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UNITED STATES
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No. 853,563,

~ Specification of Letters Patent.
. Application flsd Juue 32,1008, Serial No. 322,899,

Patented May 14, 1607.

To all whom it-may concern:
"Be it known that I, PETER PHILLIP, 8 citi-
zen of the United States, residing at Rogers
Park, in the county of Cook and State of 11li-
5 nois, have invented certain new and useful
Improvements in Turbine-Engines, of which
the following is a specification. ‘

This invention relates to turbine engines,

and has reference more particularly to that

10 class or type of such engines wherein the flow
of the motive fluid is racial.

This type of engine comprises essentially

a driven shaft, a casing, and a rotor and

stator both mounted with their centers coin--

15 éident with the axis of the shaft, and each
provided with radial %’;mups:of buckets or
~ vanes between which the motive fluid flows

. from the center to the periphery, impelling !

the rotor through impact with its buckets or
zo vanes and re-acting against the stationary
" buckets or vanes of the stator.
The object of this invention is to provide
an improved and simplified turbine of this
_type, wherein the maximum impact and ex-
35 pansive efficiency of the steam or other mo-
tive fluid is utilized, and wherein the speed
‘of the motor may be nicely and automatic-
ally adjusted by controlling the amount or
volume of steam admitted. '
30 The invention will be readily understood
_ when considered in connection with the ac-
companying drawings showing an approved
mechanical form thereof, wherein,—
. Figure 1 isa central vertical section through
35 the motor transversely of the shaft; Fig. 2 is
" a side elevation, partly broken out to dis-
_close interior parts; Fig. 3 is a central verti-

cal section longitudinally of the shaft; Fig. 4

is a detail cross-sectional view through the
40 shaft and steam-distributing chest; and Fig.
5 is an enlarged cross-sectional detail througl

the shaft, steam-distributing chest, and annu-

lai valve which controls the admission of
steamn to said distributing chest. o
Referring to the drawings, 10 designates
the cylindricg! casing of the motor, which is
- mounted on feet 11 preferably cast integral
.therewith, o o
.12 designates the sides or covers which cen-
su teron and are bolted to the cylindrical casing
- 10; and which ca.naf the driven shaft 13 in
guitably packed and lubricated bearings 14.
Within.the*évlinder 10 and preferably cast
integral therewith is & hollow or chambered

45

disk 15 serving the function of a stator or ss
abutment member. : '

16 represents each of the rotors, which are
located one on either side of the stator 15
and which are keyed to the shaft 13 and held
rigid against shoulders 17 on the shaft by
means of nuts 18. The shaft 13 and rotors
16 are held in a fixed relation to the station-
ary frame members 10 and 15 by the nuts 18
bearing against-brass sleeves 19 which take
the end thrust of the rotors through the nuts
18 as well as the weight of the shaft and ro-
tors, thereby maintaining the revolving parts
central with the stationary frame members.,
An opening 20 connecting the cylinder 10
with the chamber of the stator 15 constitutes 7o
an inlet for the steam or other motive fluid,
,an inlet pipe 21 being shown as connected to
the casing 10 coincidentally with the opening
20; and other openings 22 (Fig. 1) closed by -
caps or covers 23 permit inspection of the in- 55
ternal parts. i

24 represents the exhaust opening herein
shown ss tangentially communicating with
tRe lower end of the cylinder 10, :

The stator 15 is formed with a central 8
opening to accommodate a bronze casting 25
that surrounds the driven’shaft-13 and con- -
stitutes the steam-distributing chest. This -
casting is confined in place by an integral
collar 26 formed on one end thereof engaging 8s
_an snnular counter-sunk shoulder 27 on one
side of the stator 15, and a nut 28 screwing
into the other end of the casting and bearing
against the opposite side of the stator. The
casting 25 has formed therein & series of-go
radially disposed steam-pockets 29, each of
which 1s provided with a radial inlet port 30,
and with approximately fangential outlet
| ports 31 at the ends. . The inlet ports 30 lie
in the transverse plane of the central cham- g3
ber of the stator 15; while the outlet ports 31
are coincident with the spaces between the
inner faces of the rotors 16 and the adjacent
outer sides or faces of the stator 15. These ‘
‘opposed surfaces are made slightly divergent. 100
from the center outwardly, as clearly shown

