R. C. ALLEN

Nov. 24, 1942.

2,303,295

GAS TURBINE DRIVE
Filed Feb. 20, 1941

v e

o S = e .
7 b8, , %2\ \\ mwEd
7% 6 \%0 88 %O. 28 \%& 73 Km\ﬁ-&
V4N 48 ’ NN S 3\
/o/ : , \\ N
Y e 3 o P e 5T €930 B AIMHHHIDd _
AR & F ) Ab -
s e ™ 1 | . - N\
s cofd ol st £ P/u
-oer 27 4€ 27
i SOSEIVY o1f] \a : Pr= ey -
£/
PN/ G 2L m«\
M Z s %\Q\kt.wk\h. \x - 4 % o%
A —1 =0 . u][.m r 29
£er _ zZ 7 : AT ] 4 7
* (74 4 zzi NYILLSY ) “//..._u
___J V7Y TSN IONG g ™ L] e
E% # ~Y LN 2 09 =
J 27 s 2 .% /, m==mn
i o= L2 7 LrLE= £ ~——t9
LT FRRE 4 A < 2 =
A i /A 4¢. [/
L “1 | | &= > spmy 24 ==
A =553 € g /] Y ] 49 292 /A =] £
il 227 | -W.V.&.““\.Mbmmﬂwx. e .M i 29 ==
- 2| ! ; { S /| || polll omr@n ||| 22 ==
o 1 1o i OHIN | = ==
i 5 \. %z ) = 7 a
A e e ] |5
T ] LN GD L% =
1 yZ2 o & 3 ~
5 v
mw\un\ g o\ oo L $FS " 4
i3 mw.vwr =4 \W\ 27 , €
3 o : 2/
774 Lo ¢ \% hv\w% €2
g 7o T
ooy %" Y 45 o5 26




Patented Nov. 24, 1942

2,303,295

UNITED STATES PATENT OFFICE

2,303,295
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11 Claims.

This invention relates generally to prime mcv-
ers driven by combustion gases or other non-
condensable gases and more particularly to an
arrangement including two or more of such prime
movers or prime mover sections operatively con-
nected with a driven element so that when one of
said prime movers or prime mover sections is op-
erating to drive said element, another one of said
prime movers or prime mover sections is inopera-
tive and running idle. )
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The propulsion of ships by means of continu-' -

ous combustion gas turbines is one illustration
of the form of apparatus to which the invention
is particularly applicable, since in this connec-
tion it is generally desirable to employ at least
two independently operable turbines, one for
ahead operation and one for astern operation,
which are operatively connected with the pro-
peller shaft so that when one of said turbines is
operating to propel the ship, the other is running
idle.
speeds and prior to this invention the power re-

Gas turbines operate at relatively high

quired to drive the idle turbine has reduced the °

overall efficiency to a degree sufficient to render
the use of gas turbine drives of this nature high-
ly impractical.

Consequently, the primary object of this in-
vention is to provide an improved drive embody-
ing a novel correlation of elements including two
or more prime movers or prime mover sections
driven by non-condensable gases and operatively
connected with a driven element so that when
one of said prime movers or prime mover sections
is operating to drive said element, another prime
mover or prime mover section can run idle with-
out materially decreasing overall efficiency.

Another object of this invention is to provide
an improved and novel gas turbine drive combi-
nation including two or more turbines or turbine
sections, a sealing means and a vacuum produc-
ing means arranged so that the turbines or tur-
bine sections always run idle in a high degree of
vacuum, thereby materially reducing the losses
inherent in the known gas turbine drives.

The invention accordingly consists of the vari-
ous features of construction, combinations of ele-
ments and arrangements of parts as more fully
pointed out in the appended claims and in the
detailed description, in which:

Fig. 1 is a schematic illustration of a combus-
tion gas turbine system embodying the inven-
tion;

Fig. 2 is a partial sectional view illustrating the
form of fluid sealed valves employed in the sys-
tem shown in Fig. 1;
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Fig. 3 is a partial sectional view illustrating
the general form of labyrinth shaft seals em- -
ployed; and .

PFig. 4 diagrammatically illustrates the form
and arrangement of the control cams shown in
Fig. 1. .

