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and tubes and peruoulerly to g cleener for weter
cooled tubes of steem surfece condensers | |

Deposits of slime and other forelgn metter
on the inside surfaces of steem condenser tubes
tend to decrease the flow of heet frorn the con-
densing steam in contact Wlth the outmde of the
tubes, through the metallic tube wall, to the
cooling water flowing through the tubes.
the effectiveness of the condenser is greduelly;

llllll

decreased and it Becomes necessary to clean the

inner surfaces of the tubhes perlodlce,lly in order
to mEtlIltEtlIl reesonebly hlgh vecuum cons1stent

'''''

turbines and otheér apparatus served by the con-‘
densing equrpment

In tropical waters shrne formetwn ol condense1 )
tube surfaces is much more rapid than in colder

waters and the reletlvely hlgh tempereture of the

circulating water has a d1reot effect in reductlon’,

of the condenser vacuum’ obteineble High tem-
perature clrculetlng water combrned with hlgh'

power operation of propelling machinery tends
to overload condens1ng equipment and. | _reduce---
condenser vacuum below safe and econ'ornmel_
limits unless the tube surfaces are kept free of
‘slime coatings and ether depos1ts of forelgn mat-

ter.

interior surfaces of c¢ondenser tubes hes been re-

guired in the pest prlnclpelly as a meesure for:_.
minimizing corrosion of the' tubes and depomt;
attack or selective p1tt1ng of the metel tube

surfaces underneath particles of forelgn matter
The standard method of cleemng condenser tubes
has been by use of an air or weter “Ience” to
sweep out forelgn depo51ts In ceses of extreme
fouling, as often occur ifi the’ troplcs rubber plugs
have been employed for olea;mng the tubes These
rubber plugs are shghtly le,rger then ‘the 1ns1de
diameter of the tubes end ere forced through the

tubes by use of air or water pressure to screpe off |
the slime and other fore1gn metter The use of -
rotating metallic’ W1re brushes screpers and other_f
types of metallic condenser tube cleéaners of Verl-{.
~ ous types for cleaning condenser tubes is pro-
hibited because the metal scraping parts of these

Thus-r

Periodic removel of forelgn depos1ts from the_'f:

sec, 266)
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| teln epphcetlons One of the DI'IIICIIJELI obJectrons
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to the use of rubber plugs at present is associ-
eted Wlth the Wlde use of eondenser tube protec-
fors which are lnserted in the 1n1et end of the
condenser tubes to prevent corrosron end unplng-
ent erosron Such an essembly is shown in my
Petent No 2, 225 615 Whrch insert hus a restrrcted'
neck portlon edJecent 1ts 1n1et end. This. cb-
Jeotlon will be clearly observed by reference to
Under these condltlons it is ex-
tremely dlﬂioult to 1nsert a rubber plug tube
cleaner int6 the tube through the restricted neck
portion of the 1nsert unless the rubber plug is

e1ther too smell or too soft to exert sufficient
pressure egemst the tube surfece beyond the

insert to prorude for proper cleaning of the metal
tube surfece :

One of the obJects of the present rnventlon is,
the proV1s1on of a. collepslble and expens1blei
cleaner of the rotary type which will pass freely
through the restrlcted throet or neck portion of

a8 condenser tube protector end whmh will there-~

after expend 1nto 1nt1mete conteot with the wall
of the. tube in order to remove forelgn Inetter
therefrom |

A further obJect of thls mventlon is to pro-
vide an 1mproved cleener of the type generally
shown in my prior Petent No 2,313,049 of Meloh
9, 1943 |

Wlth these end other obrects in view, es well
as other edventeges thet may be incident. to the
use of the 1mprovements the invention conszsts-

m the parts end comblnetwns thereof hereln—-'

...........

