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- To all whom it may concern:

of the United States, residing at Spokane,
county of Spokane, and State of- Washington,

-~ Beit known that 1, A C. Towms, a citizen

have invented certain new and useful Im.

provements in Turbine-Engines, of which the

- following is a specification, reference being

had therein to

- This Invention relates to a turbine engine,

10

and particularly to that typ
“tic fluid turbines in which the fluid is con-
tmuously expanded and successively. -
:sented to a greater area of the surface of the

e known- as elas-

~“wheel upon which it impaects.

15

. The mvention has for an object to provide
~anovel and improved construction for intro-

ducing the elastic thaid through nozzle rings

into contact with the buckets or blades of the

- turbine wheel and disposing the delivery end

20

29

~ the
~ the fluid at the sides of the wheel. .

30

5 . Another

“of one nozzle opposite the receiving’end of
another nozzle said

. d receiving end.being of
greater area than the delivery end of the op-

posite nozzle so as to

sure thereof which would not only diminish
ower obtamed but causé a leakage of

A further object of the invention is to pro-
vide a turbine with successive turbine wheels

‘having buckets or vanes and intermediate
fead rings each having passages of succes-
sively increasing area relative to the wheels

which receive and deliver thereto by the de-

Hlecting blades in said passages. -
. object of the invention is to pro-
vide the final wheel of the series with an ex-
pansion chamber and free inlets to all of the
buckets in the final wheel because at this

- time the steam has expanded to such a low

49

pressure that the condensing action with the

free passage of the steam through- the wheel
18 most effective. - ,.

- Other and further objects and advantages
of the invention will be hereinafter fully set

45 lorth and the novel features thereof defined
by the appended claims. '

o bhe llne 2—

- In the drawing:—Figure 1 is an elevation

with parts in ssction on line 1—1, Fig. 2;

Fig. 2 1s a section through the nozzles upon

- the valve shifting connections; Fig. 4 is a

~sectional

56 .turbine wheel and blades; Fig. 7 is a detail

perspective of one of the .bla,dif-zs removed.

al perspective of the inlet nozzle; Fig.
5 15 a detail perspective of the deflecting ring
and blades; Fig. 6 is a similar view of the

the accompanying drawing.

. pre-:

PC _ prevent: interference
- with the velocity of the steam ora back pres-

2, Fig. 1; Wig. 3 is a detail plan of

—

several views of the drawing. e
10, designates the casing

The numeral
which may be of

Like num'er'al,ls. refer to like pra,rt's.. m thé-

any desired construction or.

60

configuration to -accommodate the number

“of turbines to be disposed therein. This cas-
ing 1s provided at one end with a plate 11

-carrying the shaft bearings 12 in which the

plate 16 containing

~downwardly into the
‘its discharge end 19 disposed adjacent the
Codper-
with the opposite side of this wheel is 2,
Eavin deflecting blades and
80
‘The wheel 20 may be formed in segmental sec-

atin%

shatt 13 is mounted, the opposite end thereof.

65

being supported by- the end plate 14 of the

plate 14 also suppor .
> 1 the feed passage 17 lead-
ing from theinlet valve 18. A series of these

casing having shaft bearings 15. The end.
pports the nozzle or inlet

70

nozzle valves are disposed about the circum-

ference of the casing. The passage 17 may

“be of circular cross section at its upper por-

tion, as shown in Fig
angular cross section at

first or primary turbine wheel 20.

nozzie plate 21 _
nozzles therein as heéreinafter described.

tions secured to' the.central disk 22 carried

| by the shaft by any desired means, such as

the connecting flanges shown at 23, the
flanges -of adjacent wheels being adapted to
contact at tfw inner side of the de

ring 21. At the opposite side of the deflect.
ing ring 21 from the wheel 20 is a second

wheel 25 of similar construction and codper-

ating therewith is a deflecting ring 26 having

‘passages therefrom of successively increasing
this ring a

area, while at the discharge from th
third wheel 27 is mounted. The wheel com-
municates with a reversing chamber 28 se-

cured to a bulk head 29 which incloses the

wheels and deflecting rings and is provided

. 4 and thence merging

75

85

ecting.

90

99

with a discharge 30 from the final wheel.

