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(57) ABSTRACT 

The present invention provides a blasting apparatus for an 
outer surface of a pipe Which ejects a blast material to an 
outer side of a pipe and grinds the outer surface, comprising: 
a blast head containing a noZZle Which ejects the blast 
material and a suction port Which sucks a blast material used 
for grinding and dust particles; a guide member Which is 
provided along a longitudinal direction of the outer surface 
of the pipe, and guides the blast head along the longitudinal 
direction of the outer surface of the pipe; and a ring member 
Which is a ring member constructed by connecting at least 
tWo half-split members and having an inside diameter larger 
than an outside diameter of the pipe, and Which is disposed 
to have the pipe inserted through the ring member, holds the 
guide member, and guides the blast head in a circumferential 
direction of the outer surface of the pipe by turning in the 
circumferential direction on the outer surface of the pipe. 
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BLASTING APPARATUS FOR OUTER SURFACE 
OF PIPE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a blasting appara 
tus, and more particularly, relates to a Wasting apparatus for 
an outer surface of a pipe, Which ejects a blast material to an 
outer surface of a pipe and grinds the outer surface of the 
pipe to perform surface preparation. 

[0003] 2. Description of the Related Art 

[0004] For example, a vent pipe (piping) placed inside a 
suppression chamber, Which is a part of a nuclear reactor 
containment facility of an atomic poWer plant, has its outer 
peripheral surface and inner peripheral surface coated by 
recoating it With a plurality of coating materials excellent in 
corrosion resistance, decontaminability and the like. The 
repainting construction is carried out With about 10 years 
after the start of operation as a guide, and as a pre 
construction of the repainting construction, grinding and 
decontaminating operations of grinding the coating ?lm 
including radioactive substances on the outer peripheral 
surface and the inner peripheral surface and roughening the 
coated surface to perform surface preparation are performed. 

[0005] Conventionally, no apparatus for grinding and 
decontaminating the inner peripheral surface of a vent pipe 
is available, and grinding and decontaminating of only the 
outer peripheral surface is carried out by a blasting tech 
nique. The blasting technique is a technique of causing a 
blast material such as sand, and steel grit ejected by high 
speed air to collide against a substance to be treated, 
grinding the surface of the substance to be treated With the 
impact force to roughen the surface (for example, see 
Japanese Patent Application Laid-Open No. 9-109029). 

SUMMARY OF THE INVENTION 

[0006] HoWever, since the sand blasting technique as 
described in the above described Japanese Patent Applica 
tion Laid-Open No. 9-109029 adopts the method of a Worker 
moving a blast ejection noZZle on a surface to be treated by 
gripping the blast ejection noZZle, it is ine?icient, and has the 
problem in hygiene. 

[0007] Further, the Worker performs an operation as he or 
she makes one round of a pipe, and there is the problem that 
When the pipe is laterally arranged, operability becomes 
extremely bad, and When the pipe is close to a Wall surface 
even if it is vertically arranged, operability also degrades. 

[0008] The present invention is made in vieW of the above 
circumstances, and has an object to provide a blasting 
apparatus for an outer surface of a pipe, Which is capable of 
ef?ciently grinding the outer surface of a pipe With excellent 
operability. 
[0009] In order to attain the above-described object, the 
invention according to a ?rst aspect provides a blasting 
apparatus for an outer surface of a pipe, in a blasting 
apparatus for an outer surface of a pipe Which ejects a blast 
material to an outer side of a pipe and grinds the outer 
surface, characteriZed by including a blast head containing 
a noZZle Which ejects the blast material and a suction port 
Which sucks a blast material used for grinding and dust 
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particles, a guide member Which is provided along a longi 
tudinal direction of the outer surface of the pipe, and guides 
the blast head along the longitudinal direction of the outer 
surface of the pipe, and a ring member Which is a ring 
member constructed by connecting at least tWo half-split 
members and having an inside diameter larger than an 
outside diameter of the pipe, and Which is disposed to have 
the pipe inserted through the ring member, holds the guide 
member, and guides the blast head in a circumferential 
direction of the outer surface of the pipe by tuning in the 
circumferential direction on the outer surface of the pipe. 

[0010] According to the invention described in the ?rst 
aspect, the blast head containing the noZZle Which ejects the 
blast material, and the suction port Which sucks the blast 
material used for grinding and dust particles is guided along 
the longitudinal direction of the outer surface of the pipe by 
the guide member provided along the longitudinal direction 
of the outer surface of the pipe, and is guided along the 
circumferential direction of the outer surface of the pipe by 
the ring member Which is disposed to have the pipe inserted 
through the ring member. Therefore, the blast head can be 
easily moved along the longitudinal direction and the cir 
cumferential direction of the outer surface of the pipe With 
a simple mechanism, and the blasting treatment of the outer 
surface of the pipe can be ef?ciently performed under the 
clean environment. 

[0011] Further, the ring member is constructed by the 
member Which is divided into at least tWo, and therefore, the 
ring member is easily attached to and detached from the 
pipe. Operability at the time of changing setting in the 
longitudinal direction past the support portion Which sup 
ports the pipe is especially excellent. 

