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UNITED STATES PATENT OFFICE. 
WLAE, S. Elio TE, OF PITTSBURGH, PENINSYLVANIA. 

TUBE-CLEANER. 

2,036,982. spécification of Letters Patent. Patented Aug. 23, 1982. Application illed February 16, 1910. Serial No. 544,165. 
To all whom it may concern: 

ise it known that . Wri LIAM. S. ELLIOTT, gf Pittsburgh, Allegheny county, State of 
Pennsylvania, have invented a new and use 
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ful Improvementin Tube-Cleaners, of which 
the following is a full, clear, and exact de 
scription, reference being had to the accom panying drawings, forming part of this 
specification, in which 

Figures 1 and 2 are plan views of one 8. p 
form of tube cleaner embodying my inven 
tion and looking at the cleaner in different 
positions; Figs. 3 and 4 are, respectively, 
sections on the lines II-III and TV-IV 
of Figs. 1 and 2; Fi 
plan and partly in section of the body por 
tion of the cleaner with the freely swinging 
arms removed, but showing two of the arm 
pivots in position; Fig. 6 is a detail view of 
one of the arms removed and partly broken 
away to show the manner of journaling the 
cutter wheel; Fig. is a plan view showing 
a modification; Fig. 8 is a detail plan view 
of one of the freely swinging arms of Fig. 7 
removed; Fig. 9 is an end view of Fig.8; 
and Fig. 10 is an end view of Fig. 7. 
My invention has relation to tube cleaners, 

and more especially to that class of tube 
cleaners in which the tools or cutters are 
carried by swinging arms, which, under the 
centrifugal action of rotation of the cleaner 
within the tubes to be cieaned, exert a rapid 
successian of hamme:-ike blows upon the 
Scale or other deposit to be removed. 

ity invention provides a cleaner of this 
type, in which the freely swinging arms 
instead of being arranged to swing in planes 
which are either transverse to the axis of the 
tube being cleaned or are longitudinal with 
respect to such axis, as heretofore, are ar 
ranged to vibrate in planes, which are 
oblique with respect to the axis of the 
cleaner and tube. By reason of this oblique 
arrangement of the freely swinging arms, 
the cutting tools carried thereby are caused 
to exert a combined hammer biow, cutting 
action and scraping action upon the scale 
to be removed, which is peculiarly effective. 
Furthermore, the cutting tools usually em 
ployed for this purpose consist of wheels or 
rollers having longitudinally extending cut 
ting teeth, and these teeth by the oblique 
arrangement of the arms above specified, in 
stead of being presented to the scale in lines 
parallel to the axis of the tube, are caused 

g. 5 is a view partly in 

to attack the scale at an angle, thereby pre 
venting any tendency of the cutters to track 
and making their action much more effec tive. 
A further object of my invention is to 

provide means of simple and convenient 
character for retaining in place the pivots 
for the freely swinging arms, and also the 
pins or shafts upon which the cutters are 
mounted, whereby the parts may be quickly 
assembled and taken apart, and which obvi. 
ates the use of rivets or other fastenings of 
a kind likely to work out of place in use. 

Referring first to that form of my inven 
tion which is shown in Figs. 1 to 6, inclu 
sive, the numeral 2 designates the body por 
tion of a cleaner head, which has at its rear 
end a threaded projecting stud 3, for the 
attachment of the head to an actuating 
motor or other driving means. The head 
is provided with a plurality of obliquely 
extending arms or projections 4, 5 and 6, 
which are provided with bearings for the 
pins 7 and 8, upon which the freely swing 
ing arms 9 vibrate. In the drawings, I 
have shown four of these freely swinging 
arms, two being mounted at each side of the 
longitudinal axis of the head. The pin , 
upon which the two rear arms are motinted, 
are inserted through openings in the rear. 
arms or projections 4, and through the 
freely swinging arms into their bearings in 
the intermediate arms or projections 5, 
which bearings extend only partially 
through said arms. These pins are retained 
in place by means of the keeper 10, which is 
stipped over the threaded stud 3, and is 
secured against displacement by a natt, 11, or 
other suitable means. The pins 8, upon 
which the two front swinging arms are 
mounted are inserted in a similar manner 
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through openings in the front arms or pro 
jections 6, and are retained in place by . 
means of a keeper, 12. This keeper is 
mounted to slide on the projecting stud13, and is normally held against the front face 
of the arms 6 by means of a spring 14, seated 
on said stud, between the keeper and the 
collar 15. The inner faces of the keepers 10 
and 12 are provided with recesses or bear 
ings 16. to receive the pointed end portions 
16 of the pins. By slacking the nut 11, the 
keeper 10 may be readily moved back and 
turned partly around, to permit either pin 
to be removed. The pins 8 can be removed 110 
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in a similar maaner by pressing the keeper 
12 forwardly against the tension of the 
spring i4, and turning it partly around. In 
this manner any one of the arms can be 