" Referring to Fig. 1, it is seen that the illustrat-
ed marine drive arrangement comprises an ahead
turbine f, an astern turbine 2, and a propeller
shaft 3 which is continuously connected with the
ahead turbine shaft 4 and with the astern tur-
bine shaft 5 by means of reduction gearing 6.
The arrangement is such that when the ahead
turbine { is operating to drive the propeller

.shaft 3, the astern turbine 2 is running idle at

a commensurate speed.

Motive fluid for operating the ahead and
astern turbines { and 2, respectively, is produced
by a continuous combustion gas generating unit
comprising a compressor 1, a combustion cham-
ber 8 provided with a fluid fuel burner 8, and a
gas turbine 10. The compressor T and the tur-
bine 10 are preferably mounted on a common
shaft 11 adapted for connection with an internal
combustion starting engine 12 by means of a

-clutch 13. Air, which enters the compressor 7

through an inlet conduit 13, is compressed and
discharged into the combustion chamber 8
through a pipe 14. The combustion gases pro-
duced in the combustion chamber 8 discharge
into & conduit 16 which in turn is connected with
the inlet or admission ends of the turbines {, 2
and {0 by means of pipes {71, I8 and {9, respec-
tively. Turbines 1 and 2 exhaust into the pipes
21 and 22, respectively, which merge into a com-
mon exhaust conduit 23 connected with a heaf
exchanger 24 operatively associated with the air
conduit {4 connecting the compressor T with the
combustion chamber 8. The turbine 10 also ex-
hausts into the heat exchanger 24 through a pipe
26. The exhaust gases entering the heat ex-
changer 238 are discharged to atmosphere through
a conduit 21. Fluid fuel from a suitable source
28 is delivered under pressure to the burner
9 by means of pipe 29, pump 3/ and pipe 32.
A portion of the pipe 32 passes through a
heat exchanger 33 operatively associated with
the conduit 21. The flow of fuel to the burner 9
is varied by a suitable regulating valve 30 dis-
posed in the pipe 32.

The inlet and exhaust conduits of the ahead
turbine 1 are provided with spring biased control
valves 34 and 36, respectively. The inlet and ex-
haust conduits of the astern turbine 2 are also
provided with spring biased control valves 37
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and 38, respectively. The valves 34, 36, 3T and 38
are similarly constructed to embody a pair of an-
nular sealing grooves 39 formed between the
valve casing 40 and the gate member 41 on the
inlet and discharge sides of the valve and adapt-
ed for connection with a suitable source of seal-
ing fluid, as best shown in Fig. 2. In this illus-
tration, the sealing fluid, which consists of low
pressure steam generated in a boiler 50, is con-
ducted to the sealing grooves in the valves 34 and
36 through pipe 42, pipe 43 and branch pipes 43
angd 46, respectively. Sealing fluid is also con-
ducted to the sealing grooves in the valves 37 and
38 through pipe 42, pipe 41, pipe 48 and branch
pipes 49 and 51, respectively. The arrangement
is such that when the valves 34, 36, 31 and 38
are closed, the admission of sealing fluid to the
pairs of annular grooves 39 prevents the motive
fluid and/or air from entering the interiors of the
_turbines | and 2. A portion of the steam gen-
erated in the boiler 50 is used to drive a steam
turbine 52 which in turn drives a generator 53
for supplying power to the ship’s auxiliaries (not
shown). The steam, which is conducted to the
turbine 52 through pipes 42 and 54, exhausts
through a conduit 57 into a condenser 58 having
its hot well 59 connected with the lower portion
of boiler 50 by means of pipe 61, pump 62 and
pipe 63.

The opposite ends of each of the turbines | and
2 are provided with similar labyrinth shaft seals
64 and 66, respectively, which are preferably con-
structed to permit the introduction of a suitable
sealing fluid at_a point intermediate the ends of
the seals, as best shown in Fig. 3. Low pressure
steam from the boiler 50 is introduced into each
of the seals 64 through the pipe 42, pipe 67 and
branch pipes 68 and 69, and into each of the
seals 66 through pipe 42, pipe 41, pipe 11 and
pranch pipes 12 and 13. The flow of sealing fluid
to the valves 34 and 36 and the seals 64 and to
the valves 31 and 38 and the seals 66 is con-
trolled by the spring biased valves 14 and 16,
respectively. The interior of each of the tur-
bines | and 2 is operatively connected with the
interior of the condenser 58 by means of the
common pipe 17 and the branch pipes 18 and 19,
respectively. Communication between the inte-
riors of the turbines | and 2 and the condenser
58 is controlled by spring biased valves 81 and 82
disposed in pipes 18 and 19, respectively.

