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To all whom % may concern.:

Be it known that we, Winriam S. Erviorr, |

of Pittsburg, Allegheny county, Pennsylva-
nia, and Frane M. Fager, of Canton, Stark
county, Ohio, have invented a new and use-

iul Turbine, of which the following is a full, |

clear, and exact description, reference being

“had to the accompanying drawings, formin

part-of this specification, in which—
Figure 1 is a sectional side elevation show-
ing one form of our invention; Fig. 2 is a

- cross section on the line II—II of Fig. 1;
- IFigs. 3 and 4 are views similar to Figs. 1|

and 2, showing a modified form of the in-

‘vention; and Fig. 5 is another view similar

to. Fig. 3, showing a further and simpler

- form of the invention.
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QOur invention relates to the class of tur-
bines, and particularly those intended for
driving tools or removing scale or sediment
from the interior of tubes.

The object of the invention is to'pmv:'_ide 1
~a sumple and efficient, and long-lived turbine

device 1 which the shocks upon the cutting

head are largely absorbed or cushioned be-

tore they reach the turbine wheel.
In the drawings, referring to the form of

Figs. 1 and 2, 2 is the casing or barrel of

the turbine, which is provided with inwardly
projecting webs or ribs 3 and 4, support-

‘g a tubular bearing 5. The webs prefer-

ably extend longitudinally for a part of the
length of the barrel from the front end,
and within the Jbearing 1s carried the remov-
able bushing 6, through which the turbine
shait 7 extends. We preferably form at
least one of the webs.with an o1l cavity 8

having holes 9 leading through the remov-

able bushing to the shaft. This bushing
may be held against rotation by the screw

10 1nserted through the solid web and enter- |

ing the bushing, or the bushing may be
pressed i1n. The oil cavity may be filled
through a hole in a plug 11 which is nor-
mally closed by the spring-pressed plug

valve 12. The nozzle coupling or rear supply

chamber 13 1s preferably screwed into the
rear end of the barrel or casing, and against

the stationary turbine member 14, which

has a smooth outer surface fitting neatly
aganst a shoulder 15 in the barrel. The re-
movable nozzle thus serves to clamp

ers 18 and 19 surrounding
| preferably held by a nut and lock-nut 20

der 15%,
‘stantially the same as in the form of Fig. 1,

the:

whle—

stationary turbine member has a rear annu-

lar extension 16 of smaller diameter than the

FFICE.

55.

bore of the chamber 13, and this is closed by

tion 17 of the turbine shaft extends back
within this chamber, which contains wash-
the shaft and

the screw cap 16”.. The rear reduced por-

and 21. At the front of the stationary tur-
bine portion a washer 22 seats in a recess
therein, and .a ring 23 seats ‘within a mating

recess i the turbine wheel 24, a washer 25

60

65

being placed between them. A thrust bear-

ing 1s thus provided for the shaft on both

sides of the stationary turbine portion. We

have shown the turbine wheel as screwed to
the shaft, though it may be secured in any

desirable manner.

In Figs. 3 and 4 we show a form similar
to that of Figs. 1 and 2, except that the
closure at the rear end of the casing is of dif-

ferent form. In this case the screw cou-
pling 13* is made in the form of a plug with
| a central hub 26 containing the chamber 27

tor the rear bearing of the reduced portion

| 17* of the turbine shaft. This central hub.

70
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portion is carried on radial webs 28 and 29,

which allow the water entering the rear

end chamber to flow around the hub to the .

ports in the stationary part of the turbine.

The chamber 27 in this case is an oil cham-
ber having a supply channel with an en-

ings being provided both at the front and

rear of said stationary member. In this

case -the removable nozzle does not seat
against the edge of the stationary member,
but eclamps it through the bushing 32,
against which the hollow chamber 27 abuts.

