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- To all whom it may concern:

Beit known that I, Hexry F. WrINLAND, a8

citizen of the United Stfztes residing at Spring-
field, in the county of blallt and State 01
01110 have invented certain new and useful
Improvements in Turbine-Motors for Boiler-
Tube Cleaners, of which the following is a
specification, Ieterence being had themm to

~ the accompanying drawings.
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Thisinvention relates to turbme-motm s for

boiler-tube cleaners, and more particularly to
that class of cleaners comprising a cutter-
head, cleaning-cutters, preferably mounted
on ceutl 1tutrally-actmﬁ' arms, and a motor
comprising a head or casing containing a
wheel of the turbine class, moving along with
the cutter-head through the tube to be cl&med
and supplied with water or ‘other suitable mo-
tor fluid through a hose or pipe connected
thereto.

The object of the pre%ent invention 1s to

‘provide a compact, simple, and well-inclosed
and protected construction for the water-

wheel and its bearings, the parts being read-
1ly assembled or taken apart and those most
subject to wear being separably renewable.

Lo these ends my mventlon consists in cer-
tain novel features, which I will now proceed
to describe and will then par ticularly point
out in the claims.

In the accompanying dr awmcrfs Figure 1 is

embodynw my 1nvention on one form. Xig.
2 18 a sectional view taken on the line 22 01

g, 1 and looking in the direction of the ar-
TOWS.

Kig. 3 is a sectional view talken on the
line 2 « of Fig. 1 and looking in the dir ectlon
of the arrows. Fig. 4 isa detaﬂed view of
the Water—wheel ‘md its shaft detached. Fig.

5 1s a view similar to Fig. 1, 1llustra,tmo :-3;

modification. Fig. 6 lsasecmoml view mken
on the line ¥ # ot Fig. 5and looking in the
direction of the arrows, and Fig. 7 is a sec-
tional view taken on the line z 2z of Fig. 5

and looking in the direction of the arrows.
In the Sald drawings the motor head or

casing is indicated as a whole by the refer-

‘ence - numeral 1 and is constructed in two

| parts or secmonfs, 1111mbel ecl, respectively, 2

and 3. The rear section 2 is reduced in di-

ameter at its forward end, said reduced por-

tion being threaded, as shown at 4 L and ter-
minating in a shoulder 5. The front section
3 18 h(}llow and of an external diameter cor-

responding with that of the rear section, its
internal diameter being such that its inter-
nally - threaded rear portion fits upon the

thr ead 4, 1ts end abutting against the shoul-
der 5.

;ll“-u rear qectmn 2 18 provided at its
rear end with a threaded flange 6, adapted to

receive a coupling 7., by means of which the

hose 8 1s connected thereta. Said rear sec-

tion 18 also provided with a transverse dia-

phragm 9, through which are formed inclined
passages 10, which serve to direct the motor

fluid against the wheel at the proper angle.

In the front face of the diaphragm 9 t]l(}l“'(} 18
formed a central recess 11, in which fitssnugly

a bearing-cup 12, the fit bemﬂ such as to pre-
vent the cup from moving Lhex ein under or--
dinary circumstances, but permitting it to

The ad-

be readily adjusted or removed.
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Justment 1s effected by means of a screw 13
passing from the rear of the dmphl agm 9

through a threaded aperture in E:::lld dia-

phragm, so that its front end bears against

]16 bﬂCh of

detached to permit the desired adjustment to
be effected.

the cup 11, while its rear end 18
readily accessible from. the back of the motor
head or casing when the coupling or hose is

A lock-nut 14 is mounted on the
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projecting end of the screw 13 and serves to

hold the same in position after m]iustment

The front section 3 of the casing is, as here-

tofore stated, hollow, so as to form a chamber ;
15 within which the water-wheel is mounted.
osed at the rear by the dia-
phragm 9 and at the front by a diaphragm 16,