The valves 34, 36, 317, 38, 14, 76, 81 and 82 are
urged by their respective biasing springs toward
their fully open positions and the stem portion
of each valve is similarly provided with an iden-
tical cam engaging roller 83. A cam shaft 84 is
mounted for angular movement in bearings 86
and is provided with cams 81, 88, 89 and 91 ar-
ranged for continuous engagement with the roil-
ers 83 carried by the stem portions of valves 81,
36, 34 and 14, respectively. Another cam shaft
92 is mounted for angular movements in bearings
93 and is provided with cams 94, 96, 91 and 98
which are similar to cams 817, 88, 89 and 91, re-
spectively, and which are arranged for continu-
ous engagement with the rollers 83 carried by the
stem portions of valves 82, 38, 37 and 16, respec-
tively. The cam shafts 84 and 92 are also pro-
vided with hand wheels 89 and (01 and with
cams i02 and 103, respectively. Cams 102 and
103 are each provided with spaced projections 104
and 106, as shown in Fig. 4 to limit the angular
movements of their respective shafts.

The arrangement is such that when the tur-
bines | and 2 are both idle the cam shafts 84

10

15

20

25

30

35

40

50

GO

75

2,303,295

and 92 are in the positions shown in Fig. 1, the
rollers 83 on the stem portions of valves 81, 36,
34 and 74 and on the stem portions of valves
82, 38, 37 and 16 engage their respective cams
in the manner shown in Fig. 4. That is, the roll-
ers 83 on the stem portions of valves 81 and 82
engage the low portions of cams 871 and 94, re-
spectively; the rollers 83 on the stem portions of
valves 36 and 38 engage the high portions of
cams 88 and 96, respectively; the rollers 83 on
the stem portions of valves 34 and 37 engage the
high portions of cams 89 and 87, respectively; and
the rollers 83 on the stem portions of valves T4
and 16 engage the low portions of cams 81 and
98, respectively.

The cams 94, 96, 97 and 98 on shaft 92 are
identical in construction and arrangement to
cams 87, 88, 89 and 91, respectively, on shaft 84.
Consequently, since the cams on the shaft 92 are
also constructed and arranged as shown in Fig. 4,
it should be obvious that when the shafts 84
and 92 are positioned as shown in Fig. 1 the valves
81, 82, 14 and 16 are in their fully opened posi-
tion. Moreover, it should also be obvious that the
inlet and exhaust conduits 17 and 21, respective-
ly, of turbine I, and I8 and 22, respectively, of
turbine 2, are closed, that the sealing fluid con-
duits are open which permits sealing fluid to
flow to the valves 34 and 36 and the shaft seals
64 associated with turbine | and to the valves
31 and 38 and the shaft seals 66 associated with
turbine 2, and that the conduits connecting the
interiors of the turbines | and 2 with the interior
of the condenser 58 are open which evacuates
the turbines. Referring particularly to Fig. 4, it
should also be noted that the configuration of
the cams 87, 88, 89 and 91 is such that a move-
ment of shaft 84 in a clockwise direction through
an angle of approximately forty degrees from the
position shown (stop 104 on cam (02 prevents a
nmpovement of the shaft in a counterclockwise- di-
rection) effects a rapid closure of valves 81 and
14, a rapid opening of the exhaust valve 36, and
a gradual partial opening of the admission valve
34 and that if this movement of the shaft is con-
tinued until further movement is prevented by
the stop 106 on cam 102, during such movement
the valves 81 and 74 remain fully closed, valve
exhaust 36 remains fully open, and admission
valve 34 is gradually moved to its fully open posi-
tion. With the parts in this position, a move-
ment of the shaft 84 in a counterclockwise di-
rection to the position shown in Fig. 4 first effects
a gradual closing of admission valve 34 and when
the admission valve 34 actually closes, a sudden
closure of exhaust valve 36 and a sudden open-
ing of valves 14 and 81. The valves 82, 38, 31
and 716 associated with the turbine 2 are sequen-
tially actuated by means of the shaft 92 and
cams 94, 96, 97 and 98, respectively, in the iden-
tical manner just described with respect to the
valves 81, 36, 34 and 14 associated with the tur-
bine {.