5, readily removed and replaced when neces 
s&ry. C. 
The inner faces of the arms 4, 5 and 6, be 

fivee which the swinging arms are mounted, 
are oblique to the axis of the head, and the 

20 pins and 8 are iisq placed obliquely, so 
that the swinging arms will vibrate in planes 
which are, in general, transverse with re 
spect to the longitudinal axis of the head, 
but which are somewhat inclined with re 

25 spect to such axis, the outer ends of the 
aris ipei) slightly behind their forward 
ears. The inner faces of the rear projec 
tions 4 and 5 are also preferably inclined 
with respect to the planes of the upper and 

20 lowes' surfaces of the head, so that the two 
rear arms not only swing in the oblique 
ti'aasverse planes, above described, but are 
also sei, ii., inclined planes... it designates 
the cutter wheels, which are loosely jour 

25 nated on pins 18, seated in the forked outer 
end politions of the swinging arms. These 
gutter wheels are preferably provided with 
longiitidinally extending teeth, which, by 
reason of the oblique position of the arms, 

30-before described, are caused to attack the 
scale in a manner to exert a cross cutting 
action thereon, and thereby prevent track 
ing. The inclination of the two rear arms, 
above described, is such that when the arms 

35 are moved outwardly into working posi 
tion, the teeth of the cutters carried by the two rear arms are substantially parallel 
throughout their length with the inner star 
face the tube. . The cutters of the two 

40, f i arms, however, which are not in 

preferably at an angle to the inner surface 
of the tube, so as to give a tapered cut. 
iai is to saw. the forward ends of the teeth 

st 3 will first gradually attack the scale, and as 
the tool advances, the teeth act to gradually 
incre: the depth of cut and the rear cut ter's following with their teeth substantially 
equally distant from the interior wall of 

56 the tribe. will effectively remove portions. 
of tie scale left by the forward cutters and 
will leave the tube with a clean interior sus. 
face. . 

In order to prevent displacement of the 
55, pins 18, upon which the rotary cutters are 

in ounted, and to enable any one of these pins 
to be quickly removed to permit a new cut 
ter wheel to be inserted, I employ the keep 
ers 19, which fit against the ends of the 

€6 arms and Swing with the arms, each keeper 
being provided with a recess or bearing 20, 
in its inner face, which engages the head 
21 of the pin .8. When any one of the arms 
is removed, its keeper comes with it, and 

65 the pin 18 can then be readily withdrawn to 

clined ir; this manner, present their teeth 

9 and 10, have illustrated a tube C 

32 

allow a cutter wheel to be removed and re 
placed. - 

in the modification shown in Figs. , 8, 
earner 

which, instead of having two sets of freely 
swinging arms arranged one in front of the 
other, is provided with a single set of three 
arms 22, each of which carries two cuttei' 
wheels 23 and 24. These arms swing on the 
pins or pivots 24", which are seated in the 
arms or projections 25 and 26 of the head 
and are retained in place by a keeper 27, 

