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5Claims? 

The inVention relates to a tube cleaner de 
Signed for removingencrustationsfrom the in 
terior of the tubeS of boilerS,Stilis Orthe like? 
One object of the inVention is to provide a 

tube cleaner Which Shallbe more eficieht than 5 
the metal cutters nOWin USe?Another object of 
the inVention is to proVide 8brasive Sticks Of a 
Character readily to Cut the enCrustation in a 
Still tube but having little efect on the metal 
Of the tube? 
to provide anabrasive Stick of Such Structureand 
Shape that it is highly eficient for the remoyal 
of encrustationson a metaltube but winot de? 
Stroy the tube?Another Object of the inVention 
ist0 provide 8 complete toolfor the remoyal of 15 
CarbOn depoSitSin a Still tube? 
An0ther 0bject of the inVention is t0 pr0Vide 

an eficient and practical method for cleaning 
out the enCrustationsin steeltubesand the like? 
Another object of the invention is to provide a 20 
practical mounting for Stitube cleaners of an 
abrasive nature?Another object of the inven 
tion isto provide a more durable cleaning tool 
for remOVing the encrustation in still tubes and 
the like? 
proVide a,tube cleaningtool Which Will Cut aWay 
enCrustations at a fasterrate than tools hereto? 
fore in use,thus reducing the length of Shut 
downs of gasoine refineries?Other objects Wilk 
be in part obvious orin part pointed out here-30 
inafter? 
The invention accordingly consists in the fe8 

tures of Construction,Combinations of elementS, 
arrangements of partS,and in the SeVeral StepS 
·and relation and Order of each Of Said StepS to 35 
One or more of the otherS thereof,al as Will be” 
iustratively described herein,and the scope of 
the application of Which will be indicated in the 
folioWing ClaimS? 
Intheaccompanyingdrawingiustratingone 40 

of many poSSible embodiments of the mechani? 
cal features of this invention, 
Figure1 isan end view of astilltubecleaning? 

tooi ccnStructed in 8ccordance With the inven? 
tion; - · 

Figure2isan axialSectional Viewtaken along 
the line 2?20f Figure 1? · 

Figure 3is an axial Sectional View On a Some? 
what reduced SCale of the still tube cleaning 
tool,taken along the line 3?3 of Figure 1,the 50 
plane of the Section being 90°angulariy remoVed 
from the plane of the Section of Figure 2; 
Figure 4 is 8 tranSVerSe Sectional VieW,taken 

on the line 4?4 of Figure 3; · 

Another object Of the inVentionis 10 

Another object of the invention isto25 

(C??51?184.l) 
3 and4 of the Stilltube cleaning tool mounted 
On the end of anair motorinsertedin atube to 
be cleaned? - 
Asconducive to a clearerunderstanding of the 

preSentinVention,itis noted thatin the opera 
tion Of Stillsfor Cracking petroleUmand forfraC? 
tionating the higher hydrocarbons,the stee1 
tubes become encrusted With a carbonaceous de 
?osit Which is often Very hard?Such encrusta 
tion not only decreases the capacity of the tube 
butalso materialy decreasesits thermoconduc 
tivity and,therefore,it has been customary to 
clean out theencrustationfrom thesetubes,For 
this purposethere have been providedair motorS 
mounted on the ends of heavy hoses and driv 
ingdiversforms ofsteel cutters,The air motor 
andtheCutterSW0Uld beintroducedint0the tube 
to be cleaned and pushed through it by pushing 
the hose?With the USe of Such tools VarioUS 
dificulties have been enCountered,eSpecially the 
injury of the still tube by the Steel CutterS,eS 
pecialywhentheoperatorleft the cuttersinac 
tionin one particularplace,FurthermOre,it haS 
been found necessary frequently t0 reneW Or 
Sharpen the Steel CutterS? - * 
Referringnowto thedrawingand first to Fig?“ 