[0012] In the invention of the ?rst aspect, the invention 
according to a second aspect is characterized by further 
including a longitudinally driving device Which moves the 
blast head along the longitudinal direction of the outer 
surface of the pipe, and a circumferentially driving device 
Which moves the blast head along the circumferential direc 
tion of the outer surface of the pipe, and in that the 
longitudinally driving device is constructed by one guide 
member, one feed screW provided parallel With the one guide 
member, a nut Which is threadedly ?tted onto the feed screW 
and connected to the blast head, and a drive device Which 
rotationally drives the feed screW, and the circumferentially 
driving device is constructed by the ring member, a large 
diameter gear provided integrally With the ring member, a 
small-diameter gear Which is meshed With the large-diam 
eter gear, and a drive device Which rotationally drives the 
small-diameter gear. 

[0013] According to the invention described in the second 
aspect, the longitudinally driving device having the one 
guide member and the one feed screW Which is rotationally 
driven by the drive device, and the circumferentially driving 
device having the ring member, the large-diameter gear 
provided at the ring member, and the small-diameter gear 
Which is rotationally driven by the drive device are provided, 
and therefore, the movement of the blast head in the longi 
tudinal direction of the outer surface of the pipe and its 
movement in the circumferential direction can be automated 
With a simple mechanism. 

[0014] The invention according to a third aspect provides 
a blasting apparatus for an outer surface of a pipe, in a 
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blasting apparatus for an outer surface of a pipe Which ejects 
a blast material to an outer side of a pipe and grinds the outer 
surface, characterized by including a blast head containing 
a nozzle Which ejects the blast material and a suction port 
Which sucks a blast material used for grinding and dust 
particles, and in that the blast head is constructed by 
connecting at least tWo half-split members, formed into a 
ring shape having an inside diameter larger than an outside 
diameter of the pipe, and disposed to have the pipe inserted 
though the blast head, and a plurality of spherical rolling 
seats Which abut on the outer surface of the pipe and guide 
the blast head movably in a longitudinal direction and a 
circumferential direction of the outer surface of the pipe are 
provided on the inside diameter side of the blast head. 

[0015] According to the invention described in the third 
aspect, the ring-shaped blast head disposed to have the pipe 
inserted through the blast head is provided With a plurality 
of spherical rolling seats Which abut on the outer surface of 
the blast head, and therefore, the blast head can be moved 
along the longitudinal direction and the circumferential 
direction of the outer surface of the pipe With a simple 
structure. 

[0016] Since the blast head is constructed by the member 
Which is divided into at least tWo, the blast head is easily 
attached to and detached from the pipe. Operability When 
setting is changed in the longitudinal direction past the 
support portion Which supports the pipe is especially excel 
lent. 

[0017] In the invention in the third aspect, the invention 
according to a fourth aspect is characterized by further 
including a longitudinally driving device Which moves the 
blast head along the longitudinal direction of the outer 
surface of the pipe, and a circumferentially driving device 
Which moves the blast head along the circumferential direc 
tion of the outer surface of the pipe, and in that the 
longitudinally driving device is constructed by one feed 
screW provided parallel With the longitudinal direction of the 
outer surface of the pipe, a feed nut Which is threadedly ?tted 
onto the feed screW and connected to the blast head so as to 
restrain only movement of the blast head in the longitudinal 
direction of the outer surface of the pipe, and a drive device 
Which rotationally drives the feed screW, and the circumfer 
entially driving device is constructed by a large-diameter 
gear provided integrally With the blast head formed into the 
ring shape, a small-diameter gear Which is meshed With the 
large-diameter gear held by the feed nut, and a drive device 
Which rotationally drives the small-diameter gear. 

[0018] According to the invention described in the fourth 
aspect, the longitudinally driving device having the one feed 
screW Which is rotationally driven by the driving device, and 
the circumferentially driving device having the large-diam 
eter gear provided integrally With the blast head and the 
small-diameter gear rotationally driven by the air motor are 
provided, and therefore, the movement of the blast head in 
the longitudinally direction and its movement in the circum 
ferential direction of the outer surface of the pipe can be 
automated. 

[0019] In the invention according to the invention of any 
one of the ?rst, second, third and fourth aspects, the inven 
tion according to a ?fth aspect is characterized by having an 
illuminating device Which illuminates a base of the outer 
surface of the pipe ground by the blast material, and an 
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image pickup device Which picks up an image of the base of 
the outer surface of the pipe illuminated by the illuminating 
device. 

[0020] According to the invention described in the ?fth 
aspect, the image of the base of the outer surface of the pipe 
after blasting can be picked up. Therefore, the rust removal 
degree and the ground state can be observed, the ?nished 
state can be recorded, and the ?nished state can be compared 
With a sample and automatically judged. 

[0021] In the invention of any one of the ?rst, second, 
third, fourth and ?fth aspects, the invention according to a 
sixth aspect is characterized in that the blast material is a 
blast medium in a sponge piece form in Which abrasives are 
contained in a porous elastic body. 

