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10 all whom 1t may concern:

Beit known that I, Brus F. Epcag, citizen
of the United States, and resident of Wood-
bridee, 1 the t011nty of Middlesex and State
of New Jersey, have invented certain new
and useful Improvements in Stean- -Turbine

1tnoies, of which the following 1s a speci-
fication.

Iigure 1 1s an elevation view part in sec-
fion and part in full of an engine embody-
e my invention., If1e.2 1sa section thr ough
the cylinder at the hlﬂh pressure steam

chest. K1g. 3 18 a section across the high
presstre steam chest and thr ough one o lude
from the high pressure steam chest to mov-
ing blades. Ifig. 4 1s a view of the mouth
of one of the guides facing on the moving
blades. Ifig. 5 1s a view of two blades 3,
showing contraction of space between said
blades.

I had in view in designing this engine, a
steam turbine capable of using steamn irom
one thousand to five thousand pounds work-
ing pressure, thereby producing an engine ot
Ole‘lt power 1n small space and economical
in first cost of installation, also per H. P. in
operation as hereinafter set, forth.

Details of construction:—1, outside casing
of cylinder, 2, end and mner circumference
casing of cyhnder 3, moving blades on outer
per 1phely of dllVlllg wheel 4, steam guides
from steam chests to moving blades, 5, react-
1ng bla,des or abutments, 6, second steam
chest , third steam chest 8, fourth steam
chest, 9 driving shaft, 10, governor belt, 11,
ﬂovemox 12, puppet cut-oft valve, 13, hloh
pressure steam chest, 14, packing strlps, la
bearing plate for pachmﬂ strips, 16, dr 1V11‘lﬂ
wheel, 17 governor shaft, 18, blockk ﬁllmo
contfumno steam chests, 19 pwchmo etrlps
around moving blades between high and low
pressure steam chests.

General description.—This engine 1s com-
posed of a driving shaft, a driving wheel se-
cured thereto having blades on 1ts outer pe-
riphery, their greatest length being longitu-
dinally with the driving shaft, the curved
surface being the _0110est way of the blade
as shown 1n I‘lo. 53 the blade when two or
three inches wide should be six inches long
on the curved surface, and when eight inches
wide should be two feet long on the curved
surface to allow for the 111011 velocity of the
steam to be utilized without too high a speed

to the engine; these blades between the high |
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chest are surrounded by red
strips so arranged to be lubricated and to
touch the moving blades to prevent leakage
between high and low pressure stean thests
the haeh pressure steam chest being plefel—
ably round and having fan shaped guides as
shown in If1g. 3 to lead the steam on the
moving blades and at such an angle as to
throw the steam on the curved sur face so as

to pass through the contracted surface made

by the pr OJLCUOH on the lower portion of the
blades as shown 1 Ifig. 5, the two blades on
the detail sheet, the blados beimg marked 3.
This construction is to plumlt the steam
when striking the reaction blades coming
back under the blades to the point of en-
trance of the steam from the mouth of the
guides as the Iugh velocity of the steam
coming out of the mouth of the euides might
cause thls result which would deduct SOINE
from the eﬂiciuwv These gunides are fan
shaped as shown m Ihg. 3, ﬂlL mouth of
which 1s a long slot ag show 11 m If1e. 4 and
are set at Such an angle as to thlow the
steam on the curve ed %ur.‘mce of the moving
blades as to give all the bearing possible on
the moving blad% mn combumtmn with the
reacting blades Preferably I would have
this style of cuides from all of the steam
chests to the moving blades. Preferably, 1
would have the reacting blades or abutments
composed of a series of blades as shown, but
an abutment might be formed m a diﬁuult
manner, 1 do not confine myselt to this par-
ticular iolm shown. DBlocks 18 T would se-
cure both to the outer casing 1 and end cas-
ing 2 of the cylinder which wﬂl permit of
the outer casing being made of lighter mate-
rial as these blocks not only help fo hold this
casing together but take the strain off of the
outer casing as the steam chests ave macde 1n
these blochs which 1s of a great advantage
especially .an the high pressure steam chests
as a pipe Irom the puppet valve can be
threaded right through the outside casing
into the block and into the high pressure
steam chest, there being no pressure on the
asmﬂs of th(, cvhndel until after the first
expansion from the mouth of the leads on
the blades to the second steamn chest 6 and by
the time the steam has reached this second
steam chest 6, 1t will have exhausted most
of 1ts ple&}um as the high pressure steam
chest will cover about one fifth of the total
number of blades on the outer periphery of

pressure steam chest and low pressure steam | the driving wheel and by the size of these

metal packing

60

65

70

70

80

85

0

05

100

1G5

110



10

15

- 20

29

30

35

40

45

b0

29

60

&

blades 1 propose to utilize over half the
steam pressure with this first expansion. It
will be seen that the length or the width of
the moving blades are much longer than the
length or width of the stationary blades or
0‘111(165 In some cases they would be four or
hve times the length of the stationary blades
or guicles and much farther apart which will
prevent choking and allow a free passage of
the steam to the exhaust port as it expands.
By making the moving blades long on the
curved surface, I am able to obtain high
economy from high pressure steam as I am
enabled to utilize the velocity due to the high
pressure with less speed to the driving wheel
than I believe has been obtained heretofore.