The reversing chamber is _
series of blades 31 forming channels extend-
ing from the inlet 32 thereof to the discharge
33 and each end communicates with the
wheel which delivers initially to the cham-

may be used. The discharge through the

port 30 enters the chamber 34 provided with
at its periphery a =
es and passages 36.

an abutment 35 havinﬁ
series of deflecting bla

provided with a

100

ber thus causing a reversal of the fluid in its
travel through the series of wheels and rings.
The successive chambers 28 are increased in
area to properly carry the expanded steam.
Two are here shown 1n the circuit of blades
and wheels, although any desired number

105

110 .



~ which blades déliver to the fourth or final
wheel 37, and the discharge therefrom enters
. ‘the exhaust or condensing chamber 38:
" Each of the turbine wheels is constructed
as shownin Figs. 6 and 7, of the OEposu;e side |

. of the plates 39.

- of the wheel to be built up and the blades or
- .vanes thereof formed of drop forged steel
‘mth their ends rweted mto the grooves of the
rim.

15

- may be formed in any desired manner, for |
‘instance, by means of the segmental biades

a

plates 39 which are prowded with apertures
40 adapted to receive the ends 41 from the
curved or segmental blades 42, these ends 41
being riveted or otherwise secured within the

channels 43 formed on the outer face of each

This permits the segment

The deﬂectmg rmgs such as 21 and 26,

© 440f drop forged steel havmg the rims 45 cast

20

thereon, as'shown In Flg
prowdéd with the projecting rib 46 whach 1s.
disposed overla,ppmg relation to the flange
47 of the wheel rinis and-by which the de-

5. - These rims are

“flecting ring is rlgldly secured In position by

any desired .means irém. the casing, for in-

~stance the bolts 48 extending therethrough.

- at the inner periphery of these wheels and
effect the balancing thereof they are mounted

The flanges 47 of the wheels are suitably

‘apertured and adapted to receive the bolts 49
by which they are secured to the hub sec~

a0

tions such as 22.
In order to form a steam tlght c:onue(,tlon

~ upon the shaft 13 by a hub 50 keyed thereon

35

at 51 and secured
series at 52.
shoulder 53 against which the hub plate 54

of the second wheel abuts, while the bla,de 22

. rests in. contact with the hub 55 of the plate

40

00

54, and is secured by any suitable means
such as the bolt 56 extending through.the

hub plates 22 and 54 and mto the shoulder

53 of the hub 50. Beneath the hub plate 52

the abutment 29 is disposed and carries the

reversing chambers 28, before described,

these parts being secured in position by the

bolt 57 through the casing and supported u pon
a shoulder 58 on the inner face thereof.

e&ch end of the hub a packing ring 59 1s chs- '
posed and a lubricating pipe 60 extends

~ thereto from a suitable source of supply.

The abutment 35 provided with the de-

| ﬂectmg passage 36 is secured by a bolt 61 and

provided with a channel 62 1n which the

Hange 63 from the hub 64 of the wheel 37 is

adapted to travel, said hub being also pro-

 vided with packmg rings 65 and lubrlc&tmg

tubes 66 leading thereto. The wheel 37 1s

~ provided with the inner flanges, as betore de-

63

60

scribed, and an outer flange 68 adapted to

travel in the channel in the ‘casing so as to
prevent escape of steam about, the periphery
of this wheel.

By reference to Fig. 2 the construction and
relative armngement of - the feed passa,ges

to the third wheel of the
This hub is provided with a

reversing
‘than the

ment 29

expansion chamber 34 through the ports 36
to the final wheel 27 from which it is dis-

‘shown in operative position.
prises a bar 70 having an inclined upper sur-

4
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and buckets of the Wheel will be seen, By

this arrangement each of the deflecting rings
'1'1s provided with a series of detlecting ‘blades’
and passages of successively increasing area,.

those upon one deflecting ring being disposéd
opposite to passages of dlﬁerent area upon;

the adjacent ring, that 1s, so that the dis-
charge from a -smaller passage will “be
through a wheel and into a ring of larger.
capacity. -In the form shown in Fig.