In Fig. 5, a still simpler form of the in-

88

trance plug 380 closed by spring-pressed plug
31. 1In this case again the shaft is extended
through the stationary member, thrust bear-

90
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~vention 1s shown, wherein the stationary

turbine member 14° is screwed into the rear

end of the barrel 2* and against the shoul-
In this case the nozzle 18" is sub-

and screws against the stationary turbine
member. 'This stationary member 14° ig in

100

this case provided with a rear hub extension

16, which is shown as having an itegral
closure with a squared portion 33 for screw-

105

stationary turbine member in place. The| ing it to place. Within the recess in this
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~ screwed on the shaft or secured in any other

15

2.

stationary member are a metal collar 34 and !

a metal disk 35, to veceive the reduced por-

tion 17% of the turbine shaft.” In this-case |
the bushing 6° has an enlarged rear end por-
tion 86 which fits against the rear end of the

web portions with a washer 25 between the
turbine wheel 24° and this bushing. The
thrust bearing in this case is against the

stationary turbine member at the rear of |

the wheel and against the bushing at the
front of the wheel.  The wheel may be

desirable manner. _ _
The advantages of the invention result
from the simplicity, strength and long life

of the structure. A long outbored bearing is
provided between the external tool and the

~ turbine wheel, which cushions the jars. and

29

~ shocks, thus saving wear on the turbine.
20

The extending of the shaft ‘within or
through the stationary member and the pro-
viding of bearings in front of and 1n the

rear of the turbine wheel, gives a strong and
efficient bearing construction, especially 1n
connection with the long outbored bearing..
The oiling device affords a steady supply
of lubricant to the long shaft bearing, and

the device is well adapted for the hard

~ ‘usage to which such cleaners are subjected.
30

~ Many variations may be made in the form

~and arrangement of the parts without de-
- parting from our invention.
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We claim:— o
- 1. "A rotary motor having a casing, a revo-

luble motor element therein, a shaft carrying.

said motor element and projecting for-

~wardly and rearwardly therefrom, a bearing
for the for- |

member carried by the casing
wardly projecting portion of the shaft, a
ported admission member removably secured

‘in_the rear portion of the casing and carry-

ing a bearing for the rearwardly projecting
portion of the shaft, and a hollow inlet
member detachably connected with the cas-
ing and engaging the admission member to

~ normally retain it against rearward move-

50
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ment ; substantially as described. _,
9." A turbine comprising a casing having
inwardly projecting webs, a bushing carried
by said webs, and a turbine at the rear oi
the bushing having a shaft fitting within
said bushing, one of the webs having ‘an
oil reservoir with holes extending through
the bushing; substantially as described.
8. In a turbine, a casing having an inner
shoulder and a turbine having a removable
stationary portion  clamped against the
shoulder by a rear screw-plug, said screw-
plug containing a chamber surrounding a
thrust-bearing at the rear end of the turbine;

substantially as described.

- 4. A rotary motor having a casing, a Tev-
oluble motor member therein carried by a
shaft projecting forwardly and rearwardly

member

083,032

therefrom, a bearing member carried by the
casing and having a bearing 'for the for-
wardly projecting portion of the shaft, a
removable ported admission member car-

rying a bearing for the rearwardly project-

ing portion of the shaft, and a hollow inlet
detachably connected with the rear
portion of the casing and engaging the ad-
mission member to normally retain the same

‘against rearward movement, said motor and

admission members being removable through

the rear end of the casing when the inlet

member is detached; substantially as de-
scribed. o '

5. In a turbine, a barrel or casing having
inwardly projecting longitudinal webs in-

tegral therewith, a removable bushing sup-
ported by the webs, a shaft within the bush-

| ing, and a revoluble turbine member mount-
ed-on the shaft intermediate of its length in
89

the rear of the bushing; substantially as de-

‘seribed.

