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To all whom it may concern: -
Be 1t known that I, SIDNEY E/Lm'mml

- CooxBurN, subject of "the King of Great
Britain, resmll:aﬂ at 72 LlShOpSGELtL street

V‘flﬂlﬂl, in the crty of London, England,

have invented a new and useful Boﬂer& ub{,
Cleaner of Whlc,h Lhe i@llomn
cation.

speclﬁ-

This - 111ve11L1011 I‘CI‘L'LGS to 2 wntmvmme

for breaking and removing the incrustation

- which adheres to the interior surface of
- tubes, p%rtlcuhrly ‘Lhe tubes Oi W‘Ltel‘ tube
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- 1ing to the tool a force in a wedge-like man-
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boilers. -
The contrivance is mechamcally opemttd

preferably by pneumatic power,
when such power is not available, steam,

‘electrical or other power may be utilized.

The contrivance is secured to the end of
an arm which carries a hammer, preferably
a, pneumatic hammer which is adapted to
atutomatically deliver a rapid succession of
blows, the scaling contrivance and operating
device, carried on the arm, being adapted to

be mselted thmuoh the door' Whlch 18 Nor-

mally provided 2t the end of each of the

tubes of the boiler, and moved thr oughout

the length of the tubes, and rot%‘i,ed 161‘1—
tively thereto. '

The principle of opemtlon consmts in
maintaining an edged tool in pressure con-

tact with the 11101*11&&&011 which is required

to be removed and causing it to receive a
succession of blows whereby the incrusta-

tion will be thpp@d off in small portions.
In other previous contrivances for remov-

Ing 1ner Llsmtmn in which the edges of the

tools are held in contact thcrewwh the ar-
rangements are such that the energy of the

blow of the hammer is &dapted tO exert a
crushing force on the incrustation by apply-

ner. In such an action the 10]:1@1&1(1111&1

movement of the wedge through a rdatwely- '
long distance, occupying an apprecmble n-
“terval of time, robs the blow of its impul-
 sive character and renders the tool very in-
efficient in dealing with material of a brittle
- nature for it iends to crugh the incrustation
' ecting
a clean cleavage of successive fra crmentsi

from the smhme of the metal by ]mpmt
time-and-

more or less to powder ingtead of e

concentrated into 'a minimum
space interval.  Moreover the frictional

sliding of the wedge surfaces.on one another

will absm*b eNergy ¢ ‘md correspondingly still

thmwh,'

pa—1

the separ&tmo edges are Wedfred between t.

SCA.
s0¢.
@ which contains the pneumatic hammer 1,
reciprocated 1n the chamber 2 by means of

of the tube.

the rapid succession oi blows d

blow tfmd dummsh the eflciency of the 'Opw_

eration.

‘The accompanying drmvm os show two

forms of construction Whewby the scaling

operation can be eﬁeeted according to my_

mvention.

Fioures 1 and 2 Shc}w a1l armnﬂemem 1n
Whlbh the scalmcr tools are so 11'10L111ted that

‘their edges are ca,used to press normally on

the sur ia.ce of the scale, and on recelving a

‘blow to penetrate the scale ‘which, belno of
a brittle nature will, on being htemlly dls-_

placed by the thickness of the penetrating
portion of the tool, detach itself in small
portlons from the metal of the tube. If1gs.
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3 and 4 show an alternative method of ::'LBtl(}Il a

in which the edge of the tools are pressed

obliquely agy umcst the incrustation at the
place where it is attached to the metal of the
tube, the tools being so mounted that, on

70

rwewnw the succession of hammer blows,ﬁ '

1€
e

scale and the metal fmd act 1n 2 manner l1

that of an engineer’s chisel 1n performmo'

the sepamtlon by a chipping operation.

a:et % Whmh 1s secured to a tubular arm

fiuid under pressme introduced through

80

| I‘los 5, 6 and 7 show how the scaling tool is -
:SHPPOIte{l within a tube and so mmlpulated- 3
as to act successwely il evely par 0[ the

internal surface. .
Reierluw 1o I‘ws 1 and 2, ¢ ¢ are- two

ng teols 0pp051te1y plvoted at b O on a -
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ports 8 and 4. DBy this means the tool is

manlpulated and caused to effect the desired -

‘result at every part of the internal surface
The pivoted tool ¢ is provided
| with a portion extending {from the pivot in
the direction of the 1e110t11 of the tube, said

pmtlon having a round shaped chisel’ edge

1 and the tool @ is further provided with a

'portlon extending transversely to the tube
‘and having a semi-cylindrical heel a? which

is seated in a corresponding recess formed

1n the end sm‘fa,c,e o1 the head et of-a dl"lft ex,

the shank ¢* of which is adapted to receive

pneumatic hammer 1

elivered by a
| - Between the shank
of the drift and the 111181"11&1 surface of the
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socket ¢ a helical Spring 1111(1@1'-cmnpressmni_- -

18 ]1’1881"LB(1 under-the head ¢* of the driit,

“which spring will serve to press the edge o
of the tool mto contact Wlth the - 11101'119m~:-

further damp Lhe pereusswe actmn 0£ the | tion so th‘bt when the blow 18 struck on the
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- separation of the incrustation.

drift, only a small movement of the portion
o1 the tool whmh recelves the blow will be

uqulgltg to effect penetration and cause the
The heel of

the tool which receives the blow and the
drift which serves as the agent for deliver-
ing the blow both move 1n th direction of

the momentum of the hammer and the dis-

tance they are permitted to move being so
little, and the time 1interval occupled 1n

“the movement being so short, the percussive

effect, of the blow is corresponchlwly en-
hanced and also a minimum amount of the
energy of the blow is expended 1n giving
velocity to the moving parts. A chain f may
be employed to limit the outward extension
of the tools when out of operation, but this
15 unimportant.

