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'~ UNITED STATES

1,854,615

PATENT OFFICE

-ROBERT E. LASLEY, OF WAUKEGAN, ILLINOIS

POWER PLANT

Application filed May 9; 1930. Serial No. 451,104,

’This invention relates to power plants of
that general type-described in my co-pend-
ing application Serial No. 281,902, filed May
31, 1928. - - ,

6 An object of the present invention is to
provide improved means to permit easy start-
ing of the power plant and for this purpose
the invention embodies a plurality of com-
bustion chambers for delivering the prod-

10 ucts of combustion at high velocity and high
temperature to the turbine, the chambers be-
ing adapted to be fired in sequence in much
the same manner as the cylinders of a gas
engine. .

16 . A further object of the invention is to pro-

vide novel controiling valves for the com-

bustion chambers which permit of quick

scavenging of the chambers during the start-

ing operation. _ o
A further object of the invention is to pro-

vide means for automatically cutting out the
auxiliary blower and ignition mechanism

20

and setting the valves to continuously admit-

fuel mixture to the combustion ehambers

25 when the turbine has attained sufficient speed
to cause the compressor operated thereby to
deliver air under sufficient pressure and vol-
ume to the combustion chambers to effect con-
- tinuous operation thereof. v -

30 A still further object is. to provide novel
slit-like arcuate nozzles for the combustion
chambers which enter similar shaped injector
throats of the turbine and permit of the en-
training of atmospheric air along with.the

5 products of combustion whereby to reduce

the temperature and speed of the same to the

proper degree required for the operation of
the turbine. ' )
With the above and other objects in view
-the invention consists in certain novel de-
tails of comstruction and combinations of
. partshereinafter fully described and claimed,

. it being understood that various modifica-
~tions may be resorted to within the.scope

45 of the appended claims without departing

from the spirit or sacrificing any of the ad-

vantages of the invention.

The invention is illustrated in the accom-
panying drawings wherein,

Figure 1 is a side elevation of a power plant

o
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embodying my improvements, and showing
the positions occupied by the valves when
the power plant is running with continuous
combustion in the combustion chambers,.

Figure 2 is a longitudinal sectional view &5
through the power plant with parts in ele-
vation, :

Figure 3 is a cross-sectional view on the
line 3—3 of Figure 2, -

Figure 4 is a cross-sectional view on the 60
line 4—4 of Figure 2, =

‘Figure 5 is an enlarged detail sectional
view showing the controlling lever and fuel
mixture valves, C
Figure 6 is an end elevation of one of the 65
combustion chambers showing the nozzle,

Figure 7 is a detail perspective view show-
ing the valve in the fuel lines,

Figure 8 is an enlarged detail sectional
view showing the construction for entraining 70
atmospheric air at each nozzle. ‘

Referring now to the drawings in which
like characters of reference designate simi-
lar parts, 10 designates a turbine and 11 an
air compressor operated by the turbine and 75
since these parts are fully described in my
above mentioned co-pending application a de-
tailed description thereof will not here be
entered into in so much as the present in-
vention resides more specifically in the com- 80
bustion chambers for supplying the products
of combustion to the turbine. :

The preferred embodiment of my present
invention comprises a casing 12 which is sub- -
stantially cylindrical in contour and both 85
ends of the casing are closed by heads 13
and 14. The head 14 is dished at the center
portion thereof for a purpose which. will
presently be explained. Brackets 15 prefer-
ably are secured to the head 14 and to the 9

-turbine to rigidly secure-the casing and the

turbine together as a unit. :
Disposed longitudinally within the casing
12 as best shown in Figures 2 and 4 is a plu-
rality of combustion chambers 16, preferably °
four in number. It is not intended to limit
the number of combustion chambers to four
as but a single chamber or any multiple there-
of may be used in practice, according to the 100 '
size and power of the power plant. The com-
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* bustion chambers are spaced from each other
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and from the wall of the casing and each com-
bustion chamber is provided at the delivery
end with.an arcuate slitlike nozzle 17 as best
shown in Figure 6.  The nozzles 17 project
through the head 14 of the casing and as best
shown in Figure 3 the nozzles are sufficient, in
length to each form a quadrant of a circle
which is concentric with the longitudinal axis
of the casing 12. . : -

Each combustion chamber is equipped with

a spark plug 18 near the nozzle thereof

whereby the combustible mixture may be.

ignited near the delivery end of the combus-

tion chamber when the power plant is being
started by means of the auxiliary starting
mechanism hereinafter described. =

Each combustion chamber is equipped with
a spray nozzle 19, which enters the combus-
tion chamber through the head 13 of the cas-

ing 12. These spray nozzles are connected .

by pipes 20 to a fuel mixture controlling
valve indicated by the numeral 21 and best
shown in Figure 5. Said valve controls the
admission of fuel mixture to the chambers
and will now be described in detail..