feed from the nozzle 17 is through the first

wheel 20, thence through the deﬂectmg pas-
sage of ring 21 to the Wheel 25, and-1s deliv-

ered thereh'om to a deﬂectlng passage of

greater area in ring 26 which in turn dis-

passage of the ring 26 which discharge into

, I.fh.e 7 5

80
| charges into the third wheel 27. The par- -~
tially expanded fluid now passes through the
| reversing chamber 29, thence again through
the third wheel and through the deﬂeotmﬂ'

85

the wheel 25, and the flow thelefrom dis-

ring 21 of greater area than the opposite pas-

;.-cha,rges through the deflecting passage in the

sage in ring 26 thus acting upon an increased -

area of the wheel 20. The discharge from
the latter wheel passes through the second:
Eassage which 1s of greater area -

rst and begins -its final passage

90

through the first wheel, theuee through the:

deflecting blades of the ring 21 which are of

95

greater area than the preceding passages

through said ring’and discharges 1nto the
wheel 25. Krom this wheel the discharge
passes ‘to the. defiecting blades of the ring 26
which are larger than the preceding passages
in that ring, and the final discharge 1s to the
wheel 27 opposite ‘the port.30 in the abut-
'The steam then passes from the

charged 1mto the vacuum or coudeusmn

| (,hamber 28.

- Various forms of
may be used for re
this valve governed b ‘the speed of rotation
of the wheels and the shaft carried thereby.
Oneé form of such mechanism is claimed 1n
my application filed January 24th 1908,
Serial No. 412,451 and 1s here ﬂeueralh
This CO-

%Overmug mE(JhEL]JISIIL

face adapted to bear against the {riction
wheel 71 carried by the upper end of 111@
valve stem 67, this bar being proudgd at 1t

iree end Wlth shoulders 72 and 73 dlbposed

in opposite directions as shown in Iig. 3.
'thus bar when once adjusted to the engme
running at predetermined speed is not a(,tu—

ated, but for the purpose-of actuating it
uuder a - change of speed, an oscillating
catcher arm 74 1s pivotally mounted at 75

upon an eccentric sleeve 76 carried by . an
eccentric 77 mounted on gear 78.

pinion 79 formed on the gear 80 pivoted upon

ating the opening of

Lhis gear
is loose on shaft 13 and meshes with the

100

105

110

115

120

125

130



r .
1] ey
F

13

804,409

a8

~ the stud 81 carried upon the bracket 82 from | sure cannot enter between the wheels as the
the end plate. ~ The gear 80 meshes with the

pinion 83 keyed to the shaft 13 trom whence
these parts are driven. ‘The catcher arm 74
when 1n the position shown in Fig. 3 does.not

actuate the valve rod, but may be oscillated

in either direction by its connection with the

governor 84, one end of which is connected
to the shiding collar 85 having a slotted flange .
86 which is connected by rod 87 with the
~bell crank:lever 88 pivotally mounted at 89

1n the arm 90 in the valve case and provided

15

with pin 91 disposed-in slot 92 of the catcher
arm by which it may be laterally oscillated

to bring either the bifurcated portion 93 or
94 thereof into contact with either the shoul-

. ~der 72 or 73 and move the valve rod either
- toward or from the main shaft and corre-

. spondingly shift the valve. =

from the foregoin

_The operation of the invention will be seen
n the foregoing description, and it is
~obvious that the wheels may be disposed in '_

~any desired place corresponding to the de-

25

. of the passages or nozzles may be varied as
~found expedient, it being essential that they .

- 30

~sired position of the shaft, that is, either in a

vertical or horizontal position and the num-
ber of vanes to be covered in area by any one

increasesuccessively in area with the expan-

sion of the steam so as to afford the necessary

- 1mpacting surface for that action and that a

85

10

o0

55

80

- greater area of buckets be provided on the
. secondary wheel than those upon the pri- |
- mary wheel. zles
serles may also be varied as found desirable,
and the number of wheels used. may corre- |
spondingly be varied. It will be observed

The number of nozzles in each

that in each instance the area of the passage
or nozzle delivering to the wheel is less than

the recelving portion of the succeeding pas- |
-sage at the opposite side of the wheel which
‘1s essential to obviate the back pressure and
- 1mpedance of the velocity of the steam which -
- decreases the speed and diminishes the power
45

to be secured besides producing leakage from

‘the wheels. o

It will be seen that the area of the deflect-
ing blades in the first ring correspond with
the number of ‘vanes in the first' wheel, and
those deflecting blades introduce the steam
into the second wheel where a greater area
of vanes is exposed than was used in the

first wheel. After passing from the second |
~wheel the deflecting blades. of the second
ring have a still larger area than the first
~sertes of said blades and its discharge is to

an - 1ncreased area upon the third wheel.