This chamber is ¢l

which forms the front end of the front section
3. The motor fluid is admitted to said cham-
ber through the apertures 10 and passes out

of said chamber thr ough openings 17 in the
dl.-;bphmum 16 1s provided in

part 16. Said

90

its rear face with a recess 18, inwhich is seated

a bearing-cup 19, which fits tightly in Sc,tld re-
cess, but is 1ememble therefrom.
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The water-wheel or turbine is indicated at
20, and comprises a body portion or hub 21
and marginal inclined blades or vanes 22.
The body portion is provided in its front and
rear faces with recesses 23 and 24, respec-
tively, in which are seated bearing-cones 2o
and 26, respectively. These cones fit said
seats with sufficient exactness to be retained
therein under ordinary conditions, but are
capable of removal whennecessary. The cone
25 cooperates with the cup 19 in the front sec-
tion of the head or casing 1, while the cone 26
cooperates with the cup 12 in the rear section
of the motor head or casing 1. A plurality
of bearing-balls 27 is located between the cup
19 and cone 25, and a similar plurality of bear-
ing-balls 28 is located between the cup 12 and
the cone 26. The water-wheel is thus sup-
norted between ball-bearings which, along
with the wheel itself, are inclosed within a
chamber within the motor head or casing, and
said head is separable, so as to permit ready
access to the wheel and bearings, each section
of the head carrying a member of one of the
bearings, while the water-wheel carries one
member of each bearing.

Secured to the water-wheel and rotating
therewith is a shaft 29, which may be fastened
to the shaft by means of a pin 30 passing
through the body 21 of the wheel and through
the shatt. Said shaft projects forward from
the wheel through the cone 25 and cup 19 and
through a central opening 31 in the diaphragm
16, which closes the front end of the front sec-
tion 3 of the motor head or casing.
tor is especially devised for use with Dboiler-
tube cleaners of the well-known type shown
in the accompanying drawings, and in the
present instance the projecting front end of
this shaft is threaded to receive a cutter-head
32, having a threaded recess 83, into which the
front end of the wheel-shaft 29 screws. Said
cutter-head is preferably of increasing diam-
eter forward, being contracted at the rear, so

as not to obstruct the water as it issues from

the openings 17, and serving by its outwardly-
inclined sides to direct the issuing streams of
water against the inner wall of the tube which
1s being operated on.

The general operation of thistype of cleaner
is well known, and therefore requires no de-
scription. It will of course be understood
that the front bearing takes the thrust of
the impact of the water against the water-
wheel, while the rear bearing takes the thrust

of the resistance which the scale offers to the

advance of the cleaner. It will also be noted

‘that this latter thrustis in the particular con-

struction shown transmitted directly from the
cutter-head to the rear bearing-cone, the said
cone being for this purpose so constructed as
to abut directly against the end of the shatt

99, being preferably made to fit over the re-

duced rear end thereof, as shown. It will be
seen that the water-wheel and its bearings are

The mo-
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" thoroughly inclosed and protected by the sep-

arable motor head or casing, while the sec-
tions of said head or casing may be readily
separated to give access to the wheel and bear-

ings. The parts subject to wear may thus be

| readily inspected, removed, and renewed, 11

necessary, and are thoroughly protected when
inuse. The enlarged forward end of the cut-
ter-head further aids in protecting said parts
from injury or clogging, and said cutter-head
may be readily detached and replaced when
necessary.
so connected as to be readily removable to-
oether, and the shaft forms no part of, nor 1s
it attached to, the moter-casing, a feature
which is a material advantage in structures
of this character. 1t will at once be seen that
when the bearings become so worn as to need
adjustment such adjustment may be readily
effected as to both bearings by turning the ad-
justing-screw 13, to which access may be
readily had when the casing 1 is disconnected
from the coupling 7.

Various modifications in the details of con-
struction may be made without departing
from the principle of my invention. For 1in-
stance, I have shown in Figs. 5, 6, and 7 a
structure similar in its general character to
that just described, but adapted for tubes ot
larger diameter. In this construction the
motor-casing (indicated at 38) is enlarged 1m-
mediately in front of its connection with the
coupling, thus forming a water-chamber 39
back of the diaphragm 40 and permitting the
use of a larger and more powerful water-
wheel. I have also shown in this construc-
tion a modification of the ball-bearing, said
modification being illustrated in Fig. 5 as ap-
plied to the front bearing. In this construc-

tion T employ instead of a cup and cone two

bearing-cups 41 and 42, which have a V-
shaped groove. This simply amounts to the
substitution of a four-point bearing for the
three-point bearing, and either form may be
used in either of the two bearings. In view
of these obvious modifications and others,
which will readily suggest themselves to those
skilled in the art, I do not wish to be uncdler-
stood at limiting myself to the precise details
hereinbefore deseribed, and shown in the ac-
companying drawings.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 18—