[0022] According to the invention described in the sixth 
aspect, the blast medium in the sponge piece form in Which 
the abrasives are contained in the porous elastic body is used 
as the blast material. When the blast medium collides against 
the outer surface of the pipe, the blast medium becomes ?at, 
and the contained abrasives directly collide against the outer 
surface at a high speed. Therefore, the outer surface can be 
ground as in a sand blasting technique. The dust particles 
Which ?oat in the air in the ordinary sand blasting are taken 
into the sponge pieces and directly drop. Therefore, scatter 
ing of the dust particles can be signi?cantly reduced, and the 
operation environment can be remarkably improved. 

[0023] According to the blasting apparatus for an outer 
surface of a pipe of the present invention, the blast head 
containing the nozzle Which ejects the blast material and the 
suction port Which sucks the blast material used for grinding 
and the dust particles is guided to be movable in the 
longitudinal direction and the circumferential direction of 
the outer surface of the pipe. Therefore, the used blast 
material and dust particles can be sucked, the blast head can 
be easily moved along the outer peripheral surface of the 
pipe With a simple mechanism, and blasting treatment of the 
outer surface of the pipe can be ef?ciently performed under 
the clean environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is an explanatory vieW shoWing a basic 
construction of a sponge blasting apparatus; 

[0025] FIGS. 2A to 2C are vieWs explaining a mechanism 
of sponge blasting; 

[0026] FIG. 3 is a perspective vieW shoWing a blasting 
apparatus for an outer surface of a pipe according to a ?rst 
embodiment of the present invention; 

[0027] FIG. 4 is a perspective vieW shoWing a blasting 
apparatus for an outer surface of a pipe according to a 
second embodiment of the present invention; 

[0028] FIG. 5 is a sectional vieW shoWing a blasting 
apparatus for an outer surface of a pipe according to the 
second embodiment of the present invention; 

[0029] FIG. 6 is a perspective vieW shoWing a blasting 
apparatus for an outer surface of a pipe according to a third 
embodiment of the present invention; 

[0030] FIG. 7 is a perspective vieW shoWing a blasting 
apparatus for an outer surface of a pipe according to a fourth 
embodiment of the present invention; and 
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[0031] FIG. 8 is a perspective vieW showing a blasting 
apparatus for an outer surface of a pipe according to the 
fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] A preferred embodiment of a blasting apparatus for 
an outer surface of a pipe according to the present invention 
Will noW be described in detail With reference to the accom 
panying draWings. In this embodiment, explanation Will be 
made With an example of a sponge blasting apparatus using 
a blast medium in a sponge piece form in Which abrasives 
are contained in a porous elastic body as a blast material. 
The same members are assigned With the same numerals and 
characters in each draWing. 

[0033] FIG. 1 is an explanatory vieW shoWing a basic 
structure of a sponge blasting apparatus 20 Which is applied 
to the blasting apparatus for an outer surface of a pipe of the 
embodiment. Explaining the sponge blasting technique 
using the sponge blasting apparatus 20 ?rst, the blast 
medium 26 as the blast material used in this technique is 
made by sticking abrasives (also called a grinding material 
in the case of an urea resin) of a different material (steel grit, 
alumina, star light, an urea resin and the like) in accordance 
With the use purpose to a sponge piece 24 (porous elastic 
body) as shoWn in FIGS. 2A to 2C. The blast media 26 are 
ejected to a coating ?lm 28 by high pressure air, grind the 
coating ?lm 28 and roughen the coated surface 30 to perform 
surface preparation. 

[0034] For example, When the coating ?lm 28 is contami 
nated With radioactive ray as a vent pipe placed inside a 
suppression chamber Which is a part of an atomic reactor 
containment facility of an atomic poWer plant, the coated 
surface 30 can be decontaminated by the blast media 26. 

[0035] According to the sponge blasting technique, When 
the blast media 26 collide against the coating ?lm 28 as 
shoWn in FIG. 2A, the blast media 26 become ?at as shoWn 
in FIG. 2B, and the abrasives 22, 22 contained therein 
directly collide against the coating ?lm 28 at a high speed. 
Thereby, as in the sand blasting technique, the coating ?lm 
28 can be ground as in FIG. 2C. 

[0036] Further, dust particles 32, 32, Which ?oat in the air 
in an ordinary sand blasting technique, are taken into the 
sponge pieces 24 and directly drop, and therefore, scattering 
of dust particles can be prevented. Further, the repulsive 
force is also absorbed by the sponge pieces 24, and there 
fore, rebound of the blast media 26 can be suppressed. 

[0037] The sponge blasting apparatus 20 is constructed by 
a sponge blast supply device 34, a compressor 36, a noZZle 
38, a suction machine 40, a recycle separator 42 and a 
hopper 44, as shoWn in FIG. 1. 