3 

which is similar to the keeper 12, before 
described. The two cutter wheels of each 
an are mounted on a single iotai'ilai shaft 
28, the rear cutters 23 turning sy 
away portions 29 of the arms, 
forward cutters 24 are overhung 

while the 
sy aheans 

of the extensions 22 of the arms. The pins. 
or shafts 28 are retained against displace. 
ment by means of the keepers 30, each of 
which is provided with a slot 31, which en 
gages a recess 32, in the rear end of the pin 
or shaft. In the construction show in these 
figures, the for yard cutter wheels are of 
cylinder form, so that they will have a 
gradually increasing cut in the inantler be 
fore described. The rear cutter wheels 23, 
however, are of cone form, so thai, wher. 
the arms are in working positions, the edges 
of the cutting teeth will be substantially 
equidistant from the inner waii of the tube, 
this tapering of the eitter wheel serving the 
same purpose as the incination of the rear. 

n irst described. In fact, arins in the f 
in the formi 
ploying this fe 

f en descritie?, inste 
inclina 

tion of the aria: ay itse tapered or cone 
cutters on the rins of simila; charac 

- 7 Figs. i.e. to those sho and 8. In 
teither of the fol'ins shown, straight of ta 
pered cutters may be employed, as may be 
desired, depending upon the angle of the 
arms. Each of the criter wheels is prefer 
ably of sich a length that a line drawn oil 
the circuinference of the wheel parallel to 
the longitudinal axis of the head will inter 
sect the edges of at least two adjacent cut 
ting teeth. This gives the wheels 3 cross 
cutting action which greatly, increases the 
effectiveness oil the action. . . . 

instead of employing elonated cylinder 
cutters may use a plurality of relatively 
thin cutting disks or wheels, arranged side 
by side, and capable of either joint or sepa 
rate rotation. 

it will also be obvious that the keepers 
for retaining the pivots for the freely 

3. 
his cari 
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Swinging arms and the shafts or pins for 
the cutter wheels may be of various forms, the object being to provide keeper means 
which will effectively prevent displacement 
of these pins and pivots, and which can be 
readily moved to permit of their removal 
when necessary. 
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Swinging Aria pivoted at its inier end 

4: 

St. 

s: their pivotal axes extending is the same 

of the head bit, inciined thereto, and 328ter 
3. 

The rapid vibratory movement of the 
arty: insis, high speed of rotation vyitis 
tie fibe to he cierie?, Combied y 
{ijiq-e are:ngement of the arras, nakes the . action pect:3irily effective in thoroughly 
clearing this iiieriors of it bes. 

n t 
s: 

S.C. 
5. ...' 

.. tly fi: 

broader i;). 
yhick, the freely swinging a rasara arranged 
in oblique longitutiitial pianes in the raine: 
slipwi and described in my capending ap 

''': V. 55 

gigane (::)isaptistag a head, a 
{{ed at its irie: six cr 

: 2,32d exteriding catward 
vii; is givotal axis 

to as 
head hat it - 

: clifier wiree: four 
a portio (i the airia, 

- g its axis Substantially 
ai'aiied to the axis af the airin and also is av 

ing longitudinally extending cutting teeth; 
substantially as described. 

2. A tribe cielner comprising a : 

tion to said head and extending outwa 
theasiro, said aris, it wing its pivotal : 
exteading in the same general direct 
the ingiitiina axis if the lead hig 
clined to said 3.xis, and 2. e; wheel jour. 
naied to the oppósite end portion of the air, 
said cui?ier having its axis substantially 
paraiei a tie axis of the argin ancis. 
ing joi ~ extending 

Oii. s. ; its citig & 
3 - i. . 3. . equidistant it.'(ghout :ength 

froin the longitudinal 3xis of fire head; sub 
stantially as desertied. 

i. - or. . . R. : cleane' co prising a fead, a 
y of swirging arms pivated at their 

inner end portions to the head aid extead 
idly thereirom, said 3rins having 

pi: 
ing outs 
general direction as the iongitudira axis 
wheels ie: rnaied ig said 3.2 as 353 having 

ding in the directio: 
of the waais, said cuttei's bei 
in frozat, and is, tha feeth. 
wheels of the iroxnt set being 
the axis of it at their for". 

teeth extendi of the axes 
i, 2 

of it.8 head 
{kazi at their real es: 
the it is . catters of the Yea: S:t, 

iani, icon 3:lid 8xis i 
gth, Sukosts ially as desc: 
4. ii. 3. tube cie3.ne: , ; i.e., QR 

for said artin cois 

3. 

iig a freely swinging arm, a cutter wheel 
journaled to said ariri, a pin on which the 
wheel is mounted, and a keeper engaging 
one end of said pin, said keeper being 
inou inted to Swing with said arm and piy 
oted to swing about the pivotal axis of the 
Rita; substantially as described. 