Referring to Figs. 8 and 4, a modification
is shown wher eby the chisel edges operate
to separate the mmecrustation from the metal
towhich 1t 1s adherent :—DBut 1n thisarrange-
ment as 1 the former, the success of the
operation depends on the maintenance of a
pressure contact of the edges of the tools
with the merustation to be separated and on
the blow being received by a portion of the
tool which moves 1n the same direction as
the agent which delivers the blow. In this

construction the chisels g ¢ are pivoted at
gt g' 1n cylmduc‘ll recesses formed 1n the |

drift head e¢' and are forced into contact
with the metal of the tube by means of the
helical spring A which 1s interposed between
the head ¢* of the socket ¢ and the foot ¢* of
a presser ¢ which 1s guided in a bush ;7 which
1s screwed into the head ¢* of the socket. By

~means of the tubular arm the chisel edges
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are kept up to their work in contact wWith
the mecer u:statmm and each blow delivered on

away of an additional small pmtlon of the

- scale.

If1e. 5 1s a small scale Oenera,l view show-
ng Lhe contrivance mounted on a centering
rest in such a way that it can be moved
lengthwise along the tube to be cleaned or
turned relatlxrely thereto with facility.

The detalls of the constr uction of the cen-

tering rest are shown in Figs. 6 and 7 1n
which it will be seen that the tubular arm d
rests on a rotler £ which 1s mounted on a pin
m carried 1 a rest n which, by means of a
rod o can be shifted mto any I'eqmred POsi-
t1om. -

I claim.

1. Apparatus for e

Lt

ecting the separation

" oT incerustation from the interior surface of a

tube, comprising a carrier adapted to be in-
serted within the tube, an edged tool mount-
ed on the carrier, means for striking a suc-
cession of blows, a drift for transmitting

~the blows to a portion of the tool which

0o

MOoVes 1n the same direction as the drift and

the shank ¢ of the drift causes the breaking

a tube, comprising a ca

of 1ncrustat10n from t.

928,361

sure contact With .-the tool and the edge of

the tool with the incrustation during the

entire operation of the apparatus.
- 2. Apparatus for efiecting the separation
of incrustation from the interior surface of

serted within the tube, an edged tool sup-

ported by the carrier in a pivoted manner, a
drift, guided within the carrier, hawng 2

portlon of the tool seated therein constrained
to move in the same direction as the drift, a
spring for maintaining the drift in pr esSUTe
contact with the tool and the edge of the tool
with the incrustation during the entire op-
eration of the apparatus and means for
striking a succession of blows on the drift.

3. Apparatus for effecting the separation

of incrustation from the inferior surface of
a tube, comprising a carrier adapted to be in-
serted  within the tube,
mounted on the carrier, said tool having an
edge-ended portion extendmo' from the pwot
1n the direction of the lenoth of the tube and
a portion extending from the first mentioned
portion tr ansveraely to the tube, a coiled
spring for maintaining the edge of the tool

I pressure contact with the inerustation

during the entire operation of the apparatus
and means for imparting a succession of

blows to the transversely extending portion

of the tool.

4. Apparatus for eflecting the separation

of Incrustation from the interior surface of
a tube, comprising a carrier adapted to be 1n-
serted  within the tube, a tool pivotally
mounted on the carrier, said tool having an
edge-ended portion ehtendmo* from the pwot

in the dlrectlon of the 1en0*th of the tube and
a portion extending tmnsversely to the tube

having a heel at the end thereof, means for

strllﬂnﬂ a succession of blows, a drift for

rrier adapted to be m-

a tool pivotally
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transmlttmo the blows to the heel and a

Spring abutting cdirvectly on the drift and
thereby maintaining the edge of the tool in
pressure contact with the incrustation dur-
ing the entire operation otf the apparatus.

5. Apparatus for effecting the separation
of incrustation from the interior surface of a
tube, comprising a carrier adapted to be m-
serted within the tube, an edged tool Sup-

ported by the carrier in a pwoted manner,

drift, guided within the carrier, having an

end recess wherein a portion of the tool con-
strained to move in the same direction as the

drift 1s seated, a spring for maintaining the
drift m pressure contact with the tool and
‘the edge of the tool with the icrustation

durmﬂ* the entire operation oi the apparatus,

and means for striking a succession of blows

on the dritt.
6. Apparatus for e

U

ecting the separation
e interior surface of a
tube, comprising a carrier adapted to be 1n-
serted within the tube, a tool pivotally

a spring for maintaining the drift in pres- | mounted on the carrier, smd tool having an

__1]_()

115

120

125

130



" {ransmitting the blows to the heel and hav-

Cpeggel 8

edge-ended portion extending from the pivot | in pressure contact with the incrustation 10
in the direction of the length of the tube and | during the entire operation of the apparatus.
a portion extending transversely to the tube | In testimony whereof I have signed my
having a heel at the end thereof, means for | name to this specification in the presence of
striking a succession of blows, a drift for two subscribing witnesses. -

, B  SIDNEY MANTHORP COCKBURN.
ing an end recess wherein said heel is seated Witnesses: . o R
and a spring abutting directly on the drift | RoBErT ALFRED BLAKE,
and thereby maintaining the edge of the tool |  WALTER J. SKERTEN.
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