[0038] High pressure air is supplied from the compressor 
36 and the blast media 26 (see FIG. 2A) is supplied from the 
hopper 44 to the sponge blast supply device 34. The blast 
media 26 are ejected to a target 48 at a high speed from a tip 
end of the noZZle 38 by being transported by air via the hose 
46 by the high pressure air from the compressor 36. The used 
blast media 26 directly drop in a state in Which dust particles 
32, 32 (see FIG. 2C) are taken therein, are sucked into the 
suction machine 40 through a suction port 50 placed in the 
vicinity of the drop position, and fed into the recycle 
separator 42. 
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[0039] The recycle separator 42 is constructed by stacking 
tWo sieves 52 and 54, Which respectively have sieve open 
ings of large and medium siZes, in layer on a vibration 
generator 56. The blast media 26 are ?rst fed into the sieve 
52 With the large sieve openings, and the sieve 52 is vibrated 
by the vibrator of the vibration generator 56, Whereby the 
large-siZed blast media 26 are separated and taken out from 
the sieve 52. The blast media 26 Which pass through the 
sieve 52 drop into the sieve 54, and the medium-sized blast 
media 26 are separated and taken out by the sieve 54 Which 
is similarly vibrated by the vibrator. 

[0040] The large- and medium-siZed blast media 26 
removed from the sieves 52 and 54 can be directly used, and 
therefore, they are conveyed to the hopper 44. Fine blast 
media 26 Which pass through the sieve 54 are not reusable, 
and therefore, stored in a container 58 and discarded. 
Reusable blast media 26 constitute about 90% of the entire 
blast media 26. The above is the basic structure of the 
sponge blasting apparatus 20. 

[0041] FIG. 3 is a perspective vieW shoWing a ?rst 
embodiment of a blasting apparatus for an outer surface of 
a pipe Which uses the sponge blasting apparatus 20. A 
blasting apparatus 10 for an outer surface of a pipe according 
to the ?rst embodiment is constructed by a blast head 11, a 
pair of ring members 12 and 12 Which encircle an outer 
periphery of a pipe P, tWo guide members 14 and 14 Which 
are mounted to the ring members 12 and 12 and guide the 
blast head 11 along a longitudinal direction of the outer 
surface of the pipe P, and the like. 

[0042] In the blast head 11, a noZZle 38 and a suction port 
50 of the sponge blasting apparatus 20 are mounted inside its 
casing. The noZZle 38 is connected to a ?exible hose 46, and 
ejects the sponge blast 26 to the outer surface of the pipe P 
from its tip end. The suction port 50 is connected to a 
?exible hose 51, sucks the used blast media 26, and feeds the 
blast media 26 to the recycle separator 42 via the suction 
machine 40. A seal member 11a made of an elastic material 
such as rubber is mounted to a region of the blast head 11 in 
contact With the outer surface of the pipe P. 

[0043] A pair of ring members 12 and 12 have their inside 
diameters formed to be slightly larger than an outside 
diameter of the pipe P, are rotatable in a circumferential 
direction along the outer periphery of the pipe P, and are 
each constructed by one member 12A and the other member 
12B Which are made by dividing the entire ring member. The 
one member 12A and the other member 12B are set to the 
pipe P, and are connected With tWo latch fasteners 13 and 13. 

[0044] The tWo guide members 14 and 14 are ?xed to a 
pair of ring members 12 and 12 to be faced to the longitu 
dinal direction of the pipe P, and the blast head 11 are 
movable along the longitudinal direction of the outer surface 
of the pipe P by being guided by the guide members 14 and 
14. The blast head 11 is rotatable in the circumferential 
direction of the pipe P together With a pair of ring members 
12 and 12 via the guide members 14 and 14. 

[0045] A screW hole 12a is formed in one ofa pair of ring 
members 12 and 12, so that by fastening a ?xing screW 15, 
the ring member 12 is ?xed to the pipe P to stop the rotation 
in the circumferential direction, and by loosening the ?xed 
screW 15, circumferential rotation of the ring member 12 is 
made possible. 
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[0046] Next, an operation of the blasting apparatus 10 for 
an outer surface of a pipe constructed above Will be 
described. First, the one members 12A and 12A of a pair of 
ring members 12 and 12 are ?tted to the region to be treated 
by blasting of the pipe P. Next, the other members 12B and 
12B of the ring members 12 and 12 are combined With the 
one members 12A and 12A, and are respectively connected 
each With the tWo latch fasteners 13 and 13 to be made a pair 
of ring members 12 and 12, and the ring members 12 and 12 
are ?xed by fastening the ?xing screW 15. 

[0047] The operation of blasting treatment starts from 
here. First, the blast media 26 are ejected to the outer surface 
of the pipe P from the noZZle 38, and the used blast media 
26 and dust particles are sucked from the suction port 50. In 
this state, the Worker sloWly moves the blast head 11 along 
the longitudinal direction of the outer surface of the pipe P. 
Blasting treatment of one roW is performed by this. 

[0048] At this time, the seal material 11a made of the 
elastic material such as rubber is mounted to the periphery 
of the casing opposed to the outer surface of the pipe P of 
the blast head 11, and therefore, the blast media and dust 
particles inside the blast head In can be prevented from 
spouting outside. 

[0049] Next, the ?xing screW 15 Which ?xes the ring 
member 12 is loosened, the blast head 11 is turned by the 
amount of the blast Width of one roW along the circumfer 
ential direction of the outer surface of the pipe P, and the 
?xing screW 15 is fastened. Next, the blast head 11 is sloWly 
moved along the direction opposite to the previous direction 
in the longitudinal direction of the pipe P to perform blasting 
treatment of the second roW. By repeating the movement of 
the blast head 11 in the longitudinal direction of the outer 
surface of the pipe P and its movement in the circumferential 
direction in this manner, blasting treatment is applied to the 
entire periphery of the outer surface of the pipe P. 

