£ s N R v NN N N, 0 N
bod | - | N\
- ? N\ / @ ®
s 1 AN\ o Q
i i LN Nt | o s B\
o r— | ﬂ. » | |
& Kz A NN N \ D _ dw
._ ™~ T T T I T T T 4 | | N | ﬂ : AP
s ORI, M SR P M M 2, . ~ _
P Q DI T T T L] 33 TR | . | Mnim
..m N OO T T T T T BENN _ | . |
PSRN SN IR EOV Sty S ~ . 2
@ T T LI I In BN n NP 1
et . ERGMSRIERSTY S R SRS M 27 . .
p | | T R R [N R W (R TR ] N / _
. ....., | .
— ¢ 7~ W
. N . | \ | _ - Z
: - A g K 1
- o . © _— ™ —~ 1
= w & = © | RO g
—da - == ) 3
-5 < 5 === _ S
-k a B - SRx .
W o 2 Z N . _ _ . _ Y B o :
y Wl o | . - | | | o | ._ | | | | 10 " . - —~ T f.m
I T S R Sy
| S .M: .. 4............._?. . , . | F . +-
: = e 4 N
. a ."“ £ 6 | | | |
N © & |
: .4 ._..".._,M._. :f__...# - - m i
- ...-1 A - ._...- a-=
Tk 10 i
< L _ v
) )
e 2 3F .
o = -
sz e
= |
~ %




.......

No. 635,064 | Patented Oct. 17, 18 |
WS ELLior. et Dot 17, 1899,
TUBE CLEANER,

* , (Application filed Sept. 23, 1893.‘}. - C e i
(No Model. | | | B T o
| ) | | | - - 2 Sheets—Sheet 2,

g '-9 /0 ] ]'{97

I
’ ”?EEEEﬂ
N $ .
// ..‘11_ ﬂ . 6 e Einininicla DB
0 Z| = <z Gl *
k| .
=Y .
ﬁ

=

AT O
u.L“’ ‘ g
-‘?

csmm&a

o’d
%&

mlmsp N H

Lrt . -l"'"
I
l."'
-
-

Yy 3

Ee— By

= H"m! .'/2 - ‘9/@5”" '
il 717

- >
| ITIIITT ,! ! g ; rfff,rffﬁ
& A NNANANZAD |
MEMRGNLEIZN
2 AR N
_ Cainhlulils -

i sy e W

?‘?7/////// // 2 W

/A

- lospaaf e b
NANGNZNANAN | /e
S
R 7 I R ol
Jagagg T |
o 6 oy L
L Fg
7
NG e
A
Z
PalZN
ACY
' l‘
HWeérnesses: - fnvenior

S WW%
R - %Jﬁﬂt:mowcaw,&gf

NORRIS PETERS C0O., PHOYOQ-LITHO., WASHINGTON, D. C.




L

NITED STAT

WILLIAM S. ELLIOTT,

OF PITTSBURG,

PENNSYLVANIA.

TUBE-CLEANER.

E‘:PECIFICATION fmmmg’ pard of Lietters Patem: No, 635,164, dated OCtt}ber 17, 1899

Application filed %eptember 23,1898, %em,l No, 691,728,

{(No model.)

0 all whom it may concern:
Be it known that I, WILLIAM S. ELLIOTT, a
citizen of the United States, residing at Pitts-

burg, in the county of Allegheny and State of

Pennsylvania, have invented or discovered a
new and useful Improvement in Tube-Clean-

- ers, of which the following is a full, ¢lear, and

1O

| lonmtudmal sectlonal view bhOWID‘T the cut-
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_emot desempuon reference bemn' had to the

accompanying drawings, fmmmﬂ' part of this
Speelﬁcatlon in Whl(;h--—-

Kigure 1 is a view in side elevatmn of my
1mp10ved scale-removing and polishing tool.
Fig. 2 is an end elevation, FFig. 31s a central

ters and their supporting-arms dlstended
Fig. 4 is an end elevation corresponding to
I‘lﬂ' 5. Fig.5 is a view similar to Fig. 3, but
showmw the heads provided with slots SO ar-

1anﬂad as to permit the groups of cutters to

assume a tapered form when in action. Fig.

618 & view in perspective of the heads so 0011-'
‘structed, the cutters and their supporting-.
pins being removed. TFig. 6* is a half-sec-

tional view illustr at1nwslanted arms. Hig, 7
1S a view similar to Tig.
cation of supplemental y advanee cutiers
formed infegral with the supporting - pin.
Kig. 8§ is an end view of Fig. 7. TFig.9 isa

eentlal longitudinal seetlonal view 111115131 af-

ing the advanc(, cuttersand showing the parts

Hig. 10 is an
Fig. 11 is a detall view

distended to working posmon
end view of Kig. 9.

- of one of the (,uttel snpportm pins having
- the forwardly-extended integral cutting por-

35

40

~ tuated motor or any other suitable driving

45

50

tion.

My invention relates to the class of devices
for removing scale from the inner shells of
boilers, more particularly from the interior of
the tubes of water-tube boilers, and for pol-
1shing the interior of such tubes

with a turbine wheel or other similar fluid-ac-

means, one of the objects in view being to re-
duce the obstructive area of the eleanmcr-toal
80 as to allow for free passage of the Water or
steam, with the cuttings, &e. dlSlOdD‘ed from
the tube by the tool.