.....

a,rrangement wlthout depertmg from the nature
and scopre of the mvent.ron as defined in the -
pended clelms

In order to meke the mventlon more clee,rly
understood there ere shown in the eccompenmnﬂ

' drawing, means for carrying the invention into

| practlcel use W1thout_ hnntmg the 1mprorements

_in théir useful application to the particular con-

45

devices scratch and otherwise’ 1nJure the 1nter10r',,'

surfaces of the tubes by demeglng the thin ad=

herent protective égating and renderrng the tubes
subject to accelerated corrosion, p1tt1ng end early”
service failure. -

The rubber plug cleanmg method mentloned
above has been found setrsfactory for removmg
slime from condenser tube surfaoes under cer-

structlons Whlch for the purpose of exple,netlon "
have been made the’ subject of illustration. |
In the eccoznpanymg d‘rewrngs
Figl' 1 is a partly sectional plaf view of the

cleener of ‘this 1nventlon

Fig. 2'is' a- sectlon V1eW showmg the hose EX
pended under centrlfugel force -
Flg 3 is" a partly” seot1one1 view, s1mller to
F1g 1. * |
Fig. 4'is" & partly sectlone-l'- view of ) Inod-lﬁ_ed

58" form of hose.
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Fig. 5 is a section on line §—5 of Fig. 4.

Fig. 6 is @ modified form of hose with diagonal
slits.

Fig. 7 is a view on line 7—1T of Fig. 6.

Fig. 8 is a plan view of a hose, with but two
slits.

Fig. 9 is a section on line 8—9 of Fig. 8.

Fig. 10 shows a modification with a spline-key
added, applicable to any of the foregoing forms.

Fig. 11 is a plan view partly in section of &
modified form of the device of Fig. 10.

Fig. 12 is a sectional view taken on the line
i12—I12 of Fig. 11. | -

Fig. 13 is a plan view partly in section of an-
other modified form of the device of Fig. 10.

Fig. 14 is a sectional view taken on. the line
4—14 of Fig. 13. | |

Referring now to the drawings in which like
numerals designate like parts throughout the
various figures, there is shown at {8 the complete
cleaner head of this invention. This cleaner head
{6 includes a spindle {1 shaped as shown, includ-
ing an internally threaded ana externally nex-
agonal end {2 connected by a shoulder is 10 a re-
duced threaded portion {4. This in turn is con-
nected by a reduced spindle body {8 to a further
reduced cylindrical neck {8 having a threaded
end 17, the threaded end {7 having the same di-
ameter and thread as the internal thread on the
other end {2, whereby two or more spindies [}
may be connected in tandem, if desired. A
rnurled nut 8 is threaded to fit on the threaded
end 17.

The cleaning element 28 consists of a piece of

three or more ply fabricated or molded rubber

hose or tubing 21, which may be molded about
the reinforcing spring metal cage 26 which I8
desiened to add strength, stifiness and rigidity

to the hose or tubing. This tubing 2§ is provided

with a plurality of parallel slits 22 stoppiag Shory
of its ends. As shown, the slits €2 are also par-
alle] to the longitudinal axis of the hose 21, but
may extend spirally instead, either clockwise, &s
shown at 23, Fig. 6, or counterclockwise. o

A hushing 25, with a thread similar to that at .

18 on the spindle, fits slidably over the cylindrical
neck 15. In addition, the bushing 25 may nave
one or more longitudinal splineways 24 t0 co-

operate with a spline-key 27 removably secured.
in a2 longitudinal groove 28 extending along the ;

reduced neck 15 and threaded end {%, the spline-
key being held in position by the nut i8, all as
shown in Fig. 10. The use of this remiovable
spline-key 27 permits the nose or tube 2f to be
readily replaced, yet holds it against twisung
while being rotated at high speed during une
cleaning operation. | |
To assemble the cleaner head {8, the bushing
25 is threaded into one end of the hose or tubing
2{. and the hose or tubing 21 is then PASSEd OVer

the spindle body 15 and has its other end thread-.
ed over the threaded portion {4 until it abuts

the shoulder at the end. The knurled nut i8
is threaded over the threaded end 7. Should
two or more cleaner heads be used in tandem,
+he threaded end {7 of one is threaded into the
internally threaded hexagonal end {2 of the
second spindle i{, and the nut 18 is placed on
the threaded end {7 of the final spindie.