[0050] When all the portions in the circumferential direc 
tion of the pipe P are blasting-treated, the blasting apparatus 
10 for the outer surface of the pipe is moved to the untreated 
position in the longitudinal direction of the pipe P. At this 
time, the ring members 12 and 12 have the structure in Which 
they are split into halves, and therefore, When setting is 
changed in the longitudinal direction past the support por 
tion Which supports the pipe P, setting can be easily changed. 

[0051] In the above described embodiment, the explana 
tion is made With the manual mode in Which the movement 
of the blast head 11 in the longitudinal direction of the outer 
surface of the pipe P and its movement in the circumferential 
direction are performed by a Worker, but the mode in Which 
a drive mechanism is provided and the blast head 11 is 
automatically moved can be adopted. 

[0052] FIGS. 4 and 5 shoW a second embodiment, FIG. 4 
is a perspective vieW, and FIG. 5 is a sectional vieW. In a 
blasting apparatus 10A for an outer surface of a pipe 
according to the second embodiment, a blast head 61 itself 
is constructed to be movable along the longitudinal direction 
of the outer surface of the pipe P and the circumferential 
direction of the outer surface of the pipe P. 

[0053] As shoWn in FIG. 5, the blast head 61 forms a 
cylindrical shape, and eight spherical rolling seats 62, 62 in 
total Which are placed in tWo roWs in the Width direction at 
each of the positions Where the circumference is divided into 
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four equal parts on the circumference are provided in the 
casing. A spherical body 6211 of each of the spherical rolling 
seats 62 is caused to abut on the outer surface of the pipe P 
via an elastic member 62b, and the blast head 61 is supported 
movably in the longitudinal direction and the circumferen 
tial direction of the pipe P. 

[0054] The blast head 61 is constructed by one member 
61A and the other member 61B Which are formed by 
dividing the entire blast head 61 into tWo. The one member 
61A and the other member 61B are set to the pipe P, and are 
connected With the four latch fasteners 13 and 13 in total, 
tWo of Which are placed in the Width direction and tWo of 
Which are placed at the opposed position. 

[0055] The noZZle 38 and the suction port 50 of the sponge 
blast apparatus 20 are mounted inside the casing of the blast 
head 61. The noZZle 38 is connected to the ?exible hose 46, 
and ejects the sponge blast 26 to the outer surface of the pipe 
P from its tip end. The suction port 50 is connected to the 
?exible hose 51, and sucks the used blast media 26 and fed 
them to the recycle separator 42 via the suction machine 40. 

[0056] A ?xing air cylinder 63 is mounted at the position 
opposed to the noZZle 38 and the suction port 50. The ?xing 
air cylinder 63 is used for securing the present position or the 
like When the operation is temporarily stopped during the 
operation, for example. Further, a seal member 6111 made of 
an elastic material such as rubber is mounted to the region 
of the blast head 61, Which is in contact With the outer 
surface of the pipe P. 

[0057] Further, an illuminating device 92 Which illumi 
nates a base of the outer surface of the pipe P Which is 
ground, and an image pickup device 91 Which picks up an 
image of the base of the outer surface of the pipe P 
illuminated by the illuminating device 92 are provided in the 
casing of the blast head 61. Thus, the image of the base of 
the outer surface of the pipe P after blasting can be picked 
up, and the rust removal degree and the ground state can be 
observed. Further, the ?nished state can be recorded, and the 
?nished state can be compared With a sample and judged. 

[0058] Further, as described above, the blast head 61 is 
divided into tWo, and therefore, even When setting is 
changed in the longitudinal direction past the support por 
tion Which supports the long pipe P, setting can changed by 
dividing the blast head 61. Therefore, setting can be easily 
changed. 

[0059] In the case of the second embodiment, the expla 
nation is also made With the manual mode in Which the 
movement of the blast head 11 in the longitudinal direction 
of the outer surface of the pipe P and its movement in the 
circumferential direction are performed by a Worker, but the 
mode in Which a drive mechanism is provided, and the blast 
head 11 is automatically moved may be adopted. 

[0060] FIG. 6 is a perspective vieW shoWing a third 
embodiment. A blasting apparatus 10B for an outer surface 
of a pipe according to the third embodiment is constructed 
by a blast head 71, a base plate 78, a longitudinally driving 
device 74 Which moves the blast head 71 along the longi 
tudinal direction of the outer surface of the pipe P, a 
circumferentially driving device 77 Which moves the blast 
head 71 along the circumferential direction of the outer 
surface of the pipe P, a control device not shoWn Which 
controls the operation of each part and the like. 
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[0061] The nozzle 38 and the suction port 50 of the sponge 
blasting apparatus 20 are mounted inside the casing of the 
blast head 71. The noZZle 38 is connected to the ?exible hose 
46, and ejects the sponge blast 26 to the outer surface of the 
pipe P from its tip end. The suction port 50 is connected to 
the ?exible hose 51, and sucks the used blast media 26 and 
fed them to the recycle separator 42 via the suction machine 
40. 