6o

65

| in Fig. 3; and in dovetailed grooves 32 and 33

on these diverging surfaces of the rotors and
stator are secured buckets or vanes 34 and
35; respectively, the inner surfaces of which 105

are concave and so disposed thet adjacent "
buckets in a radial direction have their inside

surfaces substant;ia.lly “tangential to. each
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other and to the discharge ports or nozzles | ratio of the nozzle area to the effective area of
31, allowing the steam or gas to leave one for | the outer row of buckets should be such that
the other without shock and in such a way | with an assumed initia] Pressure and vacuum
as to impart the greatest work to the buck- | the final velocity of the steam with reference
ets with minimum frictjon. to the casing shall be nil, and with reference 70

Surrounding the distributing chest 25 | to the peripheral speed of the outer rotor
within the chamber of the stator 15 and con- . vanes the same. If these conditions are o).
centric with said distributing chest is g loose | tained, the- exhaust steam should flow in
fitting valve sleeve 37 (see in particular both directions from g point opposite the ex-
Fig. 5), each longitudinal half'ofl.)which is [ haust outlet to the exhaust through the pas- ;5
provided with a series of radial slots of syc- sageways 46 on either side of the stator and
cessively increasing width; said slots being | opposite the peripheries of the rotors. In or:
der to know, while the turbine is in operation,
that these ideal conditions are malintained,
consistently with the highest efficiency, afloat- 8o
ing vane 47 is fastened to the shaft 48 located
diametrically opposite to the exhaust outlet
24 and supported in bearings and suitable
stuffing boxes in the sides or covers'12 of thé
cylinder. The vane 47 is held normally ra- 8s
dial by a weighted handle or lever 49 on the
ou tsid)(; of the casing. The action of the vane
is as follows, . If the rotor runs too slow,
then-the velocity of the steam issuing from
the last row of pockets will be greater than 90
the velocity of the‘buckets, and the folding
vane 47 will be deflected in 4 direction oppo-
site to that in which the rotor is- running,
And conversely, if the rotor runs too fast,
the folding vane will lean the way the rotor 95
runs. - A change of governot adjustment or
of the initial or terminal pressure of the steam
will rectify abnormal conditions,

It is evident that modifications and vearis-
tions in respect to minor ‘details might ‘be 100
made By those skilled in the art without de-
parting from the spirit or sacrificing any of
the advantages of tﬁe invention. -

Telaim: '

1. In a radial flow elastic fluig turbine, the 105
combination with g driven shaft, of g sta-. . .
tionary casing coniprising g cylindrical wall,
"side walls qr covers, and an internal cham.
bered disk having an inlet port and outlet.
ports: constituting'd_isch&rge' nozzles, the di- rio
rection of which is in a plane perpendicular
to the shaft and tangential to the curve of the
rotor vanes at the point of ‘admission, of a
rotor fast on said shaft within said casing,
and alternate rows of vanes onsaid rotor and 11 5
chambered disk, respectively, the inner row -
of ‘vanes on said rotor closeiy surrounding
said discharge nozzles and receiving the im.

39, 40, 41, 42 and 43 of the valve sleeve and pact of the motive fluid directly therefrom,
the inlet ports 30 of the distributing chest substantially as described. . = - ' Jlzp
into the pockets 29 of the latter and thence | . 2. Inaradial flow elastic flujd turbine, the

out through the discharge ports 21, striking | combination with a driven shaft, of a station-

the first or innermost row o vanes which are | ary casing comprising 4 cylindrical wall, side
attached to the rotors. = After leaving these | walls or covers, and an internal chambered
vanes its direction is changed by the vanes in ‘disk having an inlet port-and two annular 12 5
the stator until it strikes tangentially the sec- | rows of outlet portg constituting discharge
“ond set of rotor vanes, and.so on to the last nozzles, the direction of which-is in a plane:

- Tow of rotoy vanes, whence it exhausts from perpendicular to the shaft and. tangential to

the cylinder casing through the “discharge | the curve of the rotor.vanes at, the point.of
outlet 24, The speéd of tEe rotors and tEe ddmission; of g pair of rotors fast on said 130

narrowest to the widest. These slots are
designed to be thrown into and out of regis-
tration with the inlet ports 30 of the steam-
distributing chest by a relative rotary move-
ment of the valve sleeve upon said distrib-
uting chest. . ¢ Lo
It will be observed that as the valve sleeve
37 is turned in the direction indicated by the
arrow in Fig. 5, the inlet ports 3Q served by
the ports 38 of the valve sleeve will be first
cut-off; a continued movement in the same
direction next cutting off the ports served by
the valve-ports.39 ; and a stil further move-

’
so oun until all of the inlet ports’30 have
been closed. 1In this latter condition, a re--
verse movement of the valve sleeve 37 effects
& gradual opening of the inlet ports in the
manner described. ‘ '

Any suitable means for attuating the valve
sleeve 37 in the manner descriged either
manually or automatically may be em-

loyed; "a simple mesans for that purpose
Eerein shown consisting of a rod 44 passing
through suitable stufling boxes in the walls
of the cylinder and rovided with g’ key 45 |-
engaging the valve s{:aeve. The rod 44 may
be connected externally of the motor casing.
with manual means for moving the sariie
longitudinally,. or" with an automatic gov-
érnor- 8o arranged that as the speed of “the -
turbine goes above normal the valve sleeve
will révolye in g direction to cut off the
steam, -and when the speed goes below nor- .
mal the sleeve is moved: in the opposite
direction to admit more steam,. :
- In operation, the steam enters the inlet

port 20 and fills the chamber of thestator 15,
whence it passes through the valve-ports 38
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shalt within said casing and on ¢ither side of
said chambered disk, respectively, and alter-
nate rows of vanes o said rotors and the op-
posed sides of said chambered disk, respec-
¢ tively, the inner rows of vanes on sail rotors
closely surrounding said discharge nozales
and receiving the impact of the motive fluid
directly therefrom, substantislly as deseribed.

3. In aradial flow elastic fluid turbine, the
combination with a driven shaft, of a sta-
tionary casing having an inlet port and an
outlet port for the motive fluid and bearings
for-said shaft, a stationary annular motive
Aunid chest within said casing and surround-
ing said shaft, said chest having a plurality of
m%et ports communicating with the inlet port
of said casing, and an annular row of outlet

orts constituting discharge nozzles, a rotor
ast on said shaft within said casing, and al-
ternate rows of vanes on said casing and ro-
tor, respectively, the inner row of vanes on
said rotor closely surrounding said discharge
nozzles and receiving the impact of the mo-
tive fluid directly therefrom, substantially as
described.s '

4. In aradial flow elastic fluid turbine, the
combination with a driven shaft, of a sta-
tionary casing having an inlet port and an
outlet port for the motive fluid, and bearings
for said shaft, a stationary annular motive

20

25

3o

fluid chest within said casing and surround-

ing said shaft, said chest having an annular
row of inlet ports communicating with the
inlet port of said casing and an annular row
of outlet ports constituting discharge nozzles
an annular valve surrounding said chest op-
posite and controlling the inlet ports thereof,
a rotor fast on said s%aft within said casing,
and alternate rows of vanes on said casing
and rotor, respectively, the inner row of
vanes on said rotor closely surrounding said
discharge nozzles and receiving the impact
-of the motive fluid directly therefrom, sub-
stantially as described. -

5. In a radial flow elastic fluid turbine, the
combination with a driven shaft, of & sta-
tionary casing having an inlet and an outlet
for the motive fluid and comprising a cylin-
drical wall, side walls or covers, and an inter-
nal ehambered disk having an inlet port com-
municating with the inlet port of said casing,
a stationary annulir motive fluid chest with-
in and axially coincident with said internal

_chambered disk, said chest having an inter-
mediate annular row of inlet ports commu-
nicating with the interior of said chambered
disk_and two annular rows of outlet ports
constituting discharge nozzles disposed in