6. In a turbine, a barrel or casing, a sta-

tionary turbine member secured in a rear
part thereof, a removable turbine member 1n
front of the stationary member and having

a shaft extending through it and into the

stationary ‘member, the casing having in-
| wardly projecting longitudinal webs 1n front

65
70
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of the revoluble member, and a bushing car- -

substantially as described. -
7. In a turbine, a barrel or casing, a sta-

ried by the webs and supporting the shait;

95

tionary turbine member secured in a rear

part thereof, a removable turbine member

in front of the stationary member and. hav-

of -these thrust bearings being in front of
the stationary member; substantially as de-
scribed. - IR

8. In a turbine, a barrel or casing, a sta-
tionary turbine member secured in a rvear
part thereof, a revoluble turbine member 1n
front of the stationary member and having

a shaft extending through it and into the

stationary member, the casing having 1n-

wardly projecting longitudinal webs in front

of the revoluble member, and a bushing car-
ried by the webs and supporting the shatt,
said shaft having two thrust bearings, one

of these thrust bearings being in front of

the stationary member, and the other thrust
bearing beln

in the rear part of the sta-

100

ing a shaft extending through it and into the
stationary member, the casing having in-
wardly projecting longitudinal webs in front
of the revoluble member, and a bushing car-
| ried by the webs and supporting the shaft,
said shaft having two thrust bearings, one

105

110

115

120 -

tionary member; substantially as described.

9. In a turbine, a barrel or casing having -
| inwardly projecting webs, a removable bush-
ing carried by the webs, a rear turbine wheel.
| having a shaft extending through it, the for-
“ward part of the shaft lying within the

125
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bushing, and means for lubricating the for-
ward portion of said shaft; substantially
as described. - ' o
10. In a turbine, a barrel or casing having
inwardly projecting webs, a removable bush-

1ng carried by the webs, and a rear turbine

wheel having a shait extending through it,
the forward part.of the shaft lying within
the bushing, the bushing having oil-supply
channels extending through it to supply a
lubricant to the shaft; substantially as de-
scribed. '

~11. In a rotary motor, a casing or shell
having a shaft bearing at its forward end
portion, a stationary member removably se-
cured In the rear portion of the casing or

shell and carrying another shaft bearing,

~and a shaft.journaled in said bearings and

20

25

30

S0

carrying a rotary motor element, the front
and rear ends of.the motor element being in
Juxtaposition to the inner ends of said front

‘and rear bearings together with an inlet

member detachably connected to the casing
and engaging the stationary member to nor-
mally retain it against rearward movement,
said motor element and stationary bearing
being removable from the rear end of the

shell or casing when the inlet member is re-

moved, substantially as described.
- 12. In a turbine, a casing, a stationary

turbine member therein, a vevoluble turbine

member within the casing in front of the
stationary member, a shaft for the revoluble
turbine member projecting forwardly and
rearwardly therefrom, and a rear thrust

- bearing for the revoluble member carried by

40
~inwardly projecting webs supporting a bear-

o0

55

stantially as described.

the stationary turbine member, the barrel or

casing having a removable supply chamber
at 1ts rear end; substantially as described.
13. In a turbine, a barrel or casing having

ing, a removable bushing for said bearing,

‘a turbine wheel having a forwardly and

rearwardly projéeting shaft within the bush-
ing, a stationary turbine member secured
within the casing at the rear of the turbine
wheel, and a rear nozzle or supply chamber
secured at the rear end of the casing: sub-

14. In a turbine, a barrel or casing having

1nwardly projecting webs supporting a bear-
ing, a removable bushing for said bearing, a

turbing wheel having a forwardly project-

~ ing shaft within the bushing, said shaft also

projecting rearwardly from the turbine

- wheel, a stationary turbine member secured

- within the casing at the rear of the turbine
~wheel, and a rear nozzle or supply chamber
- secured at the rear end of the casing, the sta-

60

tionary turbine member having a thrust
bearing supported therein; substantially as

described.