ure5,astil1tube to be cleaned of encrustation 
isindicatedat 0,the encrustation of hard Car 
bon or similar material being indicated at 11? 
The tool of my invention may be mounted on , 
theendofasuitableairturbine 12 whichisen ergizedbycompressedair paSSingthrougharub? 
ber hose 43 which is also used as a handle to? 
push thetubeas above Set forth?Such airtur? 
bines12mountedontheend of hoSes 3arenow 
readiyavaiable and willnot,therefore,be par? 
ticularly described,and any other prime 0r SeC 
ondarymovermaybe providedwithinthe Scope 
of the present invention?Such air turbinesare 
capable of revolving a cleaningt00lat Speeds of 
the 0rder of1000t03500 R?P?M? - 
Stil1referringto Figure 5,at the end of the 

turbine oppositethe hose 13isthe driven Spinde 
14,This,asis customary,is drilled and tapped 

5and fitted to a threaded clevis Stud 15Which is 
connected to another threaded clevis stud 6 
by means of a link 1T,these three parts Con? 
stituting a universaljoint? - 
Referringnowto Figures 2,3and5,Iprovidea 

nut20 havingathreaded bore2f of small diam? 
eter anda threaded bore 22 of larger diameter? 
The threaded cleVis stud 16?ts in the bore 21? 
Ifurther provide a headcomprisingmatingparts 
23 and 24 havingsemi-cylindrical threaded por? 

Figure5isa View on the Samescale as Figures 55tions25 and26 which together fit in the larger 



2 
threadedbore22 ofthenut20,The matingparts 
23 and 24 are removably held together by three 
pins2T fittinginto appropriate holes28asshown? 
Whenthenut20isscrewedontothepairofsemi 
cylindrica1portions25and26,the mating.parts 
23and24are1ockedtogetherandformarigid 
head for the mounting of the abrasive sticks 
to be.deScribed? 
AS Shown in Figures l and 2,the head 24is 

a cylinder with a portion thereof cut out by 
paralel chord planes,thus leaving projecting 
ends 30 and 31 Which together form a,fork,I 
proVide 8 pair of parallel holes32and33in the 
projectingends30and31,the hole32inthe end 
30 being oppositethe hole32intheend31,and 
the hole33in theend30 being oppositethe hole 
33 in the end 31?These holes or bores32 and 

k 

33 Constitutejournals forthereception of trun-” 
nion pins35,See eSpecialy Figure4?Thetrun? 
nion pinS35are insertedinto the holes32 and 
33 asthe matingparts23and24areassembled, 
The trunnion pins 35 may be made of.steel,as 
preferaby is the head23,24andthenut20, 
and the trunnion pins35are embeddedin and 
project from a pair of abrasivesticks40,One 
end ofeach abrasivestick40is preferablyround 
ed Over as Shown at38and ashapedrubberin 
Sert 39 is provided which hastheefectof cush 
iOningVibrations? - 

Forthe manufacture of the sticks 40,Imay 
proceedas folows:Taking a quantity ofsicon 
Carbideabrasive in coarsegritsize,forexample 
10t016meshgrit size,and placingitinamix 
iqgPan,Iaddfurfuralandmixuntileachgran 
uleis.coated.withfurfural?T mixtogethera quantity of“A”Stage phenolformaldehyde,ab 
rasivefines8nd quicklime?Taddthismixture 
tothe mixing pan while continuingthe mixing? 

20 

25 

30 

2.283521? 
foundthatof the commonabrasivesnowknown, 
only silicon carbide is Satisfactory and?,8lso 
fnd that the abrasive structure should be hard 
and denSe? 

I provide Suitable moldingequipment to form 
sticks of the generalshape shown in Figures 1 
t05inclusive Which may beingeneral deSCribed 
as rectangular paralleopipeds?Preferably the 
outer or cutting side of the sticks is formed to 
provideinitialyaraised portion 41joined totWo 
beveled portions42,givingto each stickapair 
of Cutting edges 43 and 8,pair of Cuttingedges 
44,But other Shapes may be adopted,I mold 
thetrunnion pins35intothesticks40atoneend 
thereof,as shown,preferably providing metal, 
WasherS 45 t0 locate the trunnions 35 and t0 
transfer the thrust to a wide area of contact? 
Into the sticks 40 I mold steel wires 46 Which 
may be located asshown?I have found thata 
pair of hairpin shapedwires46foreach stickis 
Satisfactory. Preferably these pass,8round the 
trunnions35 and at least oneend of each wire 
extends cloSe to the outer SUrface of the stick 
40 whichisadjacent thetube 10whenthestick 
iS beinguSed, · 
Considering now the operation of the device, 

