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To all whom it may concern: 
???? ; 

hereby declarethe following, tó be a full, 
clear, and exact description thereof. . . . . 

Fig.6 is an end view of the tool or cutter; 

UNITED STATES PATENT OFFICE. 
PHILIP J. DARLINGTON, OF PITTSBURG, PENNSYLVANIA. 

ROTARY TUBE-CLEANER, 
942,312. 

Beit known that I, PHILIP. J. DARLING-. 
ToN, a resident of in the county 
of Allegheny and State of Pennsylvania, 
have invented: a new and useful Improve 
ment in Rotary Tube-Cleaners; and I. do 

This invention relates to a device for 
cleaning scale from the inside of boiler. 
tubes, and especially to that type of such. 
device known as rotary tube ???f??$fer??? The object of the inventiohis to improve 
devices of this character in details of con 

15 Brendered more. struction whereby they a effective in removing scale, more durable, with the rear end of the shaft 15 in contact cheaper to manufacture, and easier to repair. The invention comprises the construction 
claimed. . . . . . . . . . In the accompanying drawings, Figure.1 

is a longitudinal section through a tube 
scribed an 

, cleanerconstructed according tonny inyen- || 
tion; Ifigs. 2, 3 and 4 are traisverse sections 
taken, respectively on the lines 2-2, 33, and 4-4, Fig. 1; Fig. 5 is a face view of the 
turbine wheel with the shaft in section; 
Fig. 7 i ??? section through the. universal. ? taken at right angles to 
the section slo iFig. 1; and Fig. 8 tion for use in bent tubes. 

cleaner includes a suitable outer rably steel, provided at its rear. 
nternal ?lange 2. In the shell 

is the file 3 comprising a hollow cylin 
????????????????????' hub 4, closed at its rear end 
all provided at its forward end with an in rial lange 11 and at its rear end tegra 
with an integral flange 6, the latter E. against the internalfange 2 of the shel , , "file hollow stulink ?of th????????ses is screwed, through the flange 6 and is provided with exterial wings or flanges 9 bearing against . 

45. the rear face of the flange 2, thereby hold '''ing the shell l oil the frume 3. Th?, flange 

tlie direct 

is joined to the hub 4 by radial arms 5, thereby allowing free passage of fluid from 
... the inside of the hose.shaiki to the rear 

face of the lange, 11. link it with the Iring, 6 rinn in 
of rotation of the tool, so that ing théºlios 

inclin 

The threads ? 

the working reaction of the tool causes the 
hose shank? to clamp the flange of the shell 
tightly to the end of the frame, Flange 11 
S ??? by ribs 10 and is pierced by lined nozzle ports 12 through which the 
motive fluid, such as air, water or steam, 
ont slhoulder in the form of a collar - 16 

???? to the turbine. A shaft 15 with a 
r 

specification of Letters Patent. Patented Dec. 7, 1909. 
Application filed December 2, 1907, serial No. 404,680, r 
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and with a rear collar 17 is fitted in a split 
bushing 18 which is forced tightly into the 
tube or hub 4, and fits posely arognd and forms a bearing for the shaft 15 between 
the collars 16 and 17 for which its end faces form thrust bearings. A pil 19 passes 
radially through one ribi0 into the bushing 

65 

18, thereby holding the latter in position 
with, and having a thrust bearing on, the 
forward face of the transverse wall closing 
the rear end of the tube or hub 4. Commu 
nicating with the interior of the tube or hub 
4 is a transverse lubricant passage 20 per 

at its outer end by a sol manently closed 
dered plug 23, or otherwise, and connectin the interior of hub 4 with a longitudina i????????????????? 'passage 21 which is normally 
closed by a screw plug 22 removable for 
putting in lubricant. On the outer end of shaft 15 is a turbin? 
wheel 13 provided with inclined blades 14 
lesi; and be rotated thereby. This wheel 13 is fitted upon a cylindrical section of 
shaft 15 in front of collar 16 and is held 
fromi turning thereon by key 42 set into the 
shaft 15, and projecting into a N in the wheel 13. A hole 40 is provided through 
wheel 13, and a hole 41 is drilled into flange 

??? to receive fluid jets from the noz 
Z. 
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11, both holes being at the same radius šo 
they can be brought into, alinement to allow. 
a bar to be enteed through wheel 13 into flange 11, thereby locking these parts to 
gether for screwing the tool holder on or off. 
The tool or cutter 24 may be of any suit 

able type, being shown as provided 
teeth 45 alternately inclined at opposite an 
gles from the axis. It is mounted on the cylindrical outer end of the shank 25, being 
clamped between shoulder 43 and a nut 26 

95 
with . 