[0062] A seal material 7111 made of an elastic material 
such as rubber is mounted to a region of the blast head 71, 
Which is in contact With the outer surface of the pipe P. 
Further, the image pickup device 91 and the illuminating 
device 92 are mounted in the casing of the blast head 71. 

[0063] The longitudinally driving device 74 is constructed 
by a guide member 73 mounted to a pair of ring members 72 
and 72 Which Will be described later, a feed screW 74A, a 
feed nut 76 Which is threadedly ?tted onto the feed screW 
74A and is connected to the blast head 71, an air motor 75A 
as an explosion-proof type prime mover being a drive device 
Which rotationally drives the feed screW 74A, and the like, 
as shoWn in FIG. 6. By reciprocally rotating the feed screW 
74A With the air motor 75A, the blast head 71 can be 
reciprocally moved along the longitudinal direction of the 
outer surface of the pipe P. 

[0064] As shoWn in FIG. 6, the circumferentially driving 
device 77 is constructed by a pair of ring members 72 and 
72, large-diameter gears 72G and 72G Which are respec 
tively formed on the outer peripheries of a pair of ring 
members 72 and 72, a shaft 77A Which is mounted on a base 
plate 78, small-diameter gears 77G and 77G Which are ?xed 
to the shaft 77A and are respectively meshed With the 
large-diameter gears 72G and 72G, an air motor 75B as an 
explosion-proof type prime mover being a drive device 
Which rotationally drives the shaft 77A, and the like. 

[0065] By reciprocally rotating the shaft 77A With the air 
motor 75B, the blast head 71 can be reciprocally moved 
along the circumferential direction Of the outer surface of 
the pipe P via the small-diameter gears 77G and 77G, the 
large-diameter gears 72G and 72G, the longitudinally driv 
ing device 74 and the like. 

[0066] The ring member 72 has its inside diameter formed 
to be slightly larger than the outside diameter of the pipe P, 
and is constructed by one member 72A and the other 
member 72B Which are formed by dividing the entire ring 
member into tWo. The one member 72A and the other 
member 72B are set to the pipe P, and are connected With the 
tWo latch fasteners 13 and 13. 

[0067] Magnet stands 79 and 79 each having a V-shaped 
notch are mounted at both end sides of the base plate 78, and 
by sWitching a lever 79a of the magnet stand 79, the base 
plate 78 can be attached to and detached from the outer 
surface of the pipe P. 

[0068] Since the ring member 72 is divided into tWo as 
described above, When setting is changed in the longitudinal 
direction past the support portion Which supports the long 
pipe P, setting can be changed by dividing the ring member 
72, and therefore setting can be easily changed. 

[0069] Next, an operation of the blasting apparatus 10B 
for an outer surface of a pipe constructed as above Will be 
described. First, the one members 72A and 72A of a pair of 
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ring members 72 and 72 are attached to a region of the pipe 
P to be blasting-treated. At this time, they are mounted With 
the blast head 71 and the longitudinally driving device 74 
mounted to the one members 72A and 72A. Next, the other 
members 72B and 72B of the ring members 72 and 72 are 
combined With the one members 72A and 72A, and are 
respectively connected With the latch fasteners 13 and 13 to 
make a pair of ring members 72 and 72. 

[0070] Next, the magnet stands 79 and 79 of the base plate 
78 are caused to abut on the outer surface of the pipe P so 
that the small-diameter gears 77G and 77G mounted on the 
base plate 78 are meshed With the large-diameter gears 72G 
and 72G, the lever 79a of the magnet stand 79 is sWitched 
to ?x the base plate 78 to the outer surface of the pipe P. 

[0071] This completes setting of the blasting apparatus 
10B for an outer surface of a pipe to the pipe P, the operation 
of each part is controlled by a control device, and automatic 
operation of blasting treatment is started. First, the blast 
media 26 are ejected to the outer surface of the pipe P from 
the noZZle 38 and the used blast media 26 and the dust 
particles are sucked from the suction port 50. In parallel With 
this, the feed screW 74A is rotationally driven by the air 
motor 75A, and the blast head 71 is moved along the 
longitudinal direction of the outer surface of the pipe P. 

[0072] Since the seal member 7111 made of the elastic 
member such as rubber is mounted to the region of the blast 
head 71, Which is opposed to the outer surface of the pipe P, 
the blast media and the dust particles inside the blast head 71 
are prevented from spouting outside at this time. While the 
blast head 71 moves in the longitudinal direction, the ring 
members 72 and 72 are restrained from rotating in the 
circumferential direction by holding torque of the air motor 
75B. 

[0073] A terminal sensor not shoWn is provided at a stroke 
end in the longitudinal direction, and detects the stroke end 
in the longitudinal direction of the blast head 71. When the 
stroke end in the longitudinal direction is detected, the 
small-diameter gears 77G and 77G are rotated a predeter 
mined angle by the air motor 75B next, and the blast head 
71 is rotated by a predetermined amount in the circumfer 
ential direction of the pipe P together With a pair of ring 
members 72 and 72. The rotation amount is set in accor 
dance With the blast Width in the circumferential direction. 