A further obJeet of the invention is to pro-
vide a tool that is strong and simply con-
structed and capable of r eady adjustment au-

| tomabmally to the varying cond1t10ns of use.

1, showing the apph—,

It is de-
_Slo'ned to be used rotatively in combination

!

To this end the tool is composed of 01ppo-

sitely- dlsposed heads 2, rigidly joined by a

central stem 3 or its equnalent and provided

with a series of oppositely-located arms 4,

having pin-supporting slots 5. - Within t.hese
slots, whmh are of &ufﬁclent length to admit

of econsiderable radial travel, are mounted the

cutter-supporting pins 6, provided with means

tached, =0 as to permlt of free action of the

pins when in operation.

Mounted on the pins 6 between the arms 4,

rotation on the pins 6, while the pins may

“also rotate in their slotted bearings 111 CaASe
the cutters should bind.

The heads 2 are provided with ce nt.ral hubs

| through which passes the central stem 3, 0ne
of the hubs being extended somewhat and
formed into a thr eaded stem 11, by which the

tool is connected to the drwmﬁ'—motor either
rigidly or with a flexible eouphng, SO0 as to
permit of 1ts operation in curved tubes.

In the normal position of the cutters the
toothed wheels and their supporting-stems
oceupy a retracted position toward the inner
extremities of the slots, thus permitting the
tool to be easily inser ted in the tube. Upon
rotating the tool at high speed the cufters
will ﬂy outwardly by centllfuf“al force and
come into contact with the smle dislodging
it by a series of rapid strokes in succession,
the efficiency of the machine being pwpor-

tioned toits speed and the quality of the scale.

In Figs. 5 and 6 I have shown the armsand

slots of the rear head as slightly longer than

the forward head, whereby the rear end of
the cutter-pin may travel beyond the forward
end, thus permitting the tool to effect a ta-

pering coniform eut which 18 of advantage

in cases of very hard or thick scale.
For the purpose of more effectually remov-

ing very heavy accumulations of scale and of

clem ing the center of the tube so as to per-
mit the main cutters'to operate I have ex-

| tended the forward ends of the cutter-pins 6

55

6o

for preventing their displacement, as washers
7 and cotter-pins 8, somewhat loosely at-

'65 |
~with intervening washers 9, are the toothed
cutters 10, so arranged as to insure their free

70
75
8o
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beyond the forward arms and formed them °
into inwardly-tapering cutter-heads 11’, hav-
ing teeth 12 on their inclined outward faces.

The portion of the pin 6 immediately be-
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hind the head 11 is reinforced and widened
in the direction of the slot, forming an inter-
vening neck 13 of greater strength, thus pro-
viding amore rigid bearing for that portion of
the pin that is subject to the shock of impact
upon the forwardly-extending heads 12. Ad-
ditional space is also thus provided in the
back slot, whereby the rear end of the pin
may swing out, as has been described with
reference to Figs. 5 and 6.

In operation under the effect of centrifu-
gal force when the tool is rotated at high
speed the cutters operate to remove the scale
and polish the interior of the tube in a very
rapid, thorough, and efficient manner, and
while subject to wear the ceutters, which are
usually milled in considerable numbers at

one operation and at small cost, are easily

and quickly renewed by removing the pins
and replacing new cutters thereon.

My improved tool is very strong and dura-
ble, well adapted to the work for which it is
designed, easy and cheap to construct, and
not liable to get out of order, while its free-
dom of action and great number of cutters
possess advantages over other forms of clean-
ing-tools employing pivoted or spring arms
that will be appreciated by users of this class
of devices.

The proportions and design of the tool may
be varied from or the nmumber of arms and
their relation to each other may be changed
without departing from my invention, since

I do not desire to be limited to the exact con- |

635,164

struction shown and described, but toinelude
all such changes and variations therefrom as
would suggest themselves to the skilled me-
chanie. J

What I claim, and desire to secure by Let-
ters Patent, 1s— .

1. Atube-cleaner comprising oppositely-lo-
cated rigidly-connected heads having radial
slotted arms, pins mounted in the arms hav-
ing forwardly-projecting toothed extremities
and cutter-wheels mounted on the pins be-
tween the arms, substantially as set forth.

2. Atube-cleaner comprising oppositely-lo-
cated rigidly-connected heads having radial
slotted arms, pins mounted in the arms hav-
ing forwardly-projecting toothed extremities
converging toward the center, and cutter-
wheels mounted on the pins between the arms,
substantially as set forth.

3. Atube-cleanercomprising oppositely-lo-
cated rigidly-connected heads having radial
slotted arms, pins mounted in the-arms hav-
ing forwardly-projecting toothed extremities
in coniform arrangement, reinforcing-necks
for the pins, and cutter-wheels mounted on
the pins between the arms, substantially as
set forth.

In testimony whereof I have hereunto set
my hand.

WILLIAM 5. ELLIOTT.

Withesses:
J. F. MCKKENNA,
C. M. CLARKE.

35

40

45

50

55

60




	Drawings
	Front Page
	Specification
	Claims