The quantity and the energy content of the
combustion gases produced in the combustion
chamber 8 for operating the turbine 10 and either
turbine 1 or 2 is varied in accordance with load
requirements by regulating the fuel supply to the
burner 9 and the speed of the turbine 18 and the
compressor 1. This regulation is accomplished
in the illustrated arrangement by a speed respon-
sive governor including a flyball mechanism 107
operatively connected with the shaft (i, which
is common to the turbine 10 and the compressor
1, by means of the shaft 108 and the gearing
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109. The flyball mechanism 107 includes a pair
of weights 110 and upper and lower sleeve mem-
bers 111 and {12, respectively, which are slidably
mounted on the upper portion of shaft 108 and
which are operatively connected with the weights
110. 'The upper sleeve member 11§ when in its
lowermost position engages the adjacent end of
the member {16 formed on or secured to the shaft
108, and is provided at its upper end with a
collar portion 117 operatively connected with one
end of a lever 118 which has its other end piv-
otally connected with a fixed fulcrum {{9. The
lower sleeve member 112 is also operatively con-
nected with one end of a lever I2{ having its
other end pivotally connected with one end of a
lever 122 by means of a link 123. An intermedi-
ate portion of lever {2{ is pivotally connected
with an intermediate portion of lever (I8 by
means of a link 124 and another intermediate

portion of lever 121 is operatively connected with o

the stem portion of the fuel regulating valve 30
by means of a link 126 and the bell crank lever
{21. A compression spring 128 is disposed in
abutting relation between the member 116 on the

shaft 108 and the upper end of the lower sleeve .

member (12. The other end of lever 122 is piv-
otally connected with one end of a link 128 which
carries at its other end a cam engaging roller
131 and which has associated therewith a bias-
ing spring i32 operative to maintain the roller 131
on the end thereof in continuous engagement
with the cam 102 on shaft 84. An intermediate
portion of lever 122 is pivotally connected with
one end of a link 133 which carries at its other

end a cam engaging roller t34 and which has .

associated therewith a biasing spring 136 opera-
tive to maintain the roller 134 on the end thereof
in continuous engagement with the cam 103 on
the shaft 92. .

With the parts in the various positions shown,
the turbines | and 2 are both idle, since their
respective admission and exhaust valves 34, 36
and 37, 38 are all closed and the combustion
gas generating unit comprising the compressor
1, the combustion chamber 8 and the turbine
10, assuming operation of the unit has been in-
itiated in the usual manner by employing the
internal combustion starting engine 12, is oper-
ating under no load or idling conditions and the

fuel regulating valve 30 is in its minimum clos_ed ;
position and the speed governor is set to main-.

tain the speed of said unit substantially constant
at a predetermined minimum. When it is de-
sired to propel the vessel in the ahead direction,

all that has to be done is to move the hand wheel .

99 secured to cam shaft 84 in a clockwise direc-
tion until the admission valve 34 opens.
movement of hand wheel 99 effects a compiete
closure of valves 14 and 8I and a complete open-
ing of exhaust valve 26 before admission valve
34 actually begins to open and in addition per-
mits the biasing spring 32 associated with the
link 129 to effect a gradual upward movement
of the link (note that the configuration of the
cam 102 is similar to cam 88 as shown in-Fig.
4), which in turn causes lever 122 to move in a
counterclockwise direction about its point of piv-
otal connection with link §33. This movement
of lever 122, which preferably slightly precedes
the actual opening of admission valve 34, effects
a downward movement of link 123 and a clock-
wise movement of lever 121 about its point of
pivotal connection with link {24, which in turn
- moves the link 126 and bell crank lever i27 in
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a direction to effect an opening movement_ of the 75