[0074] When the rotation in the circumferential direction 
is ?nished, the blast head 71 is moved to a stroke end in the 
opposite direction along the longitudinal direction of the 
outer surface of the pipe P by the reverse rotation of the air 
motor 75A While performing blasting treatment. A terminal 
sensor is also provided at the stroke end at this side, and 
detects the stroke end. 

[0075] When the stroke end in the opposite direction is 
detected, the blast head 71 is further rotated by the prede 
termined amount in the circumferential direction of the pipe 
P, and the operation is repeated. When all the portions in the 
circumferential direction of the pipe P is blasting-treated in 
this manner, the blasting apparatus 10B for an outer surface 
of a pipe is moved to an untreated position in the longitu 
dinal direction of the pipe P. At this time, the ring members 
72 and 72 has the structure in Which they are divided into 
tWo, and therefore, even When setting is changed in the 
longitudinal direction past the support portion Which sup 
ports the pipe P, setting can be easily changed. 
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[0076] Since the illuminating device 92 Which illuminates 
the base of the ground outer surface of the pipe P, and the 
image pickup device 91 Which picks up an image of the base 
of the outer surface of the pipe P illuminated by the 
illuminating device 92 are provided inside the blast head 71, 
the image of the base of the outer surface of the pipe P after 
blasting is picked up, and the rust removal degree and the 
ground state are observed. The ?nished state may be 
recorded, and the ?nished state may be compared With a 
sample and automatically judged. 

[0077] Next, a fourth embodiment Will be described. 
FIGS. 7 and 8 shoW the fourth embodiment, FIG. 7 is a 
perspective vieW, and FIG. 8 is a sectional vieW. A blasting 
apparatus 10C for an outer surface of a pipe according to the 
fourth embodiment is constructed by a blast head 81, a base 
plate 85, a longitudinally driving device 82 Which moves the 
blast head 81 along the longitudinal direction of the outer 
surface of the pipe P, a circumferentially driving device 83 
Which moves the blast head 81 along the circumferential 
direction of the outer surface of the pipe P, a control device 
not shoWn Which controls the operation of each part and the 
like. 

[0078] As shoWn in FIG. 8, eight spherical rolling seats 
62, 62 in total Which are placed in tWo roWs in the longi 
tudinal direction at each of the positions Where the circum 
ference is divided into four equal parts on the circumference 
are provided in the casing of the blast head 81. A spherical 
body 6211 of each of the spherical rolling seats 62 is caused 
to abut on the outer surface of the pipe P via an elastic 
member 62b, and the blast head 81 is supported movably in 
the longitudinal direction and the circumferential direction 
of outer surface of the pipe P. A large-diameter gear 81G is 
formed at one end surface side of the blast head 81. 

[0079] The blast head 81 is constructed by one member 
81A and the other member 81B Which are formed by 
dividing the entire blast head 81 into tWo. The one member 
81A and the other member 81B are set to the pipe P, and are 
connected With the tWo latch fasteners 13 and 13. 

[0080] The noZZle 38 and the suction port 50 of the sponge 
blasting apparatus 20 are mounted inside the casing of the 
blast head 81. The noZZle 38 is connected to the ?exible hose 
46, and ejects the sponge blast 26 to the outer surface of the 
pipe P from its tip end. The suction port 50 is connected to 
the ?exible hose 51, and sucks the used blast media 26 and 
fed them to the recycle separator 42 via the suction machine 
40. 

[0081] A seal member 8111 made of an elastic material 
such as rubber is mounted to the region of the blast head 81, 
Which is in contact With the outer surface of the pipe P. 
Further, the image pickup device 91 and the illuminating 
device 92 are mounted in the casing of the blast head 81. 

[0082] As shoWn in FIG. 7, the longitudinally driving 
device 82 is constructed by a feed screW 82A Which is 
mounted to a base plate 85, a feed nut 84 Which is threadedly 
?tted onto the feed screW 82A and is connected to the blast 
head 81, an air motor 75D as explosion-proof poWer being 
a drive device Which rotationally drives the feed screW 82A, 
and the like. 

[0083] The feed nut 84 holds a side surface of the large 
diameter gear 81G of the blast head 81 Which Will be 
described later With tWo balls 84A and 84A, and its bottom 
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surface contacts the base plate 85 to act as a detent, and by 
reciprocally rotating the feed screW 82A With the air motor 
75D, the blast head 81 can be reciprocally moved along the 
longitudinal direction of the outer surface of the pipe P. 

[0084] As shoWn in FIG. 7, the circumferentially driving 
device 83 is constructed by the large-diameter gear 81G 
formed integrally With the blast head 81, a shaft 83A 
mounted to the feed nut 84, a small-diameter gear 83G 
Which is ?xed to the shaft 83A and is meshed With the 
large-diameter gear 81G ?xed to the shaft 83A, an air motor 
75C as explosion-proof poWer being a drive device Which 
rotationally drives the shaft 83A, and the like. 

[0085] By reciprocally rotating the shaft 83A With the air 
motor 75C, the blast head 81 can be reciprocally moved 
along the circumferential direction of the outer surface of the 
pipe P via the small-diameter gear 83G and the large 
diameter gear 81G. While the blast head 81 moves in the 
longitudinal direction, it is restrained from rotating in the 
circumferential direction by holding torque of the air motor 
75C. 