the air turbine 12isintroducedinto the tube 10 
by means of the hose 13in the usual way and 
the airisturnedon,Sticks40cuttheencrusta 
tion 11 and as the stickswear awaytheymove 
apart Under the infuence of centrifugal force, 
The sticks 40 are aiways pressing against the 
encrustations byreason ofthe centrifugalforce, 
thus providing a Satisfactory abrading pressure 
and at the Same time causing the encrustation 

?1f to beevenlyremoved?Thatistosay,byrea 

Ithenadd8 quantity of neutralcresote oi1and 
Continue the mixing untithe creosote oi1 has 
beenthoroughly distributedthroughoutthemass 
of ingredients in the pan? - 
The“A”Stage phenolformaldehyde is pref? 

eraby permanenty fusible sold phenolform 
aldehyderesin with suficient hexamethylenetet? 
ramineto hardenit?Theabrasive finesmay be 
Very fine particles of any suitable abrasive,for 
examplesilicon carbideoraluminum oxideingrit 
Sizes of the order of400to 600meshgritsizes? 
AS a Specific example of proportionsfor a,suit 
able Stick,Imay make upanabrasive structure 
asfollows: 

PerCent 
- - byVolume 

A°-------------------------------? 58 
°------------------------------------ 34 
P°?????????????????????? 8 
In the foregoing the“bond”comprises“A” 

stage.solid resn50% byweight,aluminafnes 
40% by weight and quicklime,CaO,10% by 
Weight,I may use 65 cubic centimetersoffur 
furaland25Cubic centimetersof creosoteoi1per 
pound oftheaboye“bond?” - 

The foregoingis given as an ilustrative ex 
ample Only butitis noted that thereisthereby 
formed a hard abrasive structure ofslight po 
rosity,By reason of the incorporation of the 
abrasive fines in the bond,the bond itself is 
QuitetOugh, - - 

Sofar as the particular bondingingredients 
are ConCerned 8nd the proportions thereof,T 
may Varythe foregoingwidelyand,in fact,other 
bondsbesidesphenolformaldehydemaybe used, 
Such aS rubber?SheilaCand the like? 
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Son ofthefact thatthestickstendtoswingapart 
On their trunnion pins 35,they press against 
the enCrustation 11,at all angular positionsir 
reSpective of Whether the toolisin exact 
alignment with the tube 10 ornot. 
Whereasit maytake from fifteen minutesto 

four hours to Cut Out hard encrustations with 
the metal Cutters,abrasive sticks according to 
ny invention rarely require more than fifteen 
minutesto dothejob,andsometimeswi1 clean 
atubein three or four minutes,In this par 
ticular work time is of greatimportancesince 
the entire unitis shut down while thetubesare 
being cleaned? - 

I have found that the combination of theuse 
of Sicon carbide and the embedded wires 46 
gives an abrasive which wil cut the encrusta 
tion ff without detrimentaly cuttingthe tube 
10,The exactreason forthis I donot know, 
eSpecialy Since theoreticallythe wires 46should 
wear away faster thanthe abrasive and also 
Silicon Carbide should abrade the steel of the 
tube?Nevertheless the results have been ob 
SerVed in actual practice and confirmed by re? 
peated tests? .… 
OtherShapes of abrasive may be used 

the broad features of this invention which in? 
Volve the use of silicon carbide abrasive bonded 
With Suitable bond having wires or the 1ike 
embedded therein to form metalislands on the 
8brasive Surface during the life of the tool?? 

It will thus be seen that there has been pro 
Vided bythisinvention an article anda method 
in which the various objects hereinabove set 
forth together with many thoroughly practical 
advantages are Successfully achieved?As Var? 
iouspossible embodiments might be made of the 
Imechanical features of the above invention and 

But I haVe75 aS the art herein described might be Variedin 

8xial 

wihn - 