3
fuel valve 30. This movement of lever 121 also
moves the lower sleeve member (12 upward
which compresses the spring 128. However,
since the upper and lower sleeve members {1
and {12 are interconnected through the fiyballs
110, the upward movement of the lower sleeve
member (12 also effects a corresponding upward
movement of the upper sleeve member (il and
as a result lever 118 pivots about its fixed ful-
crum 19 in a clockwise direction and by means
of the link 124 effects a corresponding pivotal
movement of lever 121 about its point of pivotal
connection with link 123. This results in the
link 126 being moved upward, which in turn
effects a counterclockwise movement of bell crank
lever 121 and a closing movement of the fuel’
regulating valve 30. In this connection, the lever
and link arrangement is such that the opening
movement of valve 30 effected by the pivotal
movement of lever 121 ahout its point of pivotal
connection with link 124 is greater than the clos-
ing movement thereof effected by the intercon-
nection between the levers 121 and 118 and the
resultant pivotal movement of lever 121 about
its point of pivotal connection with link  123.
In other words, a sufficient movement of the
hand wheel 99, which is secured to shaft 84, in
a direction to effect an opening movement of
the admission valve 34 simultaneously moves the
valve 30 towards its fully opened position and
increases the fuel supply to the burner 9 which
in turn increases the energy content of the com-
bustion gases and thereby the speed of the tur-
bine 10 and compressor 1. The net result is that
the quantity and the energy content of the com-
bustion gases are simultaneously increased as
the valve 34, which controls the admission of
motive fluid to the turbine {, is moved toward
its fully open position. Conversely, when the
turbine | is operating and the admission valve
34 is moved toward its fully closed position, the
quantity and the energy content of the combus-
tion gases are correspondingly decreased by mov-
ing the valve 30 towards its closed position which
in turn decreases the energy content of the com-
bustion gas and thereby the speed of the tur-
bine 10 and compressor 1.

When the combustion gas turbine unit com-
prising the compressor 1, the combustion cham-
ker 8. which includes the burner 9, and the tur-
bine 10 is operating (operation of this unit is
terminated either by closing a fuel shut-off
valve, not shown, or by stopping the pump 30,
the position of the fuel regulating valve 30 can
be varied either by moving cam 102 or (03 on
the control shafts 84 and 92, respectively, or
by the governor fiyball mechanism 107 in re-
sponse to variations in the speed of the turbine
t0. Variations in the speed of the tu-bine 10
may occur due to appreciable changes in the
temperature of the air which is being compressed
and to unequal distribution of the gases be-
tween the turbine 10 and the power turbines
f or 2. When a change in speed does occur, for
example, a decreaseé in speed, the spring 128
causes the collar 112 to move downward, thereby
effecting a counterclockwise movement of lever
124 about its point of pivotal connection with
link 123, which in turn moves the link 26 and
bell crank lever I27 in a direction to more fully
open the valve 38. The downward movement of
collar 112 effects a corresponding movement of
collar 111 and connected lever i18 and link i24.

. Obviously, as the speed increases the sleeve 112

and the mechanism operatively connected there-
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with are moved in opposite directions from that
just deseribed to effect a closing movement of
the valve 30.

When the turbine { is operating in the man-
ner just described, the cam shaft 92 and the as-
sociated valves 82, 38, 37 and 16 are in the posi-
tions shown; i. e., the valves 82 and 76 are fully
open and the valves 38 and 37 are fully closed.
Consequently, the inlet and exhaust conduits (8
and 22, respectively, of the turbine 2 are closed,
the sealing fluid (low pressure steam) flows
from the boiler 50 into the sealing grooves 39
in the valves 37 and 38, the interior of the tur-
bine 2 is connected with the interior of the con-
denser 58, and the rotor of the turbine 2 is run-
ning in a vacuum which materially decreases the
losses normally experienced with this type of
prime mover,

When the vessel is being propelled in the ahead
direction, by.the turbine I and it is desired to
propel the vessel in the astern direction, the
hand wheel 99 on shaft 84 is moved in a direc-
tion to effect a closure of admission valve 34
and, as soon as the admission valve actually
closes, the exhaust valve 36 closes and the valves
74 and 81 are fully opened. The opening of
valve 74 admits sealing fluid to the sealing
grooves in the valves 34 and 36 (note the con-
struction shown in Fig. 2) and into the shaft
seals 64 (see Fig. 3). The opening of valve 81
connects the interior of the turbine with the
interior of the condenser 58 and since both the
inlet and exhaust conduits are fully closed by
the valves 34 and 36, respectively, the rotor of
the turbine is running in a vacuum; i. e., the
interior of the turbine is being evacuated by the
condenser 58. All that now remains to be done
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to effect an operation of the turbine 2 is to move

the hand wheel 101, secured to cam shaft 92, in
a direction to effect an opening movement of the
inlet valve 37 associated with turbine 2.