[0086] Magnet stands 86 and 86 each having a V-shaped 
notch are mounted at both end sides of the base plate 85, and 
by sWitching a lever 86a of the magnet stand 86, the base 
plate 85 can be attached to and detached from the outer 
surface of the pipe P. 

[0087] Since the blast head 81 is divided into tWo as 
described above, When setting is changed in the longitudinal 
direction past the support portion Which supports the long 
pipe P, setting can be changed by dividing the blast head 81, 
and therefore, setting can be easily changed. 

[0088] As described above, according to the blasting appa 
ratus for an outer surface of a pipe, the outer surface of a pipe 
can be ground ef?ciently With favorable operability. 

[0089] In the above described embodiments, the explana 
tion is made With an example of the sponge blasting appa 
ratus using the blast medium 26 in a sponge piece form in 
Which abrasives are stuck in a porous elastic body is used as 
the blast material, but the present invention is not limited to 
this, and a large effect can be also obtained When the present 
invention is applied to steel grit blasting in Which a blast 
material 22 such as steel grit is directly ejected Without 
containing it in a medium, and sand blasting in Which sand 
is ejected. 

[0090] The feed screWs 74A and 82A and the feed nuts 76 
and 84 are used as the mechanisms for the longitudinally 
driving devices 74 and 82 Which move the blast heads in the 
longitudinal direction of the pipe P, but the other knoWn 
mechanisms such as a rack and pinion mechanism and the 
like can be used. The large-diameter gears 72G and 81G and 
the small-diameter gears 77G and 83G are used as the 
circumferentially driving devices 77 and 83, but the other 
knoWn mechanisms such as a belt mechanisms and the like 
can be used. Further, the air motor With air as poWer is used 
as the drive device, but an explosion-proof type electric 
motor can be used. 

1. A blasting apparatus for an outer surface of a pipe 
Which ejects a blast material to an outer side of a pipe and 
grinds the outer surface, comprising: 
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a guide member Which is provided along a longitudinal 
direction of the outer surface of the pipe, and guides the 
blast head along the longitudinal direction of the outer 
surface of the pipe; 

a ring member formed of at least tWo connected half-split 
members and having an inside diameter that is larger 
than an outside diameter of the pipe, and Which is 
disposed to have the pipe inserted through the ring 
member, holds the guide member, and guides the blast 
head in a circumferential direction of the outer surface 
of the pipe by turning in the circumferential direction 
on the outer surface of the pipe; and 

a blast heat containing a suction port Which sucks in a 
blast material for use in grinding and dust particles, and 
a noZZle Which ejects the blast material, 

Wherein the blast head is mounted for movement in 
longitudinal and circumferential directions of the pipe. 

2. The blasting apparatus for an outer surface of a pipe 
according to claim 1, further comprising: 

a longitudinally driving device Which moves the blast 
head along the longitudinal direction of the outer 
surface of the pipe; and 

a circumferentially driving device Which moves the blast 
head along the circumferential direction of the outer 
surface of the pipe, 

Wherein the longitudinally driving device comprises one 
guide member, one feed screW provided parallel With 
the one guide member, a nut Which is threadedly ?tted 
onto the feed screW and connected to the blast head, 
and a drive device Which rotationally drives the feed 
screW, and 

Wherein the circumferentially driving device comprises 
the ring member, a large-diameter gear provided inte 
grally With the ring member, a small-diameter gear 
Which is meshed With the large-diameter gear, and a 
drive device Which rotationally drives the small-diam 
eter gear. 

3. (canceled) 
4. (canceled) 
5. The blasting apparatus for an outer surface of a pipe 

according to claim 1, further comprising: 
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an illuminating device Which illuminates a base of the 
outer surface of the pipe ground by the blast material; 
and 

an image pickup device Which picks up an image of the 
base of the outer surface of the pipe illuminated by the 
illuminating device. 

6. The blasting apparatus for an outer surface of a pipe 
according to claim 2, further comprising: 

an illuminating device Which illuminates a base of the 
outer surface of the pipe ground by the blast material; 
and 

an image pickup device Which picks up an image of the 
base of the outer surface of the pipe illuminated by the 
illuminating device. 

7. (canceled) 
8. (canceled) 
9. The blasting apparatus for an outer surface of a pipe 

according to claim 1, 

Wherein the blast material is a blast medium in a sponge 
piece form in Which abrasives are contained in a porous 
elastic body. 

10. The blasting apparatus for an outer surface of a pipe 
according to claim 2, 

Wherein the blast material is a blast medium in a sponge 
piece form in Which abrasives are contained in a porous 
elastic body. 

11. (canceled) 
12. (canceled) 
13. The blasting apparatus for an outer surface of a pipe 

according to claim 5, 
Wherein the blast material is a blast medium in a sponge 

piece form in Which abrasives are contained in a porous 
elastic body. 

14. The blasting apparatus for an outer surface of a pipe 
according to claim 6, 

Wherein the blast material is a blast medium in a sponge 
piece form in Which abrasives are contained in a porous 
elastic body. 

15. (canceled) 
16. (canceled) 
17. (canceled) 