15. In a turbine, a barrel or casing having

its bore enlarged in ifs rear portion to form

=

a shoulder, a stationary turbine member re-

movably fitting against the shoulder, a tur-

65

bine wheel having a shaft extending through

it and 1nto the stationary member, and a re-
movable nozzle or supply chamber joined

against the rear of the stationary member

within the casing ; substantially as described.
16. In a turbine, a barrel or casing having
1ts. bore enlarged in its rear portion to form

~a shoulder, a stationary turbine member re-

movably fitting against the shoulder, a tur-
bine wheel having a shaft extending through
1t and Into the stationary member, and a
removable nozzle or supply chamber screwed
into the rear end of the barrel and fitting
against the stationary turbine member:
substantially as described. '
17. In a turbine, a barrel or casing hav-
ing mwardly projecting webs, a bearing sup-
ported thereby, a removable bushing for the
bearing having a rear shoulder fitting
agamst the web or bearing, and a turbine
wheel having a shaft projecting forwardly
within the bushing, and also rearwardly into

the stationary turbine member:; substantially

as described.

18. In a turbine, a barrel or casing having
‘Inwardly projecting webs, a bearing sup-

ported thereby, a removable bushing for the

bearing having a rear shoulder fitting

against the web or bearing, a turbine wheel

having a shaft extending through it and pro-

jecting forwardly within the bushing, and
a spacing washer between the turbine wheel

and the rear end portion of the bushing:

substantially as described. o

19. In a turbine, a barrel or casing having
supporting webs, a bearing carried by the
webs, a longitudinal shaft carrying the tur-
bine wheel extending through the bearing,
a removable stationary turbine member hav-
ing a thrust bearing for the rear part of the
shatt extending through the turbine wheel,

and a rear supply chamber removably at-
substantially as de- |
1 : S 116
| 20. In a turbine, a casing having longi- |
tudinal webs extending rearwardly from its

tached to the casing;

scribed. :

front end, a removable bushing carried by
sald webs, a turbine wheel in the rear of the

bushing and having a shaft extending for-

wardly within the bushing and rearwardly
therefrom, means for oiling said shaft, a ve-
movable stationary turbine member in the

rear of the turbine wheel and having a

thrust bearing, and a removable hollow sup-

ply chamber screwed into the casing in the |

rear of the stationary turbine member: sub-
stantially as described. = -

21. In a turbine, a casing having longi-

tudinal webs extending rearwardly from its

front end, a removable bushing carried by
| said webs, a turbine wheel in the rear of the

bushing and having a shaft extending for-

70
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wardly within the bushing, means for oiling |

said shaft, a removable stationary turbine
member in the rear of the turbine wheel and

having a thrust bearing for the rearwardly
projecting shaft portion of the turbine |

wheel, and a removable hollow supply cham-

ber screwed into the casing in the rear of the
stationary turbine member, the turbine

wheel having a washer between 1t and the
rear end portion of the removable bushing;

~ substantially as described.

- ner shoulder,

15

90

25

- rearwardly .
‘clamping member arranged to clam

30

35
~ .pular series of nozzles, and a rotary turbine

99, In a turbine, a casing having an 1n-
a stationary removable tur-
birie portion containing nozzles located mn
rear and secured against the casing shoul-

der, and a turbine wheel in front of the sta- |
tionary portion having a forwardly extend- |

ing shaft, said shaft also extending rear-

“wardly from the turbine wheel into the sta-

tionary removable turbine portion; substan-
tially as described. |
93. In a turbine, a casing having an inner

‘shoulder in its rear portion, a removable sta-

tionary turbine portion containing nozzles
and fitting against the shoulder, a turbine

wheel in front of the stationary portion and

having a shaft extending forwardly and

therefrom, and a removable rear
the

stationary turbine portion in place and con-

taining a chamber through which'the motive |

fluid enters the casing; substantially as de-
seribed. - -

94. A ‘turbine including a casing a station-
ary turbine member therein having an an-

member within the case concentric with the
stationary member and provided

“shaft journaled in the stationary member

40

45

and having bearings within the casing at
opposite sides of said member, substantially

as described. L o
95. A turbine including a stationary tur-

"bine member having an annular series ot

nozzles and a rotary turbine member con-
centric with the stationary member and pro-
vided with a shaft journaled in the station-