The steam then passes through the reversing

chamber back through the series of blades

and vanes as before described and is a second
time reversed for its final passage through

~ the largest area of all of the wheels and de-

65

~tion for mounting the wheels and rims
mits them to be fitted so that the feed pres- |

The construc-
per-

flecting blades of the rings.

pressure would be equal against the first

~wheel to that against the third wheel and

between the head of the engine.and the
bulkhead all three wheels are brought to a

balance and each supports the other. The

wheels are brought to this balance by means

of the steam traveling back and forth through
them, and the flow while thus doing its work

meaintains a perfect balance, and the steam
between the engine head and casing or the
first wheel would bé of the same pressure as

the steam between the third wheel and the-
bulkhead. There is also a bulkhead dis-.

.posed above the fourth wheel to prevent
leakage of steam about the outer ends of the
vanes. . 1t will be seen that the fixed dis-

charge from the number of vanes upon the

| first wheel approximately equals in area that
of the first vane upon the secondary wheel
~with which the steam impacts.

. _ ~ All of the
vanes In the final wheel are simultaneously

70

78

&0

a5

acted upon by the steam from the expansion

chamber as at this period the pressure is so

low that more benefit is received from the
condensing action at the delivery side of this

‘wheel than by the direct impact of the steam
“thereon. 1 _
‘a simple, efficient and economically con-
structed form of engine in which the expan-
sion of the elastic fluid is utilized to the full-

The invention therefore presents

est extent and without impedance of its flow
and velocity in its passage’ therethrough
thus producing the maximum of speed and
power with relation to the initial pressure.
Having described: my invention and set

forth. its merits, what I claim and desire to
‘secure by Letters Patent is:—

1. In a turbine engine, an inclosing casing,
a plurality of turbine wheels therein, feeding
rings intermediate of said wheels and each
having deflecting- blades in a plurality of

series of increasing area and reversing means:

communicating with the final wheel opposite

one of the series of blades feeding thereto.

2. In a turbine engine; an inclosing casing,
a plurality -of turbine wheels therein, feeding

‘1ings intermediate of said wheels and each®
having deflecting blades in series of increas-

Ing area, and a reversing chamber upon said

_casing communicating with the final turbine

wheel..

3. In a turbine engine, an inclosing casing,

a plurality of turbine wheels therein, feeding

‘rings intermediate of said wheels and each
having deflecting blades in series of increas-

Ing area, a reversing chamber upon said
casing communicating with the final turbine

the primary turbine wheel.

4. In a turbine engine, an inclosing casing,

a.plurality of turbine wheels therein, feeding

i rings intermediate of said wheels and each

having deflecting blades in series of increas-

90 -

95-

100

105

110

115

120

wheel, and a reversing chamber-on the oppo-
site side of said casing communicating with

195

180
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ing area, & reversing chamber upoti said cas-

ing communicating with the final turbine

‘wheel, a reversing chamber on the opposite
- side of “said casing -communicating with the

Er_imary turbine wheel, an expansion chamber
having & port communicating with said final

“wheel, a continuous series of nozzles dis-

10

15.
- versal of the direction of flow therethrough.