5. A tube cleaner, coin prising a head hay 
ing projecting portions, a critter-carrying 
tra pivoted to said projections, the pivot 
jor said airn censisting of an endwise re. 
taivable pii ha sing a cissed seat, in one of 
said projections aid extending through the 
(the irojection, and a keeper member ar 
risinged to prevent. eid wise oftward move 
Sent of the piza and capable of a combined 
Qatward and angaial movement to free the 
ria, substantially as escribed. 

3. A. Étie cle: c{3}}}rising a head hav. 
€cting 20stions, ... giger-arrying 

givoted to said projections, the pivot 
'...ws di arm consisting of an endvise re 
inovable pin having a losed seat. in one of 

projections and extending through the 
other projection, and a keeper member ar 
ranged to prevent endvise ottward move 
are it of the pin aid capable of a combined 
Clitward and ainguiar movement to free the 
pin, together with means for no maily pre 
venting such movement of tie keeper mem 
her, substantially as described. 

7. A tube clearlier, comprising a head hav ing projecting portions, a cutter-carrying 
arm pivoted to said projections, the pivot 
for said arm consisting of an endwise re 
Inovable pii, having a closed seat in one of 
said projecticas aris: ding through the 

S 

oiler projection, and a keeper member ar 
ranged to prevent endwise outward move 
intent of the pin and capable of a com 
bined oftward ind angilar novement to 
free in a pin, the keeper member normally 
engaging the pix fg. prevent anguiar nove 
inent of said rael aber, substantially as de 
scribed. 

3. A tube cleaner, comprising a head hav ing projecting portions, a cutter-carrying 
a3a pivoted to said projections, the pivot 

sting of in endwise re 
movable pin having a ciosed seat in one of 
said projections arid extending through the 
ether projection, 3 keeper member arranged 
to prevent endwise outward movement of 
the pit; aid capaille of a combined outward 
and 2 agaiar movement to free the pin, the 
Ireeper member normatiy engaging the pin . 
to revent aiguia trovement of said mean 
bec, and spring fireans for normally pre 
venting city Brit aaveiae of said mem ber, Sibstantiality as described. 

!", a head or carrier 
garns provided with 

te: whee: mounted in 
a the catter is notat 

8 reely sy 
herein, it 
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2. 
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pin, Said keeper being mounted to swing 
with said arm, substantially as described. 

10. In a tube cleaner, a head or carrier having a freely swinging arm provided with 
a slot therein, a cutter wheel. mounted in 
aid slot, a pin on which the cuttei is mount-: 
ed, and a keeper engaging the end of said 
pin, said, keeper being mounted to swing 
with said arm, and consisting of a piece 
which is mounted on the arm pivot and is 
normally held against movement away from 
stantially as described. 11. A tube cleaner having a plurality of 
Swinging arms arranged to rotate in trans 
verse planes oblique to the longitudinal axis 
of the cleaner, and a plurality of toothed 
cutter's carried by each arm and arranged in 
sets, one set in front of another, the teeth 

1,036,982 

of the cutters of one set being at a different 20 . 
angle to the longitudinal axis of the head 
than the teeth of the cutters of another set, 
substantially as dra d. - - - 12. A tube cleaner Biprising a head, a 
swinging arm mounted thereon, a pivot for said arm seating in bearings in the head, and 
a keeper engaging one end of the pin, the 
head having an extension, and there being 
a spring seated on said extension and bear 
ing against the extension at one end, and 

the pin by engagement with the head, sub-against the keeper at its other end; substan 
tially as described. 
In testimony whereof, I have hereunto 

set my hand. 
WILLIAMS, ELLIOTT. 

Witnesses: . . . . 
GEO. B. BLEMING, 
GEO. H. PARMELEE. 

  


