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To all whom it ma i CONCETIL: -

Be it known thatI, WiLLiAM S. ELLIOTT, a -
citizen of the Umted States, residing at Pitts--
burg, in the county of Allegheny and State of
Pennsylvania, have invented or discovered a
new and useful Improvement in Turbine Mo-
tors, of which the followingisafull, clear, and
exaet description, referenee bemn' had to the
accompanying drawings, forming pmt of thIS
Speuﬁemmn in which—

Figure 1 is a view in side elevation of my

1mploved tarbine motor in tandem connec-

tion with an approved form of centrifugally-
acting scale-removing tool within a surround-
ing b011e1 tube. I‘w 1* is a view in eleva-
tlon on areduced eea,le illustrating the means
employed for ﬂ‘ladllatlnﬂ‘ the tr evel

motor on an enlare‘ed scale. Fig. 3 shows
the motor with pa,xt of the eyhnduea,l water-
shield removed and the outer shell of the sta.-

tionary and rotating turbine wheels partially:
I‘lﬂ' 418 a view of the front

broken away.
end of the motor.
view on the line V V of Fig.2. Fig. 61is a
detail view, .in side elevatlon of the centla,l
spindle,
race. |

My invention relates to the class of fluid-

actuated motors embodying the principles of

the turbine wheel, and is particularly de-

signed to be used in combination with a suit-
eble tool for removing scale from the interior

of boiler-tubes, the Opela,tmn requiring a ro-

tatory motion at high speed for the purpose

of actuating the tool For this purpose it is

desirable thet the motor and tool be coupled

together and passed throughout the length of
the tube, and to this end the motor is pur-

posely made very compact and is provided.

with means for reducing the friction, con-
trolling the exhaust, and 1nd1eet1nw the aeblon
of the toel as shall be her emafter described.
Referring now to the drawings, 2 represents
the non- IOt&tlnﬂ‘ head of the metm to the
end of which is ebtaehed by screw-thr eads the
hollow cap 3, having an extension 4, to which
18 to be secured a hose 5. Between the head

2 and cap 3 is clamped a gage-ring 6 of a
diameter somewhat larger then the dmmeter_
of the motor and but slwhtly less than that

of the tube 7, within which it operates, the

Iig. 2
1S a central lonmtudmal section through the |

I‘w' 5 18 a cross-sectional

Fle' 718 a plan view of the ball-

erator whether or not the scale has been al-
together removed in advance of the ring, as
it 1s manifest that the forward travel of the

‘motor will be arrested by any scale stilladher-

ing to the tube, and the operator by with-
drewmﬂ' the motor and tool maysubject such
part to T urther action. Mounted in the cen-
ter of the head 2 and held in position by a

| purpose of Whiehﬂng is toindicate to the op-

6o

key 8 and nuts 9 is a spindle 10, upon the

outer enlarged end 11 of which is rotatably.

mounted the turbine 12, and between the head
2and turbine 12,inser ted in each ,respectively,

| arethe bearing- dlsks 18 14, 0f hatdened metal,

which form a beaune At its outer end the
spindle 10 is pr ewded with a flanged head 15,
between which and the central hod y portlon
of the turbine is Interposed a row of balls 16,

bhaving a bearing in a circular racel17, in-

Serted in the tmbme whereby the end L]:n ust
is brought to bear. an‘amst the head 15.

It will be seen that the disk 14 is provided
with a reduced collar 14/, encireling the en-
larged neck 11 of the epmdle 10, Whleh collar
is keyed to the turbine 12 by key‘a and abuts
against the inner face of the ball-race 17.
By this construction it will be seen that the
disk 14 may be easily removed and renewed
in case of wear without removal of any of
the other parts comprised in the turbine
wheel proper.
replaced upon withdrawal of the spindle 10.
By means of the disks 13 14 and such ball-
bearing the friction and wear of the parts are
reduced to a minimum and the efficiency in-
creased. |

The head and turbine are provided with
the usual passages 18 19, so disposed as to se-

cure the best results from passage of the cur-

rent with the freest exhaust, and for the pur-
pose. of confining the curr ent and preventing
lateral leakage from the middle joint I have
provided a sheathmw 20, tightly secured to
the head 2 and. e\tendlnfr beyond the outer
end of the turbine, which makes a neat ro-
tating fit within such sheathing.

The outer end of the. tmbme is provided
with an internally - threaded bushing 21,

screwed 1nto position and bearing upon the
flanged head 15 with sufficient pressure to-
1egulate the accurate action of the balls 16.
This bushmfr forms a part of ‘[he motor and

The disk 13 is also as easily
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serves as a socket for the inner end of a
coupling 22, which may be flexible, as shown,
or rigid, according to the character of the
work and tool employed.

For the purpose of illustrating the appli-
cation of the motor to practical use I have
shown 1t coupled to a scale-removing tool 23,
provided with pivoted arms having at their
outer ends toothed cutters adapted to strike
and disintegrate the scale under rapid rota-
tion due to centrifugal force. It is obvious
that other tools may be employed to good ad-
vantage, and I do not desire to be limited to
this construction of tool, as I have simply
illustrated it to show the application of the
motor.

In action the hose 5 is connected to any

., source of pressure-supply, preferably of wa-
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ter, and the end of the tool is inserted in the
pipe and by its action, as described, will cut
its way through the scale throughout the
length of the tube being gently advanced by
the operator by meansof the connecting-hose,
and the exhaust-water and cuttings will be
carried by the current forwardly through the
tube.

The advantages of my invention will be ap-
preciated by those skilled in the art, as it

- fTurnishes an efficient, cheap, and easy means

30
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for accomplishing the ends in view and may
be utilized in other ways or may be varied to
suit different requirements of use without

departing from my invention, since 1 desire

to include within its scope all such changes
and variations as will suggest themselves to
the skilled mechanic. |

Having described my invention,

what I

claim, and desire to secure by Letters Patent,
15—

1. A fluid-actuated motor comprising a sta-
tionary head provided with oblique internal
passages extending through and entirely
within the integral body thereof, a central
spindle secured in the head and having a
front extension, a rotatable head mounted on

40

the spindle and provided with oblique pas- |

sagesentirely within theintegral body thereof
adapted to register with the passages in the
stationary head, an inclosing sheath secured
to the stationary head and surrounding the
rotatable head, and a threaded bushing se-
cured to the rotatable head and adapted to
provide a coupling for a tool attachment
sunbstantially as set forth.

2. A fluid-actuated motor comprising a sta-
tionary head provided with oblique internal
passages extending therethrough, a remov-
able central spmdle secured in the head and
having a f{ront extension provided with a
flange, a rotatable head mounted on the spin-
dle, with intervening ball-bearings between it

and the flange, and provided with oppositely-

arranged oblique internal passages arranged
to register with the passages in the station-

ary head, and an inclosing sheathing secured

to the stationary head and inclosing the ro-
tatable head; substantially as described.

In testimony whereof I have hereunto set
my hand this 17th day of November, 1897.

WILLIAM S. ELLIOTT.

Wiitnesses:
PETER J. EDWARDS,
C. M. CLARKE.
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