100 

which screws onto the threaded outer end of . 

sion in the cutter, con esponding in shapeto 
A 

said shank, and is sented loosely in a depres 
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the nut. In assembling the cutter and 
shank the nut and cutter are rotated as one until the cutter is clamped tightly in posi 
tion. The nut is carried around with the 

5 cutter in its tendency to rotate on the shank 

connected to the rotor, that is, the wheel 13 by a universal coupling, which is of specia 
10 construction to greatly shorten, the same and allow of a relatively long tool shank, with 

out unduly lengthening the implement as a 
whole. This universal coupling comprises 
an outer jaw 28-screwed onto the end 80 of 

15 the shaft 15 and serves as a nut to clamp 
the wheel13, and the inner jaw 29 at right 
angles to the outer jaw and pivoted thereto 
by pin 31 so as to swing through the outer 
jaw. The cutter shank 25 is arranged to 

20 swing through the jaw 29 on pin 32 which 
is at right angles to the pin 81. This, ar , , rangement ofjaws and pins forms a üy{{| 

itsal joint connection between shaft. 15 and 
stem.25 whereby the latterrotates with the 

25 shaft 15, while its outer-end is free to swing laterally in any direction, The joint isyery 
a short so as to allow of a relatively long 

'shank 25 without projecting the cutter an 
... undesirable distance forward. The conse: 30 quence, is that the tool or cutter vibrating 

on the pin 32 ¥??? on a long arm or lever, rendering more effective the action of the 
tool. . . . . . . . . . . . . . . . . 

its own rotative action. The tool shank is 25, so that the cutter clamps itself tightly by 

difficulty in the operation of tools of 
this kind arises from the fact that a small 
projection or inerustation may be left b 
the tool passing beyond the same and whic 
stops the inward feed of the tool as soon as 
the casing comes in contact therewith, so 
that the tool must be drawn back and forth 
until the obstruction is removed avoid this by providing an annular guide ring or 

... shelléxtension 34 extending forwardly into 
close proximity to the rear face of the cut 

45 terald of slightly larger diameter than the 
shell.1. While this guide is shown attached 
rigidly to the shell *? rivets 35, it may ey dently be integral there with for cheaper. 
construction or flexibly attached thereto for 
use in curved tubest serves to prevent the cutter from advancing beyond, an obstruc: 
tion without removing it, as the #???; will abut against such obstruction and hold the 
tool in thät position until the polündling ac 

55. 

: One-dif 
35 
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tion of the tool removes the obstruction. . . 
: The rear-end of the shell 1 may been 
larged, as at 36, to serve as a guide in the 
tube, or the shell, may be shaped as in Fig. 
8 with the rounded rear portion 7 so as to 

60 enable the same to pass more readily through 
curved tubes. Af . . . . 
hose connection. 8 is here shown. 
In Fig. , the tube to be cleaned is shown 

at 38 and the incrustation at 39. 

942,812 

means conn 

exible or ball ånd socket | 

I. ii ????????????? rotation of cuter sê, 24 causes it to bound about, strikihgth. S. scale and cutting or breaking it away. By 
forcing the cleaner gently forward, keeping, 
the front edge of ??????????? ring 84 at all times against the scale the cutter 24, will always to 
strike on ??? and unsupported edge. 
of scale and will quickly remove it and in 
mediately move forward entonewscale. Withoutinjuring the cleaned section of tibe... 
Without such guide, ring the cutter fre: 75, uently passes a patch or spot of scale and *, 
the tool must be repeatedly moved toward: 
and away from it while only a few...of the 
blows of the cutter strike the scale. . . . . . 
... What I claim is: . . . . . . . . . . . . 80 
. . 4. In a ? tube cleaner, frame pro vided with fluid passages and with an axial 
bore, a shaft rotatably journaled in said 
bore and provided with a shoulder near its front enda cylindrical seçtion in front of 85 

: said: ???? and a threaded section at its front, end, a wheel, fitting said cylindrical 
section, and a tool holder screwed onto the 
threaded end of said shaft against said wheelforcing the latter against said shoulder. 90. 

2. In a rotary tube cleaner, a frame, pro 
yided with fluid passages and with an axial borea shaft rotatably journaled in said bore 

I and provided with a shoulder near its front 
end, a cylindrical section in front of said 95 
shoulder and a threaded section at its front. end, a wheel fitting said cylindrical section, 
a key between said shaft and said wheel to prevent relative rotation, and a tool holder 
screwed onto the threaded end of said shaft against said wheel forcing the latter against 
said shoulder... . . . . . . . . . . . . . . 

3. In a rotary tube cleaner, a solid circul: . . 
lar body having teeth formed in its periph éry and extending substantially longitudi 

00 

05 
nally of the body, all of said teeth being in 
the same transverse plane and different ones 
of said teeth, making different angles with 
the axis of said body, a rotary shaft, a shank . . 
carrying said toothed body, and flexible 110 

ecting said shank to said "rotary 
shaft 4. In a rotary tube cleaning device, a ro 
tary stem provided near its front end with a 
shoulder and a reduced section of circular cross-section in front of said shoulder, a cut 
terfitting the reduced section and bearing 
against the shoulder, a nut threaded onto the 
front end of the stem with the threads run 
ning contrawise to the direction of rotation 
of the stem, said nut being formed with an gles, and a cutter having a correspondingly 
shaped socket into which said nut fits, the 
Socket walls engaging the side faces of said 
nut, whereby the latter is carried with the 125 
cutterin its tendency to rotate on the sten. . . . 

'5. In a rotary tube. cleaner, a solid circu 
r body having teeth formed on its periph 
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ery in substantially the same transverse 
plane and extending substantially longitudi 
nally of the body, the alternate ones of said 
teeth extending at opposite angles to the 

5 axis of the body, a rotary shaft, a shank car 
rying said toothed body, and flexible means 
connecting said shank to said rotary shaft. 

In testimony wh?reof, I the said Philip J. 
DARLINGTON have hereunto set my hand. 

PHILIP J. DARLINGTON. 
Witnesses: 

- JNo. T. CHAMBERs, 
JoHN H. WooRHEEs. 
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