In very large units I would preferably
build this engine of the multiple cylinder
type, each cyhnder having an independent
puppet cut-off valve preferably of .the bal-
anced cylinder type, as shown, and oper-
ated by a centrifugal governor, each gov-
ernor being set to cut off at different speeds
which will always give full boiler pressure
on the load as the load varies which means
higher economy. This has never been done
before to my knowledge. These cylinders
are composed of circular cylinders prefer-
ably made of steel castings entirely sur-
rounding moving blades 3 on the outer pe-
riphery of driving wheel, 16, and made
steam tight by packing strips, 14 which bear
against bearing plate 15 secured to driving
wheel, 16. Packing strips 14 are held
against bearing plate 15 by springs which
makes the cylinder perfectly steam tight.

Having described my invention, what T
claim as new, and desire to secure by Let-
ters Patent is,

1. A steam turbine engine composed of a
driving shaft, a driving wheel gecured there-
to, sald driving wheel having blades on its
outer periphery and a steam chest on each
side of said driving wheel blades, one, the
high pressure steam chest having guides

leading to the said driving wheel blades,

the other steam chest h‘wmo reacting blades
locatecd therein, the said dI‘lVlHﬂ‘ wheel
blades being lonﬂer and spaced farther
apart than said guldes or reacting blades
and being longer longitudinally with the
driving shaft than crosswise, all substan-
tially as set forth.

2. A steam turbine engine composed of a
drlvmo shaft, a drwmg wheel secured
t-hereto, sald driving wheel having blades
on 1ts outer periphery and a steam chest on
cach side of said driving wheel blades, one,
the high pressure steam chest having Oulclec:
leadlnﬂ to the said driving wheel bhdes
the other steam chest h&VlIlG re-acting blades
located therein, the sald drwmo wheel

blades being 10nger

and 5paced farther |

I
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apart than said oguldes or re- actmg blades,

-qll substantially as set forth.

3. A steam turbine engine composed of a
d¢riving shaft, a dmmcr wheel secured
thereto having bhdes on its outer periphery,
a high pressure steam chest, said steam chest
Iﬂamno an 1nlet chamber contammﬂ' a bal-
anced cylinder puppet valve, said steam
chest having connections to fan shaped
ouldes terminating m a long narrow open-
ing whereby the steam is directed on afore-
&,ald bhdes in a sheet form all substantially

as set forth.

4. A steam turbine engine composed of a
ariving shaft, a driving wheel secured
thereto, said driving wheel having blades
on 1ts outer perlpherj said blades being
surrounded by a circular cylinder havmcr
blocks located therein, containing more than
one steam chest on each side of Said driving
wheel blades, the smallest steam chest, the
high pressure steam chest having a leppet
cut-oft valve, and guides leading to said

driving wheel blades the second steam chest,

the first increase 1n area having reacting
blades 1n one end and guides i1n the other
end leading to the driving wheel blades, the
third steam chest the second increase 1n area
having reacting blades at one end and
ouldes 1n the other end leading to the driv-
g wheel blades and the fourth steam:chest
the third increase in area having reacting
blades at one end and an exhaust at the
other it being over one hundred times the
area of the first and high pressure steam

chest, the driving wheel blades being longer

1011ﬂ1tudma11y with the shaft than the
ouides or reacting blades, said driving wheel
blades having packing strips between the
high pressure steam chest and the exhaust
steam chest, all substantially as set forth.

5. A steam turbine composed of a driving
shaft, a driving wheel secured thereto, said
drwmo wheel h*wmg blades on its outer pe-
riphery a row of steam chests on each side
of said driving wheel blades, said steam
chests having guldes spaced closer together
and not so 10110 as said driving wheel blm:lesj
said steam chests guides and drivinﬂ wheel
blades being surrounded by a casing form-
ing a steam tight circular cylmder having
packmo Stl‘lpS so arranged as’ to press
against plates secured to said driving wheel,

inlet port, said inlet port having a puppet

cut-off valve all substantially as set forth.

Signed at New York in the county of
New York and State of New York this 21st
day of August A. D. 1909.

DLLIS F. EDGAR.

Witnesses:
L. B. Ebpgar,
I. B. Epcar.
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