The movement of hand wheel {0f actuates the
valves 16, 31, 38 and 82, which are associated
with turbine 2, varies the setting of the governor,
and varies the position of the fuel regulating
valve 30 in exactly the same manner as described
in connection with the movements of the hand
wheel 98. Consequently, a repetition of the op-
eration in this respect should not be necessary
for a complete understanding of the invention.
However, it should be particularly noted in this
connection that whenever the flow of motive fluid
to either turbine i or turbine 2 is terminated by
the closure of its inlet valve, its exhaust valve
is also closed, a condensable sealing fluid is ad-
mitted to the sealing grooves in ifs inlet and
exhaust valves and into its shaft seals, and the
interior of the turbine is connected with the
interior of a condenser.

The invention is applicable generally to prime
mover arrangements in which the prime movers
are driven by non-condensable gases and in
which two or more of such prime movers or
prime mover sections are operatively connected
with a driven element so that when one of said
prime movers or prime mover sections is oper-
ating to drive said element, another of said
prime mover or prime mover sections is inoper-
ative and running idle and it should be under-
stood that although the invention has been illus-
trated in connection with a continuous combus-
tion gas turbine marine drive arrangement, it
it not intended to limit the invention to the exact
mode of operation and to the exact details of
construction herein shown and described, as var-
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ious modifications within the scope of the ap-
pended claims may occur to persons skilled In
the art.

It is claimed and desired to secure by Letters
Patent:

1. In combination, a power plant including a
power developing rotor element enclosed in a
casing, a source of non-condensable gas for
operating said rotor element, an evacuating
means connected with the interior of said cas-
ing, means controlling the flow of non-conden-
sable gas to said rotor element, means control-
ling the connection between said evacuating
means and the interior of said casing, and con-
trol mechanism operatively associated with said
non-condensable gas flow control means and
with said connection control means so as to
connect said evacuating means with the interior
of said casing whenever the flow of non-con-
densable gas to the rotor element in said casing
is terminated.

2. In combination, a power plant including two
encased power developing rotor elements oper-
atively connected together for simultaneous ro-
tation, a source of non-condensable gas for op-
erating said rotor elements, an evacuating means
connected with the interior of the casing of
each rotor element, means for selectively con-
trolling the flow of non-condensable gas to said
rotor elements, means selectively controlling the
connection between said evacuating means and
the interior of each of said casings, and control
mechanism operatively associated with said non-
condensable gas flow control means and with
said connection confrol means so as to connect
said evacuating means with the interior of the
casing of the operating one of said elements
whenever the flow of non-condensable gas to the
said one of the rotor elements is terminated.

3. In combination, a power plant including
a power developing rotor element enclosed in a
casing, a source of non-condensable gas for op-
erating said rotor element, a first means control-
ling the flow of non-condensable gas to said
rotor element, means on said element and cas-
ing coacting to provide labyrinth seals adjacent
the ends thereof, an evacuating means, a second
means for connecting said evacuating means
with the interior of said casing, a source of seal-
ing fluid, a third means for connecting said
labyrinth seals with said source, and control
mechanism operatively associated with said first,
second and third means to terminate the flow of
non-condensable gas to said rotor element, to
connect the interior of its casing with said evacu-
ating means, and to connect said seals with the
said source of sealing fluid.

4. In combination, a power plant including a
power developing rotor element enclosed in a
casing having gas inlet and exhaust connections,
a source of non-condensable gas for operating
said element, a first means operative to control
the flow of non-condensable gas through said
inlet and exhaust connections, an evacuating
means connected with the interior of said cas-
ing, a second means controlling the connection
between said evacuating means and the interior
of said casing, and control mechanism oper-
atively associated with said first and second
means so as to connect said evacuating means
with the interior of said casing whenever the

.flow of non-condensable gas through said inlet

and exhaust connections is terminated.
5. In combination, a power plant including a
power developing rotor element enclosed in &
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casing having gas inlet and exhaust connections,
a source of non-condensable gas for operating
said element, means on said element and casing
coacting to provide labyrinth seals adjacent the
ends thereof, a first means operative to control
the flow of non-condensable gas through said
inlet and exhaust connections, an evacuating
means, means operative to connect said evacu-
ating means with the interior of said casing, a
source of sealing fluid, a second means operative
to connect said labyrinth seals with said source
of sealing fluid, a control mechanism operatively
associated with said first and second means and
with said evacuating connecting means to ter-
minate the flow of non-condensable gas through
said inlet and exhaust connections, to connect
said labyrinth seals with said source of sealing
fluid, and to connect said evacuating means with
the interior of said casing.