“ary member and having thrust bearings

o0

against opposite sides of said member, sub-
stantially as described. P o
96. In a turbine, a casing, an elongated

~ tubular bearing at one end of the casing, a

55

60

‘stationary _
nozzles and located at the other end of the

stationary member to take up

turbine member provided with

casing, and a rotary turbine member, located

between the stationary member and the bear-

ing and having a shaft journaled in the bear-
ing and 1n
said shaft having a thrust bearing in the
forward
thrusts, substantially as deseribed. -

o7. In a turbine, a casing, a stationary

turbine member therein, a revoluble turbine

" member within the casing in front of the sta-

with a

the stationary turbine member,

983,032

tionary member, a shaft for the revoluble
turbine member projecting forwardly and

rearwardly therefrom, a thrust bearing for

the rear portion of the shaft located within
the stationary turbine member and disposed
to take up the forward thrust, and means
for compensating for the wear of said thrust
bearing, substantially as described. -

98. A turbine having a rotary member

70

provided with a shaft projecting forwardly

and rearwardly therefrom, a stationary noz-

zle member in which the shaft has a bear-
ing removable shaft bushings against the

front and rear of the stationary member,
and means for taking up end thrust of the

shaft, substantially as described.
99. In a rotary motor, a casing, a station-

ary member therein, a revoluble motor' mem-

ber within the casing in front of the station-
ary member, a shaft for the revoluble mem-
ber projecting forwardly and rearwardly
therefrom, and a rear thrust bearing carried
by the stationary member for taking up the
forward thrust of the shaft, said members

being removable through the rear end of the

casing, and a removable member having an
admission chamber therein and securing the
stationary member in place; substantially as
described. . |

75
80
85

90

30. A rotary motor comprising a casing,

a front bearing therein, a ported partition

closing the rear part of the casing and con-
taining a shaft bearing, said partition being
removable through the rear end of the cas-

ing, a shaft journaled in the bearings, and a

rotary element carried by the shaft and lo-

cated between the bearings, substantially as
described. , - |

31. A rotary motor comprising a casing, a
front bearing therein, a ported partition

closing the rear part of the casing and con-

taining a shaft bearing, said partition being
removable through the rear end of the cas-
ing, a shaft journaled in the bearings, a ro-
tary element carried by the shaft and lo-
cated between the bearings, and a supply
nozzle for the rear end of the casing,
stantially as described. | .

392. A rotary motor comprising a casing,
a front bearing therein, a removable ported
partition within the rear part of the casing
and constituting the front wall of the sup-

05

100

105

110

sub-

115

ply chamber and containing a shaft bearing,

sa1d partition being removable through the

rear end of the casing, a shaft journaled in
the bearing, and a rotary element carried by
the shaft and located between the bearings,
substantially as described. -

33. In a rotary motor, a shell or casing
having a shaft bearing at its forward end,

a stationary member removably seated with-
.in the opposite end portion of the shell or

casing, and carrying another shaft bearing,

120

125

" there being a motor chamber between said
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~rear end portion of the
20
~member having an admission chamber there-

25

50

- the shaft having 2

described.

083,032

L

beai’ingsj a shaft extending through said ya front bush bearing and a front thrust

chamber, a motor element on said shaft
within said chamber, and an admission

member removably secured to the rear end
portion of the shell or casing and securing
the stationary member in place, said admis-
sion member having an inlet opening and

an admission chamber, and the stationary
- member having a port

sald ad-

connecting
motor chamber;

mission chamber with the
substantially as described. .