The valve 21 comprises a housing 22 which
is bolted as shown at 28 to the head 18 of
the casing. A cylindrical rotary valve 24 is

mounted m the housing and is reduced near
-one end thereof to provide an annular space

25. The annular space at one end thereof
communicates with the pipes 20 through radi-
ally disposed passages 26. The annular
space near the opposite end thereof communi-
cates with a spray jet nozzle 27 throngh the
instrumentality of a passage 28. The spray
jet nozzle is connected by a pipe 29 to a pump
30 as shown in Figure 2, the pump being in
turn connected by a pipe 31 to a source of
fuel supply as will heremnafter be more fully
deseribed.. T
A by-pass 32 extends longitudinally of the
valve, one end of the by-pass connecting
with the annular space 25 and the opposite
end opening through the valve and being
adapted to register with the pipes 20 in se-
quence when the valve is shifted outwardly.
It is now clear that when the valve is in the
position shown in Figure 5, all the pipes 26
will be continuously supplied by fuel from
the pump lines. This condition exists when

. the power plant is operating- continuously.

55

-However, when it is desired to start the

power plant, the valve 24 is shifted outward-

ly to bring the by-pass 32 into position to con--

nect the pipes 20 with the spray jet whereby

- the combustion chambers are supplied in suc-

65

cession with fuel through the respective spray
nozzles 19 thereof. '

Compressed air is supplied to the combus-
tion chambers in the proper proportion rela-
tively to the fuel to produce a highly combus-
tible mixture and for this purpose the above
mentioned compressor 11 operated by the tur-

1,884,615

bine is used when the power plant is operat-
ing continuously. However, an auxiliary
air supply is used to start the power plant
and for this purpose a blower 33 is used, the
same being connected by a pipe 84 to the
pipe 11” which enters the casing 12 from the
air compressor 11. :
The compressed air in the casing 12 as des-
ignated by the arrow heads enters the com-
bustion chambers 16 near the spray nozzles 19
thereof. For controlling the supply of air to
the chambers a tubular housing 85 'is mount-
ed axially in the casing 12 and is connected

{0

75

by pipes 86 to the intake ends of the respec- -

tive combustion chambers.

The housing is open at the end and rotat-
ably mounted in said open end is a valve 37.
The valve 37 rotates as a unit with the above
described fuel -controlling valve 24 and for
this purpose the latter is extended longitudi-

80

85

nally therethrough and forms a stem $7’ for -

the valve 37. ‘

The port 38 in the valve 87 is so disposed
that it will establish communieation between
the interior of the casing 12 and one of the
combustion chambers 16 when the fuel con-
trol valve 24 is in corresponding position to
permit the fuel from the pump line being
supplied through the pipe 20 to the spray
nozzle of said combustion chamber.

Thus, it will be seen that during rotation of
the valve 37 each of the combustion chambers
will be supplied in sequence with compressed
air as well as with fuel. It will be pointed
out that said compressed air is heated by the
combustion chambers so as not to Iéwer the
temperature of the combustible mixture and
furthermore such compressed air performs
the additional function of a cooling agent for
cooling the combustion chambers so that a re-
fractory lining therefor is unnecessary.

To facilitate quick scavenging of each com-

20
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bustion chamber each chamber is provided -

near the nozzle thereof with a pips 39 which
opeiis into a valve housing 40, the same being
disposed axially in the casing 12. The valve
housing opens at one end through the above
mentioned head 14 of the casing, said head
confronting the turbine 10 and defining a

space between the dished portion of the head

and the turbine.. Said space is in communi--

cation with the atmosphera by means of pipes
41 which open through the head 14 and

ﬂ;rough the longitudinal wall of the casing
1 ’ . 1

The valve stem 87’ extends into the housing
40 and is equipped with an integral valve 42,
the same having a port 43 which is so disposed
as to establish communication between the
vented space outside of the casing head 14
and one of the combustion chambers when the
air inlet valve 37 of that same chamber is dis-
posed to establish communication between
the compressed air supply within the casing
and the interior of the combustion chamber.
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Thus, the incoming charge of compressed air
mixed with fuel forces ahead of it.the burnt
charge and quickly scavenges the combustion
chamber. : " : '