~ 1n operation, the cleaner head {5 is connected
to a flexible power shaft, similar 1o that shown

Gt

10

|
]

4

~at high speed. Centrifugal force causes the slit-

ted center portion of the hose or tubing 21 to
move outwardly, the bushing 25 moving on the
neck {8 toward the shoulder to permit such ac-
tion. The edges of the slitted portions act as
squeegee scrapers or wipers to clean the insides
of the tubes or pipes of slime, which has collect-
ed therein. When removing the cleaner head
from the tube being cleaned, the knurled nut
serves to prevent the cleaner tubing or hose 2i
from being broken by undue elongation and
stralin. |

- As shown in my prior patent referred to here-
inabove, it is often desirable to pass fiushing
water through the tube cleaner and in such
event, it is particulariy desirable to prevent twist-
ing of the hose or tube 2{ during the cleaning

operation as such twisting tends to close the
glits in the hose thereby not only preventing the

aforementioned sgueegee action produced as the
edges of the slits pass over the insides ol the con-
denser tubes but also preventing the fiow of flush-
ing water from the slits. The arrangement of
Fig. 10 will prevent such twisting of the hose

which result may also be accomplished by the

means illustrated in the modifications shown in

~ Pigs. 11, 12, 13 and 14.
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in the aforementioned Patent 92,313,042, by

threading the end 12 of the spindie f1 to the
end of the shaft. After the cleaner head has bheen
inserted into the tube to be cleaned, it is rotated

75

Referring now to the structure of Figs. 11 and
12, there is disclosed a condenser tube cleaner
provided with a spindle {1 having a lengitudinal

bore 31 therein and intersecting apertures 32 1o

nermit the passage of flushing fluid therethrough

uring the cleaning operation. In order to pre-
vent closure of the slits in the hose or tube 21
carried by the spindle {{ caused by twisting of
the hose in use, the spindle §{ is provided with
o, reduced cylindrical neck {6 proviced withh &
hexagonal or other non-circular section 33 whicha
is arranged to cooperate with a close-fitting hex-
agonal or other non-circular bore 35 in the busn-
ing 25 when the bushing is caused to slide on
the neck {8 under the action of centrifugal force.

. The interengagement of section 32 with bore 3§

prevents rotation of the bushing 2§ with respect
to the spindle {{ without in any way interiering
with the rotation of bushing 25 when it is ini-
tially assembled in the hose or tube 2{ by screw-
ing therein. . The operation of this modification
ig similar to that hereinbefore described in con-
nection with the previous figurss. |

Tigs, 13 and 14 iliustrate an arrangement simi-
lar to that of Figs. 11 and 12, the diiterence
residing in the provision of an entirely distincs
arrangement for preventing twisting of tne nose.
or tube 21. This is accomplished by providing
the reduced neck 18 of the spindle {{ with g longi-
tudival siot 41 and providing the bushing 29 with
a series of radial apertures €2 any one of which
may be rotated into alignment with the slob & i
whan the bushing 25 is assembled in the hose or
tube %1. After assembiy of thess clements is
completed, a headed pin or cotier £3 is imseried
in the aligned aperiture 42 and slot &i, the pin
or cotter being then bent, as shown, to retain it
in position. It is obvious that the pin or cotter
43 will nrevent rotation of the bushing 25 witn
respect to the spindle {{ while permitting slid-
able movement of the bushing on the neck i
as the pin 43 siides freely in the siot &f. |

It will be understood that, as previously stated,
the above desceripticn and accompanying drawing
cormaprehend only the general and preferred em-
bodiment of the invention and that various
changes, in construction, proportion and ar-
rangement of the parts may be made within the
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scope of the appended claims without sacrificing
any of the advantages of the invention.

The invention described herein may be manu-
factured and used by or for the Government of
the United States of America for governmental
- purposes without the payment of any royalties
thereon or therefor.

What I claim is:

1. A tube cleaner comprising a spindle ar-
ranged to be rotated at high speed, a2 removable
and repiaceable hose of yieldable material fixedly
secured at one end about the spindle, and means
rotatavle with said spindle, for slidably mount-
ing and securing the other end of said hose fo
sald spindle, said hose having a plurality of lon-
gitudinal slits extending radially therethrough
intermediate its ends whereby the edges of said
slits provide squeegee action under centrifugal
force when the tube cleaner is rotated.

