head constructed 
of a number of relatively light blocks of metal 
dirilled to form passages for delivering air, Oxy 
genzand a combustible fue and recessed on the 
Outer Surface to form spaces for circulating a 
cooling fluid. As a material for the cylindrical 
blocks it is preferredito employ coppertoward the 
frOnt end of the lance head in orderto Secure ade 
quate cColing Where the heat is most intense, a 
bronze composition in the center of the head 
Which is most suitable for handling oxygen, and 
Steel in the rear of the head for ruggedness and 
strength. When the blocks are secured together, 
previousy drilled passages are broughtinto a line 
ment, So that the Various gases may be deliyered 
to the end of the lance without leakage orundue 
restriction. 

It is preferred to employthree cylindrica blocks 
of metal in making up the head of the lance. A 
rear block A may serve to form a means of con 
nection With the pipe ines or handle of the lance 
and to distribute the incoming gas to a number of Symmetrically arranged passages. 
sages are drilled through a central block B in 
vvhich a mixing of air with oxygen takes place, 
and a front block C is provided for adapting the 
passages to direct the gas outwardly to inclined 
nozzles in the face of block C. In' order to se 
cure the separate blocks together and to make a 
Substantially unitaryhead, a number of studbolts 
11 are inserted through holes in the blocks A and 
B and screwed into short threaded holes in the 
bock C. The blocks are tightly joined when co 
operating nuts 12 are drawn up on the studi bolts. 
The block A has an inlet 13 for admitting air 

or other diluting fluid to a passage 14 Which ex 
tends longitudinally and centrally through the 
head. Within the block Athe passage is made 
relatively Small in diameter so as to leave suf 
ficient Space for the numerous other passages 
Which supply oxygen, fuel gas and Water to the 
lance head. The passage 14 may be counter 
bored, as at 15, a short distance from the rear 
of the block B, forming an enlarged area in the 
passage. A nozzle 16 is provided in the forward 
end of the passage and may have a bore Which 
converges toward the end for increasing the 
velocity of the blast of airissuing into the inte 
rior of the tube to be cleaned. 
The block Ais further provided with an anlet, 

17 for admitting oxygen and an inclined passage 
18 terminating in an annular space 19, which 
is preferred to have siX equally spaced oxygen 
passages 20 leading from the space 19 to the 
front end of the block C. These passages 20 
intersect the counterbore 15 leaving openings 21 
through which air from the passage 14 may join 
he oxygen, and at the points of intersection en 
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1987,972 
tion of the Oxygen jet forming means; and means 
for supplying a blast of air longitudinally of the 
head. 

3. In apparatus forremoving deposits from the 
interior of tubes, the combination of a, plurality 
of blocks arranged in end to end relation, each 
block being provided with a plurality of passages 
extending longitudinally therein, the passages 
of adiacent blocks being aligned and arranged 
in a circular manner about the central axis; a 
plurality of oxygen nozzles Secured in certain of 
the passages of One of the blocks and directed in 
Such a direction asto imparta SWirling motion to 
the Oxygen jets delivered therefrom; a plurality 
of fuel nozzles arranged in other of the pas 
sages of the block Supporting the OXygen nozzles; 
an air nozzle for directing a blast of air cen 
trally of the Oxygen jets; and means including 
Said passages for Supplying OXygen, fuel and air 
to the reSpective nozzes. 

4. In an apparatus for removing deposits frona. 
the interior of tubes, the combination With a 
head consisting of a plurality of blocks, each of 
Said blocks being provided With a plurality of 
passages therein and the passages of adiacent 
blocks being in alignment, of a number of Spaced 
Oxygen nozzles, saidi nozzles being affixed in the 
ends of certain of the passages in One of the blocks 
and disposed at an angle With said passages, 
Said nozzles loeing inclined OutWardly toward the 
outer margin of the head, and Substantially half 
as many fuel nozzes arranged at an angle op 
posed to the Oxygen nozzles in order to form 
composite fuel and oxygen jets, said fue nozzes 
being Spaced Substantially equi-distant circum 
ferentialy. 

5. An apparatus for removing deposits from 
the interior of tubes comprising a head composed 
of three blocks, each block having a plurality 
of passages therein, the passages of adjacent 
blocks being aligned, Said blocks being Securely 
held together; means for directing a blast of di 
luting fluid longitudinally of the head; means 
including injectors Within certain of the passages 
for delivering oxygen and for receivinga portion 
of the diluting fluid and mixing it with Said. 
oxygen; nozzles operatively connected with said 
last mentioned passages for directing diluited 
oxygen against the deposits in the tubes; at least 
one fuel nozzle; and means for supplying fuel 
to Said nozzle. 

6. In a device of the class described the com 
bination of a distribution block, an intermediate 
block and a deliVery block, said distribution block 
being provided With an annular passage on One 
face thereof and a conduit extending from Said 
annular passage to the other face of said block, 
said intermediate block being provided With a 
plurality of passages extending therethrough; a 
plurality of injectors Secured Within certain of 

the passages of the intermediate block, said in 
jectors being in operative connection With said 
annular passage and One of the ottier passages 
in said intermediate block, said delivery block 
being provided with a plurality of passages, cer- W 
tain of Said passages being in communication 
With the injectors in said intermediate block; 
and nozzles supported by said deliveryblock at the 
end of the passages in communication with said 
injectors. 

7. An apparatus for removing deposits from 
the interior of tubes comprising a cylindrical 
head made Up of blocks of metal arranged in 
end to end relation, each of Said blocks having 
a plurality of passages, the passages of adiacent 
blocks being in alignment; means operatively 
connected to One of the termina blocks and ex 
tending through the remaining blocks for clamp 
ing Said blocks together; jet forming means 
mounted in Some of the passages of One of the 
termina blocks for forming jets of oxygen im 
pinging on the deposit to beremoved, ateast one 
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fuel nozzle for igniting the deposit; means com 
prising at leastone of the passages in each of 
the blocks for Supplying fuel to said nozze; 
means including the centralpassage in each of the 
blocks for directing a blast of air longitudinaly 
of the head; a sleeve Surrounding each of saidi 
blocks and forming spaces for a circulating 
medium to cool Said blocks and means for con 
necting the Spaces about adiacent blocks, said 
connecting means not being in alignment. 

8. In apparatus of the class described the com 
bination of a plurality of blocks having passages 
therein, the blocks being arranged in end to end 
relation with the passages of adiacent blocks 
in alignment; nozzes Secured to one of Said blocks 
at the extremity of Said passages, said blocks 
being provided with annular depressions at the 
exterior thereof; sleeve members surrounding 
Said blocks cooperating with said annular de 
pressions to form cooling liquid chambers; and 
passages connecting Said annular depressions of 
the respective blocks, Said passages not being in 
alignment whereby the cooling liquid is caused. 
toflow circumferentially about said blocks. 

9. A decoking lance comprising a body member 
provided With a central aperture and a plurality 
of longitudinally extending passages surround 
ing Said centra aperture, nozzles at One end of 
said passages, said nozzles being directed out 
Wardly and at an angle to radial planes passing 
through the center of the body member, each of 
Said paSSageShaving an injectormounted therein; 
means providing a gas passage from Said central 
aperture to Said longitudinal passages adiacent 
Said injectors; and means independent of said 
central aperture for supplying oxygen to said 
paSSageS. 

CHIARES E. R.EEN. 
JAMES J. BRUTON. 
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