For rotating the fuel controlling valve as
well as the compressed air intake valve and
the scavenging valve, a motor 44 is prefer-
ably secured to the casing 12 by means of a
The driven shaft 46 of the mo-
tor projects below .the motor and drives the
above mentioned auxiliary blower 83 and also

projects upwardly and enters a housing 47

which is bolted as shown at 48 to the valve
housing 22. The shaft is equipped with-a
pinion 49 which meshes with a gear 50 that
1s keyed as shown at 51 to a shaft 52 which
forms a continuation of the valve 24, where-
bﬁr the shaft may be slid longitudinally
through the gear but the gear will be held
against independent rotation on the shaft,
For shifting the fuel controlling valve 24
outwardly to starting position a shipper 53
is disposed on a shaft 54 carried by the hous-
ing 47. The free end of the shipper is con-
nected in the usual manner to an idking collar

55 which is disposed between fixed collars 56

on the shaft 52. . _ :

A handle lever 57 is secured to the shaft 54
and projects below-the housing 47 and is hor-
mally held by a spring 58 in vertical position.
When the handle lever is grasped and rocked
to the position shown in dotted lines in Fig-
ure 5 the shipper 53 will move the shaft 52
through the gear 51 thereby disposing the by'-
pass 32 in position to supply the combustion
chambers with fuel in succession while the
valve is being rotated through the instrumen-
tality of the gear 50, pinion 49, shaft 46 and
motor 44. , : R

It will here be pointed out that the com-
bustion chambers are fired in succession after
receiving sufficient charge of combustible
mixture and for this purpose a distributer
59 of the usual and well known type is mount-
ed on the housing 47 and is driven by a pinion
60 which meshes with the gear 50. A switch
61 is disposed on a bracket 62 carried by the
housing and is closed by the projecting lower
end of the lever 57 when the lever is rocked
to the position shown in dotted lines. This
switch is connected in the primary ignition

‘circuit and when closed operates in the usual

manner to energize the distributer for sup-
plying current to the spark plugs 18 in se-
quence. | o :

Obviously, when the compressor 11 has at-
tained such speed as to supply air under suf-
ficient pressure and volume to the-combustion
chambers to effect continuous operacion
thereof, the auxiliary starting mechanism is
no longer needed and to provide for the auto-
matic cutting out of this mechanism there 1s

.2 hinged valve 63 disposed in the outlet pipe

11’ of the compressor. This valve is con-
nected by arod 64 to a pivoted catch 65 car-

3

ried by the bracket 62 of the housing 47.
The pivoted catch engages the lower end of
the lever 57 when the latter is rocked to the
position shown in Figure 2 and holds the
lever in this position against the tension of its
controlling spring 58. When the pressure
and volume have been built up sufficiently in
the pipe 117 to rock the vaive 63 open, the rod
64 trips the catch 65 thereby permitting the
lever 57 to be returned by its spring to verti-
cal position and dispose the fuel supply valve
in the position shown in Figure 5 for con-
tinuously supplying fuel to the combustion
chambers. Simultaneously with the tripping
of the catch 65 the switch 61 is opened by re-
lease of the lever 57 therefrom so that the
circuit to the motor 44 is opened, it being

70

(]

80

understood that the motor is energized from -

the same source of electrical current that the

. spark plugs are energized from. The blower

is consequently cut off as well as the igni-
tion. ' :
The built up pressure in the pipe 11’ closes

.a valve 66 in the pipe 33 from the auxiliary

blower to prevent compressed air backing
up in this pipe to the blower. :

By now again referring to Figure 1 it will
be seen that the turbine 10 is equipped with
a ring 67 which is provided with an annular
series of injector throats 68 corresponding in
arcuate shape with the nozzles 17. The lat-
ter enter the injector throats 68. As de-
scribed in my co-pending application above
mentioned the injector throats are open to
the atmosphere, the purpose of this being
to permit atmospheric air being entrained
along with the products of combustion from

the combustion chambers whereby to reduce

the temperature and speed of the same to the
proper degree required for operation of the
turbine.
equipped with blades 69 which deliver the
products of combustion together with the en-

trained air against the vanes 70 of the tur--

bine wheel. . ,

" It is preferable to start the power plait
with gasoline and for this purpose-as shown
in Figure 7 there is disposed in the pump
line 31 a valve 71 which is equipped with a
passage 72 therethrough adapted to be selec-
tively brought into register with a pipe 78
leading to a suitable source of gasoline sup-
ply or a pipe 74 leading to a suitable source
of fuel oil supply. The valve is provided
with a lever 75 having a terminal fork 76
receiving a pin 77 on the trip rod 64.- When
the valve 63 in the compressed air pipe 11°
opens the trip rod will shift the valve 71 to
disconnect the gasoline supply from the
pump line and connect the fuel oil supply

‘thereto.

