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To.ll whom it may concern: , . .

i
- vert the kinetjc energy of a fluid, like steam,
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Be it kriqwn that T, Er~gr MOUHL, a citi-
zen: of. the United States, and g resident of
Philadelphia, in the county, of Philadelphii

~and State of Pennsylvania, have invented

certain nhew and useful Improvements in
Turbines, of which the following is a speci-
fication. .~ .. ..o
. This, invention relates to turbires, and
particularly to such as are adapted to con-

into the.mechanical energy of a rotating
wheel. .The principal distinction between

. 'this\and any other known type of turbine
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is, that whereas the present day turbine is
driven peripherally, my improved turbine is
driven facially. = . . ., - Lo ‘
.- One of the principal objects of my inven-

. tien is a turbine wheel provided with blades
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which project axially from its faces and are
adapted. to receive the impulses of a jet of
steam directed by a nozzle, , == .

Another. object is a_turbine wheel whicn
aay be cast in one piece and adapted to be
irotated in opposite directions. , . . -
. .Another object. of my inyention is a tur-
birie whieel driven facially by a, fluid under
pressure and provided with such a perfect

.. exhaust as to'obviate the necessity of pack-

g

. A still further object of this invention 5.4

facially driven turbine wheel
at a constant speed: - . . .. .
. A still further object of this. invention is
to, provide a simple, inexpensive, durable,
economical and efficient. means-for convert-
ing the kinetic energy of a moving fluid into
the mechanical energy of rotation. | |

To the. accomplishment of the recited ob-
jects and others cobrdinate :therewith, .the
present. embodiment pf my invention, com-
prises the method .and means hereinafter de-
scribed, illustrated im . the. ;a,ccqmpanying

adapted to run

. drawings; and embraced within the scope o1
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‘the appended claiths. . -

Tii the said drawings i—Figyre 1 is an ele-.

vation of a facially driven turbine intended
to- be operated by steam; Fig. 2 is a cen-
tral section thereof; Fig. 3 is a parti élde
velopment thereof; Fig. 4 is a lopgitudinal
section of a valve box in conngction there-

~with; Fig. 5 is an elevation of a governor

in copnection therewith ; Fig, 6 is a sidé view
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thereof, and Fig. 7 is & fragmentary view
of a nozzle. ‘ : S

- In the drawings,.1 designates a wheel pro-
vided with a hub 2 adapted .to be mounted
on a shaft 3, and with serrated faces 4. A
steam .chest 5, supported by, a bracket 6 to
face ithe awheel, is provided with ports 7.
Each port carries a nozzle 8 adapted to di-
rect a jet of steam against a blade 9 of a
tooth of the serrated ring which faces the
chest, along the face which connects the
crest of a tooth with the root. of the blade,
and the lip 80 of the nozzle which is adapt-
ed to bridge the crests of at least two teeth.

. The steam chest is fed by a pipe 10, which
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is connected by a port, 39 with the pocket of

a valve box, 11 ;supplied with steam by a
main 12. In the valve box is mounted a
slide valve 13 having a port 40 and pro-
vided with a rack 14 in mesh with a gear 15
mounted on a shaft 16 which is'carried by
the box 11, On the shaft 16 is also_mount:
ed a cvank 17 which is pivotally connecte:l
with.a rod 18. |, Lo o
. A ball governor 19 is vertically supported
by a bracket 20 which is provided with bear,
ings for a horizontal shaft 21. The shaft
carries g bevel gear 22 in mesh with a. simi-
lar gear which is mounted on, {:he governor
spindle. 23.  The governor balls which are.
adapted to revolve with the spindle are con-
nected by rods 24 with a collar 25 slidingly
mourted on:said spindle. The collar 5 js
provided with a horizontal arm 26 adayted
to slide in the vertical slot 27 of: the bracket
20. . On top of said bracket is pivotally
mounted a-crank 28 which is pivotally con-
nected with a suspended lever 29 and with
the rod 18., The lever 29 is projected
through a central perforation of the arm 26,
which carries a perforated nut 81 adapted
to form a floating fulcrum for the lever.
The free end of the lever carries.a nut 32
which supports a spring wound on the lever
under the arm 26. o S
The governor shaft 21 carries a pulley 33

adapted to be belt. connected with a similar

pulley mounted on the wheel shaft 3, which
1s horizontally supported, by bearings of
the pedestals 34. The wheel ‘ ;
pulley 35, for which may, be substituted
either a gear or coupling, adapted to trans-

mit the power.developed by the wheel. The

wheel is mounted in a casing ‘36 which is

provided with an exhaust 37 and with a

dratt hole 38:

By reference to the drawing, the opera-
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_ direction opposite

tion of the turbine is as follows +—Steam is

'
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forced by the pipe 12 into the pocket of the :

box 11 around the cylindrical port 40 of the
valve 13 which registers with the port 39,
and thence by the pipe 10 into the chest 5.
Steam jets are discharged by the chest ports
7 through the nozzles 8 against the blades
99 whose roots are.connected with the crests
of the teeth beyond the mouths of the noz-
zles, which crests are bridged by the lips of

the nozzles, constituting sxﬁastantially an ex-’

panded portion of the nozzle. The ‘ex-
panded steam jet as it strikes. the blade
causes the wheel to rotate and is at the same
time diverted by the blade to discharge faci-
ally at an angle with the direction of the jet,
which prevents any back pressure. The

governor shaft 21, which is adapted to be:

Jriven from the wheel shaft, transmits its
motion to the spindle 23. The spring . coil
wound on -the spindle is adapted to prevent
the centrifugal movement of the balls when
the speed of the turbine wheel is constant.
Any increased speed of the wheel causes the
balls to move centrifugally. The centrifu-
gal movement of the governor is commu-
Sicated to the collar 25 by the connecting
rods 24 to cause it to move upwardly to-
gether with its arm 26. The nut 81 which

% forced to slide upwardly on the lever 29|

causes its' arm which is connected to the
crank 28 to rock in ‘the direction of the
spindle 23, which forces the rod 18 to rock
the valve crank 17 in the direction of the
pipe 12. This movement is communicated
to the valve which is caused to slide in a
to that of the rod 18 and

to partly close the port 39. The spring coil

_on the lower arm of the lever 29 is adapted
to restore the normal condition, whenever
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there is a tendency for the speed to de-
crease. )
Having thus described a one sided turbine,
those conversant with the art will find no
dificulty to make a double acting turbine, 1

therefore illustrated in the drawing a re-

versible turbine. As shown in the drawing,
the turbine wheel is also provided with a
second serrated ring' having blades 9’
adapted to be impelled in a direction oppo-

.site to that of the arrow heads by jets from

nozzles 8, through ports 7" of the chest 5
fed by a pipe 10’ which is connected with
the valve box by-a port 39’ controlled by the
valve port 40’. To reverse the turbine, it
is only necessary to swing the crank 17
to a position opposite that shown in Fig.
4, whereby the port 39 is closed and the
port 39" opened, and the lever 29 is rocked

in a position opposite to that shown in Fig.

% When the crank 17 is moved from the

fore, comprehends

1,105,092

position shown in Fig. 4 into an opposite po-

sition, it must be moved through the posi-
tion wherein it is at right :angles with the
valve, which brings the valve to a position
in which both ports are closed to cause the
turbine to stop before it.is reversed. With

the above described arrangement it becomes:
_impossible for

the turbine to reverse itself,
as the perpendicular position of the valve
crank causes u dead center.

The construction and arrangement thus
far shown and described is considered sufii-
cient where the object is simplicity, low ini-
tial cost, rough and ready usage, and capable
to be operated by an unskilled person. But
without departing from the principle of this
invention it can be so modified as to produce
a highly efficient machine and economical
in the consumption of steam. The faces of
the wheel may be provided with a series of
rings, each ring provided with a modified
series of blades, to be acted upon by jets
adapted to-direct the steam in stages and
to utilize almost its entire range of expan-
S101L. ‘ S

In its broader aspect my

of the various means described, but of
equivalent means for performing the recited
objects, and it is desired to reserve the right

invention, there--
the employment not only .

65

70

75

80

85

90

to effect such modifications and variations

thereof as may come fairly within the scope
of the appended claims. .
What I now claim as new and desire to
protect by Letters Patent, is—
; 1. In a turbine, a wheel, a closure there-
or,
the wheel, means for forcing steam through
said nozzle, said closure provided with'-an
exhaust for said steam, and with
hole -adapted to force said steam through
the exhaust. . ‘
9. In a turbine, a wheel adapted to.be
moved by the action of a fluid thereon, a
closure therefor provided with meansadapt-
ed to convey the moving fluid'to the wheel,
said closure provided with an exhaust, and
with a draft opening adapted to force the
moving fluid through said exhaust.

3. In a turbine, a wheel, a closure there-

for, means for conveying steam through the
clogure to the wheel, said closure provided
with an exhaust and with a draft opening
to force the steam through the exhaust.

Tn testimony whereof 1*hereunto affix my

a draft
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a nozzle inside the closure and facing -
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signature in the presence of two subscribing

witnesses. . L
: ' ERNST MUHL. _
Witnesses: ' c ‘

Parmer WATSON,

Axrserr M. Moore.