20

~ chargifig from said chamber, and a turbine
 wheel cb6perating with said nozzles. |

5. In a turbine engine, a plurality of tur-
bine wheels, feed rings adjacent thereto hav-

ing passages of successively increasing area

whereby a larger area is exposed upon each:

succeeding wheel, and reversing passages at
opposite sides of said wheels to effect a re-

6. In a turbine engine, a casing, a plurality

 of turbine wheels therein, an interposed feed

ring having a series of feed passages therein of
successively increasing capacity, a secondary

. feed ring having a series of passages of suc-
“cessivelyincreasing capacity disposedin aline-

20

ment with the passages of the. primary ring

«‘:lIld’ Of dlfferent area therefrom .and a revers-
ing .passage communicating with the final

“turbine wheel.

of turbine wheels therein, an interposed feed

30

7. In a turbine engine, a casing, a plurality

ring having a series of feed passages therein of

successively increasing capacity, & secondary

feed ring having passages of successively in-

creasing capacity disposed in alinement with

‘the passages of the primary ring and of greater

35

8. Ina turbine engine, a casing,
of turbine wheels therein, an interposed
. feed ring having a series of feed passages
40 '

area than said primary passages and. a revers-
ing passage communicating with the final
turbine wheel. EE

therein of successively increasing capacity,

& secondary feed ring having passages of

| »-

sﬂCcess1§e1y increasing capacity disposed 1n
alinement with the passages of the primary |

ring and of greater area’than said primary

45

~with- the. primary and
an, expansion chamber communicating with

o0

55

passages, reversing passages communicating
nal turbine wheels,

the. discharge from said wheels, a continuous

~ series of -nozzles communicating with said-
chamber, and a turbine wheel disposed at

the discharge of said nozzles.

9. In 4 turbine engine, & casing, a-plursiliijy
of turbine wheels therein, an interposed feed

- ring having a series of feed passages therein

of successively increasing capacity, -a sec-
ondary feed ring having passages of succes-
sively increasing capacity disposed in aline-
ment with the passages of the primary ring

.and of greater area than said primary pas- |
40 .

sages, reversing passages communicating with

the primary and.

. s ""'"i": " .
- ' b l "_‘! '
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-and overlapping

;plura,lity _

_ final turbine wheels, anex- |
pansion chamber: communicating with the |

discharge from said wheels, a continuous

series of nozzles communicating with said

chamber, a turbine wheel disposed at the

discharge of said nozzles, and a condensing

wheel therein, and a circular feed nozzle for

sald wheel provided with a passage having

an angular discharge portion disposed at
substantially a right .angle to the. curved

inlet portion thereof. _ |
11. In a turbine engine, a casing, a shait

chamber at the delivery from said last men~
‘tioned wheel. - | _ o
10. In a turbine engine, a casing, a turbine |

70

75

therein, a turbine wheel provided with an

elongated hub having a shoulder and secured
to said shaft, and a secondary turbine wheel
provided with a hub mounted upon the hub
shoulder of the first mentioned wheel.

80

12. In a turbine engine, a casing, a shaft

vided with a hub mounted upon the hub

therein, a turbine wheel provided with an
‘elongated hub having a shoulder and secured
to said shaft,  secondary turbine wheel }ﬁro— |

8o

shoulder of the first mentioned wheel, and a -
feed ring . disposed intermediate - of said -

| wheels and supported from the casing. -

'13. In a turbine engine, a casing, a shaft

therein, a turbine wheel provided with an
elongated hub secured. to said shaft, a sec-

ondary turbine wheel provided with a hub

mounted upon that of the first mentioned
wheel, a feed ring disposed intermediate of

said wheels and suﬁported from the casing,

therein.

B +

OVe anges carried by said
‘wheels and 1ing at the adjacent poértions

90

14. In a turbine engine, a shaft, & plu-

rality of hubs secured thereto and having
oppositely disposed peripheral flanges ap-

100

proaching each .other, and annular turbine

wheels having annular flanges detachably

secured to said peripheral flanges of the hubs.

15. In a turbine engine, a shaft, an annu-
lar turbine wheel secured thereto, a feed ring

105

having laterally disposed flanges at its oppo-

site sides and secured adjacent to said wheel,

and overlapping _lateral'ﬂ&n%fs carried by

said wheel opposite those of the ring.

'16. In a turbine engine, a casing, a feé'd,
nozzle thereto, and & turbine wheel compris-

110

ing side walls having securing flanges and an..

intermediate apertured inset portion, an
-curved vanes having end projections to enter
the apertures in said portions and to be se-

cured within the inset portions.
In testimony whereof I affix my signature.

1n presence of two witnesses. -

ABE C. TOMS.
Witnesses: _
W. J. C. WAKEFIELD,

- K. STANDLEY.

115
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