34. 'In a rotary motor, an elongated cylin-
drical casing having an integral head at its
forward end provided with a bearing for
the motor shaft, a stationary member se-
cured at-the rear end portion of the casing

or shell, and carrying another shaft bearing,

removably secured to the
: shell and securing
the stationary member in place, said sleeve

a sleeve member

in, a shaft journaled in said bearings, a mo-
tor element on said shaft between its bear-
ings, and thrust bearing members for taking
the end thrusts of the shaft: substantially as

395. A rotary motor having a casing, a rev-
oluble motor element within the casing, a
shaft supporting said motor element and ex-
tending forwardly
from, the forwardly projecting portion of
bearmg within the cas-
ing, a ported admission member carrying a

N bearing for the rearwardly projecting por-

33

tion of the shaft, and means whereby said
member is normally held against rearward

- movement, said member being removable

45

- shaft and located between the bearings, and
-clamping means for locking the ported sta-

a0

55

60

described.

rearwardly from within the casing through

'1ts open rear end when the SECUFINg Ieans
40

are removed ; substantially as described.
36. 4 rotary motor comprising a casing,
a front bearing therein, a ported stationary
member closing the rear part of the casing
and containing a shaft bearing, said ported
member being removable through the rear
end of the casing, a shaft journaled 1n the
bearings, a rotary element carried by the

tionary member in place, substantially as

37. A rotary motor comprising a casing,
a front bush bearing therein, a ported sta-
tionary member closing the rear part of the
casing, and containing a bush bearing, said
member being removable through the rear
end of the casing, a shaft extending into
the rear bush bearing and through the front
bush bearing, a rotar
the-shaft and located ﬁetweeﬂ the bearings,
and clamping means for locking the ported
stationary member in place, substantially as
described. o -

8. A& rotary mofor comprising & casing,

and rearwardly there-

element carried by

|
l

bearing within said casing, a ported sta-
tionary member removably held within the
rear part of the casing and containing a
bush bearing, said ported member being re-
movable through the rear end of the casing,

g and through the front bush bearing and

the front thrust bearing, a rotary element

i1

76
a shaft extending within the rear bush bear-

carried by the shaft located between thebush

bearings, and clamping means for locking

| the ported stationary member in place, sub-

EFErrale— Rl il—— T e e e

’

|

stantially as described. |
39. In a rotary motor, a portable casing
or shell, a bush bearing and a thrust bear-
ing supported within the forward portion of
said casing, a stationary ported member re-
movably secured in the rear portion of the
shell or casing and carrying a shaft bearing,
said member being removable through the
rear end portion of the casing or shell, and

a shaft extending within said bush and

thrust bearings and carrying a rotary motor
element in the rear of the front bush bear-
ing and thrust bearing, substantially as de-
scribed. | - |

40. In a rotary motor, a portable casing
or shell, a bush bearing and a thrust bearing
supported within the forward portion of
sald casing, a stationary ported member re-
movably secured in the rear portion of the
shell or casing and carrying a shaft bearing,
sald member being removable through the
rear end portion of the casing or shell, a
shatt extending within said bush and thrust
bearings and carrying a rotary motor ele-

ment in the rear of the front bush “bearing

and thrust bearing, and means for lubricat-
g the front bush bearing. o

41. In a rotary motor, a casing or shell,
a bush bearing and a thrunst bearing sup-
ported in its forward portion, a stationary
ported member removably secured in the
rear portion of the shell or casing, and con-
taining a bush bearing, said member being
removable through the rear end portion of
the casing or shell, and a shaft extending
rearwardgr mnto the ported member and

75

80

85

0

23

100

105

110

within the bush bearing thereof, said shaft

extending through the front bush bearing
and thrust bearing and having s rotary

motor element between the bush bearings,

substantially as described. - |
In testimony whereof, we have hereunts
set our hands. S
WILLIAM S. ELLIQTT.
FRANK M. FABER.
- Witnesses as to W. S. Elliott:
H. M. Corwix, -
JoBN Miirer, o
- Witpesses as to F. M, Faber:
E. L. Strong,
J. WHITING, 5‘ .
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