The operation of the device is as follows:
~ To start the power plant the lever 57 is
pilled back thereby closing the electrical
switch 61 and sliding the rotating valve 22,

85
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As. illustrated the ring 67 is'.

110

116

120




10

15

20

26

30

40

45

50

60

65

4

intake valve 87 and scavenging valve 42 to
position for admitting fuel mixture through
the intake valve and allowing theignited mix-
ture to exhaust or scavenge through the ex-
haust valve as most clearly shown in Figure 2.
The eiectrical switch being on starts the elec-
tric motor 44 which operates the valve shaft
52 carrying the valves 24, 37 and 42 and at
the same time drives the blower 83 which
supplies the compressed air through the pipe
34. The compressed air passes through the
casing 12 and around the combustion cham-

“bers 16 and enters the combustion chambers

through the intake valves 87 in sequence
while at the same time the fuel enters the
chambers in sequence through the Spray noz-
zles 19 and is inixed with the compressed air.

When sufficient time has elapsed to allow
any particular combustion chamber to fill

with fuel mixture the valves all have arrived .

at closed position and the distributer 59
makes electric contact to the corresponding
spark plug 18 thereby igniting the charge
which discharges through the nozzle 17 of the
combustion chamber into the injector throat
68 where it enters between the guide blades
and is directed against the vanes of the tur-
bine wheel. :
The combustion chambers are thus sup-
plied with fuel and fired consec itively until
the turbine has reached sufficient speed to
cause the compressor 11 operated by the tur-
bine to build up a sufficient pressure to open
the valve 68. When the valve 63 opens it

shifts the rod 64 and disconnects the catch 65-

whereby the lever is moved to forward posi-
tion by the spring 58 thereby shifting the
valves 24, 87 and 42 into forward position.
The valve 42 is so arranged on the valve stem
87" that-when in forward position it main-
tains the pipes 89 of all four combustion
chambers closed while the valve 87 when in
forward position maintains the air intake
pipes 86 of all four combusticn chambers open
and thus air and fuel are admitted contin-

ually and burned continually in all four-

chambers. : ,

The product of combustion passes through
the nozzles 17 and entrains sufficient atmos-
pheric air to lower the temperature of the

product of combustion to a point that is safe.

to discharge into the turbine without caus-
ing damage..

Having thus described the invention, I~
-elaim ' . -

1. In a power plant, an air compressor, a
compressed air casing, a combustion chamber
in said casing, ignition means for the com-

bustion chamber, means for admitting va-

porized fuel to said chamber, means for ad-
mitting compressed air from said casing to
said chamber, a blower, electrical means for
operating. said ignition means and said
blower, a pipe connecting said blower and
sald compressor to said casing, a valve in said

1,854,615

pipe, and means operatively connected to said
electrical means and to said valve for cutting

out said. electrical means whereby to de-

energize said blower and said ignition means
when said valve is opened by predetermined
pressure built up in said pipe by said com-
pressor.

2. In a power plant, a turbine, an air com-
pressor operated thereby, a compressed air
casing, a plurality of combustion chambers
in said casing adapted to deliver the products
of combustion thereof to said turbine, means
for entraining atmospheric air along with
the products of combustion entering said tur-
bine from said chamber, ignition means for
the chambers adapted to be energized in suc-
cession, means for admitting vaporized fuel
to said chambers, means for admitting com-
pressed air from said casing to said chambers,
a blower, electrical means for operating said
ignition means and said blower, a pipe con-
necting said blower and said compressor to
said casing, a valve in said pipe, and means
operatively connected to said electrical means
and to said valve for cutting out said elec-
trical means whereby to de-energize said

blower and said ignition means when said .

valve is opened by. predetermined pressure
built up in said pipe by said compréssor.

8. In a power plant, a turbine having an
annular series of injector throats open to the
atmosphere, a compressor operated by the
turbine, a compressed air casing, a plurality
of combustion chambers in said casing
spaced from the casing and from each other,
an annular series of arcuate slit like dis-
charge nozzles for the combustion chambers
entering said injected throats for entrain-
ing atmospheric air along with the products
of combustion from said chambers to said
turbine, ignition means for the chambers,
means for admitting vaporized fuel to said
chambers, means for admitting compressed

air from said casing to said chambers, a.

blower, electrical means for operating said
ignition means and said blower, a pipe con-
necting said blower and said compressor to
said casing, a valve in said pipe, and means
operatively connected to said electrical means
and to said valve for cutting out said elec-
trical means whereby to deenergize said blow-
er and said ignition means when said valve

70
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is opened by predetermined pressure built up.

in said pipe by said compressor.