1. A turbine-motor for boiler-tube cleaners,
comprising a head or casing consisting of two
separable sections, the rear section having at
its front end a diaphragm with passages there-
through to direct the motor fluid against the
wheel, the forward section having at its front
end a diaphragm with openings for the pas-
sage of the motor fluid, said diaphragms de-
fining the front and rear ends of a chamber
within said casing, a turbine-wheel located in
said chamber and supported directly on front

The water-wheel and 1ts shaft are
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and rear bearings carried by the front and
rear dnphmoms respectively, and a shaft
hixedly connected with said wheel, projecting
ioosely through the front dmphrwm fmd
adapted to receive a cleaner-head on said pro-
jecting end, substantially as described. .
9. A turbine- motor for boiler-tube cleaners;
comprising a head or casing consisting of two
separable sections, the rear section having at
its front end a diaphragm with passages there-
through to direct the fluid against the wheel,

‘the forward section having at its. front end a

diaphragm with openings for the discharge of
the motor fluid, said diaphragms defining the
front and rear ends of a chamber within said
casing, a turbine-wheel located in said cham-
ber, each diaphragm having a removable ball-
cup mounted therein, the wheel carrying co-
operating bearing members removably mount-

ed on its opposite sides, a plurality of bear-

ing - balls mounted in each cup, and a shaft

fixedly connected with said wheel, projecting

loosely through the front diaphragm, and
adapted to receive a cleaner-head on said pro-
jecting end, substantially as described.

3. A turbine-motor for boiler-tube cleaners,
comprising a head or casing consisting of two
separable qechons, the rear section open at its
rear end to receive a supply connection and
having at its front end a diaphragm with pas-
sages therethrough to direct the motor fluid
against the wheel, the forward section having
at1ts front end a diaphragm with openings for
the discharge of the motor fluid, said dia-
phragms dehnmﬂ' the front and rear ends of a

chambm within S:lld casing, a turbine-wheel

located 1n said chamber, each diaphragm hav-
ing a removable ball- cup mounted therein,
the wheel carrying cooperating bearing mem-

‘bersremovably mounted on its opposite sides,

of bearing-balls mounted in each
usting - screw passing axially

a plurality
cup, an ad:

through the rear diaphragm and bearing
against the rear cup at its front end, its rear
end being accessible for adjustment through

the opening at the rear end of the |
-a shaft fixedly connected with the wheel, pro-

head, and

jecting through the front diaphragm, and
adapted to receive a cleaner-head on said pro-
1ecting end, substantially as described.

4. A turbine-motor for boiler-tube cleaners
of the character described, comprising a sep-
arable two-part casing having apertured dia-

phragms provided w1Lh beawmmeupb, a plu-
rality of bearing-balls in each cup, a turbine-

wheel located in the chamber between the two
ciaphragms, said wheel carrying on its oppo-
site sides bearing members codperating with
those of the dmp 1ragms, and a shaft extend-

ing through the front dmp aragm, adapted to
receive a cleaner-head on its projecting end,
and having its rear end extending through the

wheel and abutting directly against the rear
bearing member carried by said wheel, sub-

stantially as deseribed. |
5. A turbine-motor for botler-tube clmners

comprising a separable two-part casing ha,V-

ing apertured diaphragms provided with bear-

ing-cups, a plurality of bearing-balls in each
cup, a turbine-wheel located in the chamber

between the two diaphragms, said wheel car-
rying on its opposite sides bearing members

codperating with those of the diaphragms, a
shaft extending loosely through the front
diaphragm, adapted to receive a cleaner-head
on its projecting front end, and having its
rear end fixedly connected with the wheel, an
y through the
rear diaphragm, accessible at its rear end

acdjusting-serew passing axiall

through the open rear end of the head and

bearing at 1ts front end against the rear bear-
ing-cup, whereby the thrust of said serew may
be transmitted directly to said shaft, substan-~

tially as described.
In testimony whereof I affix my signature in

“presence of two witnhesses.

HENRY I, WEINLAND.
Witnesses:

Wy W. FETTER,
K. G. Gross.
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