6. In combination, a power plant including a
power developing rotor element enclosed in a
casing having gas inlet and exhaust connections,
a source of non-condensable gas for operating
said element, means on said element and casing
coacting to provide labyrinth seals adjacent the
ends thereof, a first means operative to control
the flow of gases through said inlet and exhaust
connections, a source of condensable gas, a con-
denser operatively connected with said source
of condensable gas, a second means operative to
connect said labyrinth seals with said source of
condensable gas, a third means operative to con-
nect said condenser with the interior of said
c::ing, and control mechanism operatively as-
sociated with said first, second and third means
to terminate the flow of non-condensable gas
through said inlet and exhaust connections, to
connect said labyrinth seals with the said source
of condensable gas, and to connect said con-
denser with the interior of said casing.

7. In combination, a power plant including a
combustion gas turbine, & first means controlling
the flow of combustion gases to said turbine, an
evacuating means connected with the interior of
said turbine, a second means controiling the con-
nection between said evacuating means and the
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interior of said turbine, and control mechanism -

operatively associated with said first and second
means so as to connect said evacuating means
with the interior of said turbine casing when-
ever the flow of combustion gases to said turbine
is terminated.

8. In combination, a combustion gas turbine
system including ahead and reverse turbine ele-
ments operatively connected together, a first
means for selectively controlling the flow of
combustion gases to said turbine elements, an
evacuating means connected with the interior
of each turbine element, a second means for
selectively controlling the connection between
said evacuating means and the interior of each
turbine element, and control mechanism oper-
atively associated with said first and second
means so as to connect said evacuating means
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with the interior of the operating one of said
turbine elements whenever the flow of com-
bustion gases through the said one turbine ele-
ment is terminated.

9. In combination, a combustion gas turbine
system including ahead and reverse turbine ele-
ments operatively connected together and ca-
pable of developing power independently of each
other, said turbine elements each including laby-
rinth seals operative to prevent motive fluid from
escaping along the shaft portion of the turbine
element, a source of condensable gas, a first
means operative to connect said labyrinth seals
with the said source of condensable gas, a con-
denser, a second means operative to connect the
interior of the casings enclosing said turbine
elements with said condenser, and control mech-
anism operatively associated with said first and
second means to terminate the flow of motive
fluid to the operating one of said turbine ele-
ments and to connect the interior of its casing
with said condenser and its labyrinth seals with
the said source of condensable gas.

10. In combination, a combustion gas turbine
system including ahead and reverse turbine ele-~
ments enclosed in casings each having inlet and
exhaust connections, means on each of said. ele-
ments and its associated casing providing laby-
rinth seals adjacent the ends thereof, a first
means operative to control said inlet and exhaust
connections, a source of condensable gas, & sec-
ond means operative to connect said labyrinth
seals with said source of condensable gas, a con~
denser, a third means operative to connect said
condenser with the interior of said casings, and
control mechanism operatively associated with
said first, second and third means so as to close
the inlet and exhaust connections to one of said
casings and so as to then connect its labyrinth
seals with the said source of condensable gas
and the interior of its casing with the said con-
denser. '

11. In combination, two encased prime mover
rotor elements, a source of non-condensable gas
for operating said elements, & first means for
selectively connecting said source with said ele-
ments to effect an independent operation there-
of, & device to be driven by said elements, means
operatively connecting said elements with said
device so that when one of said elements is driv-
ing said device the other of said elements is also
rotating at a commensurate speed, an evacuating
means connected with the interior of the casing
of each element, 8 second means for selectively
controlling the connection between said evacu-
ating means and the interior of each of said
casings, and a control operatively associated with
said first and second means so as to connect said
evacuating means with the interior of the casing

“of one of said elements whenever the flow of

gas to the said one of said elements is ter-
minated.
: ROBERT C. ALLEN.