2. The tube cleaner of claim 1 having a hose

of flexible and elastic material.
3. A tube cleaner comprising a4 spmdle ay-

ranged to be rotated at high speed, a removable
and replaceable hose of yieldable material fixed-
ly secured at one end about said spindle, means
for slidably mounting and securing the other end
of said hose to said spindle, said means including
a bushing secured within such other end of said
hose, a reduced neck on said spindle, said bushing
being slidably movable on said reduced neck, a
nut threadedly secured on said reduced neck lim-
iting the outward movement of said bushing,
and spline key means engaging mating slots on
said reduced neck and said bushing thereby pre-
venting rotation of said bushing with respect
to said spindle, said hose having a plurality of
lIongitudinal slits extending radially therethrough
intermediate its ends whereby the edges of the
slits provide squeegee action under centrifugal
force when the tube cleaner is rotated.

4. A tube cleaner comprising a spindle ar-
ranged to be rotated at high speed, a removable
and replaceable hose of yieldable material and
provided with longitudinal slits intermediate its
ends fixedly secured at one end about said spin-
dle, means for slidably mounting and securing the
other end of said hose to said spindle, said means
including a bushing inserted within such other
end of said hose, a reduced heck on said spindle,

said bushing being slidably movable on said re- :

duced neck, a nut threadedly secured on said
reduced neck limiting the outward movement of
said bushing, and a spline-kKey held in a longi-
tudinal groove in said neck by said nut and co-
operating with a longitudinal groove in said
bushing to prevent rotation of said bushing and
hose relative to said spindle.

5. A tube cleaner comprising a spindle ar-
ranged to be rotated at high speed, a removable
and replaceable hose of yieldable material fixed-
ly secured at one end about said spindle, a
plurality of longitudinal slits exfending radially
through and intermediate the ends of said hose,
means for slidably mounting and securing the
other end of said hose to said spindle, said means
including a bushing inserted within such other
end of said hose, a reduced neck on said spindle
provided with a non-circular portion, said bush-
ing being slidably movable on said neck and hav-

ing a non-circular opening therein cooperating

with the non-circular portion of the neck there-
by to prevent rotation of said bushmg and hose

relative to said spindle.
6. A tube cleaner comprising a spindle ar-
ranged to be rotated at high speed, a removable

6

and replaceable hose of yieldable. material fixedly
secured at one end about said spindle, a plu-

- rality of longitudinal slits extending radially
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through and intermediate the ends of said hose,
means for slidably mounting angd securing the
other end of said hose to said spindle, said means
includinzg a bushing inserted within such other
end of said hose, a reduced neck on said spindle
provided with a longitudinal slot therein, an
aperture in said bushing substantially coincident
with said slot, and a pin passing through said
aperture and said slot when said bushing is
mounted on said reduced neck whereby the bush-
ing is permitted to slide upon said neck but is
prevented from rotating thereon.

7. A tube cleaner comprising a spindle ar-
ranged to be rotated at high speed, a removable
and replaceable hose of yieldable material fix-
edly secured gt one end ahout said spindle, means
for slidably mounting and securing the other
end of said hose to said spindle, said means in-
cluding & bushing inserted within such other end
of said hose, a reduced neck on said spindle, said
bushing being slidably movable on said reduced
neck, and a threaded nut secured on said re-
duced neck limiting the outward movement of
said bushing, said hose being provided with a
plurality of longitudinal slits extending radially
therechrough intermediate its ends, the edges of
said slits providing squeegee action under cen-
trifugal force when the tube cleaner is rotated.

8. A tube cleaner comprising a spindle ar-

ranged to be rotated at high speed, a removable

and replaceable hose of vieldable material fixedly
secured at one end about said spindle, means for
slidably mounting and securing the other end
of sald hose to said spindle, said means including
a bushing inserted within sueh other end of said
hose, a reduced neck on said spindle, said bushing
being slidably movable on said reduced neck, a
nut threadedly secured on said reduced neck
limiting the outward movement of said bushing,
and a spline-key held in a- longitudinal groove
in said neck by said nut and cooperating with a
longitudinal groove in said bushing to prevent
rotafion of said bushing and hose relative to said
spindle, said hose having g plurality of longi-
tudinal slits extending radially therethrough in-
termediate its ends whereby the edges of said
slits provide squeegee action under centrifugal
force when the tube cleaner is rotated, said hose
being of flexible material.

THOMAS J. BAY.
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