35

45

55

planes outside -of said .charabered disk, re--

o spectively, a pair of rotors fast on said shaft
within said casing and op either sidé of said
chambered disk, respec
rows of vanes on said rotors and the o

osed

sides of said -chambered disk, respectively,.
5 the inner rows of vanes on said rotors closely

rounding .the s

vely, and alternate

8

surrounding said discharge nozzles and re-
ceiving the impact of the motive fluid directly
therefrom, substantially as deseribed. '

6. In aradial flow elastic fluid turbine, the
combination with a driven shaft, of a sta-
tionary casing having an inlet and an outlet
for the motive fluid and comprising a cylin-

70

drieal wall, side walls or covers, and an inter-

nal chambered disk having an inlet port com-
municating with the inlet port of said casing,
a stationary annular motive fluid chest with-
in and axially coincident with said internal
chambered, disk, said chest having an inter-
mediate annular row of inlet ports commu-
nicating with the interior of said chambered
disk and two snnular rows of outlet ports
constituting discharge nozzles disposed in
planes ‘outside -of said chambered disk, re-

18

8o

spectively, an annular valve surrounding -

said chest opposite and controlling the inlet

83

ports thereof, & pair of rotors fast on said -

shaft within said easing and on either side of
said chambered disk, respectively, and alter-
nate rows of vanes on said rotors and the op-
posed sides of said chambered disk, respec-
tively, the inner rows of vanes on said rotors
closely surrounding said discharge nozzles
and receiving the impact of the motive fluid
direetly
seribed. :

7. In a radial flow elastic fluid turbine, the -

combination with a stationary casing having
an inlet port and an outlet port for the mo-
tive ﬁuié), and a driven shaft suitably jour-
naled therein, of a rotor mounted on said shaft
within said casing, co-operating vanes on
said rotor and casing, respectively, an annu-
lar distributin%ichestv withi '

nular row of inlet ports and an annular row
of outlet ports constituting discharge noz-
gles, and an annular valve surrounding said

_therefrom, substantially as de--

9

95

\

‘100

n said easing sur-
aft, said chest having an an- -
10§

chest and provided with ports co-operating .

with the inlet ports of the latter, said valve
ports being so formed and distributed as to
successively cut off the inlet ports of the dis--
tributing c{est when turned continuously in/
one direction, substantially as described. = .

8. In a radial flow elastic fluid turbine, the
combination with a stationary casing havin

tive fluid, and a driven shaft suitably jour-
naled therein, of a rotor mounted on said
shaft within said casing, co-operating vanes
on said rotor and casing, respectively, an an-
nular distributing chest within said-casing

_surrounding the shaft, said chest having an

annular rew of inlet ports of uniform cross;
sectional drea and an snnular row of outlet
ports_constituting discharge nozzles, and an
annular valye surrounding said chest and

rovided with. ports-co-operating. with- the
mlet ports of the latter; sajd valve ports be-
ing of successively incressed cross-sectional
area whereby they successively cut off the in-

: g 11§
an inlet port and an outlet port for the imo-

120

125

130 : N
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let ports of the distributing chest when said | oted floating vane in the exhaust passage,

unnular valve is turneds,continuously in one
direction, substantially as deseribed.

9. Ina radial-flow elastic fluid turbine, the
combination with a stationary casing having
an inlet port, an exhaust passage, and a dis-
charge port, of a driving shaft suitably jour-
naled in said casing, a rotor fast on said shaft,
co-operating vanes on said rotor and casing,
respectively, means for directing and distrib-
uting motive fluid to said vanes from the cen-
ter of the casing outwardly or radially, a piv-

and a handle or pointer on the pivot of said
floating vane outside the casing serving to
both hold said floating vane in a normally
radial position and to indicate the position of
the vane when the velocity of the steam rela-
tively to the velocity of the vanes deflects it,
substantially as described.
] PETER PHILLIP.
Witnesses:
SamueL N, Ponp,
IFrepeRIcK C. Goopwin.
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