4. In a power plant, an air compressor, a,

compressed air casing, a combustion chamber
in said casing, a spark plug for the combus-
tion chamber, a pipe for conducting - va-
porized fuel to said chamber, a pipe for con-
ducting air from said casing to said chamber;
rotary valves in said pipes shiftable longi-
tudinally-as a unit to supply fuel and air in-
termittently or continuously to said chamber,
a spring pressed lever for shifting said valves,
a’ blower, electrical devices for operating

125
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said blower for rotating said valves and for
firing said spark plug, a switch adapted to
be closed by said lever for energizing said
electrical devices, a pipe for conducting air
5 from said blower and said compressor to
said casing, a valve in said pipe, and a trip
rod operatively connected to said lever and
to said valve, said valve opening when a
predetermined pressure is.built up in said
10 pipe by said compressor and operating said
trip rod to release said lever whereby to open
said switch and render said electrical de-
vices inoperative, said lever being moved by
its spring after release to set said valves to
16 deliver fuel and air continuously to said
chamber. _ :
5. In a power plant, an air compressor, a
compressed air casing, a combustion cham-
- ber in said casing, a spark plug for
.20 the combustion chamber, a pipe for con-
ducting vaporized fuel to said chamber, a
pipe for conducting air from said casing to
said chamber, rotary valves in said pipes
shiftable longitudinally as a unit to supply
25 fuel and air intermittently or continuously

to said chamber, a spring pressed lever for

shifting said valves, a pivoted catch for hold-’
ing said lever at one'limit of its movement
against the tension of its spring, a blower,
30 g motor for drivirig said blower and rotat-
" ing said valves, a switch for controlling said
motor and said spark plug and disposed in
the path of movement of said lever whereby -
the switch is closed when said lever is held
85 by said catch, a pipe for conducting air from
said blower and said compressor to-said cas-
ing, a valve in said pipe, and a trip rod con-
nected to said valve and to said catch adapt-
. ed to be moved by opening of said valve
40 upon a predetermined pressure being built
up in said pipe by said compressor to re-
lease said catch and permit said lever to open
said switch and shift said valves whereby to
continuously supply a combustible mixture
45 to said chamber and to de-energize the motor,
the blower and the spark plug.

6. In a power plant, an air compressor, a
compressed air casing, a combustion cham-
ber 1n said casing, a spark plug for the com-

50 bustion chamber, a pipe for conducting
vaporized fuel to the chamber, a pipe for
conducting air from said casing to said cham-
ber, a pipe for scavenging said chamber, ro-
tary valves in said pipes, the scavenging

65 valve being timed to open and close prior
‘to opening and closing of the air and fuel
valves, sald valves being shiftable longitudi-
nally as a unit in one direction to intermit-
tently supply a combustible mixture of fuel

60 and air to the chamber, shifting of the valves
in the oposite direction suplying a combusti-
ble mixture of air and fuel continuously to
the chamber, a spring pressed lever for shift-
ing said valves, a blower, electrical devices

65 for operating said blower for rotating said

valves and for firing said spark plug, a )

switch adapted to be closed by said lever for
energizing said electrical devices, a pipe for
conducting . air from said blower and said
compressor to said casing, a valve in said
pipe, and a trip rod operatively connected
to said lever and to said valve, said wvalve
opening when a predetermined pressure is
built up in said pipe by said compressor
and operating said trip rod to release said
lever whereby to open said switch and render
said electrical devices inoperative, said lever
being moved by its spring- after release to
set said valves to deliver fuel and air eon-
tinuously to said chamber and close said
scavenging valve. ;

7. In a power plant, an air compressor, a
compressed air casing, a combustion cham-
ber 1n said casing, a spark plug for the com-

bustion chamber, a pipe for conducting vapor-

ized fuel to the chamber, a pipe for conduct-
ing air from said casing to said chamber, a
pipe for scavenging said chamber, rotary
valves in said pipes, the scavenging valve be-
ing timed to open and close prior to opening
and closing of the air and tfuel valves, said
valves being shiftable longitudinally as a unit
in one direction to intermittently supply a
combustible mixture of fuel and air to said
chamber, shifting of the valves in the opposite
direction supplying a combustible mixture of
air and fuel continucusly to said chamber, a
spring pressed lever for shifting said valves,
a pivoted catch for holding said lever at one
limit of its movement against the tension of
1ts spring, a blower, a motor for driving said
blower and rotating said valves, a switch for
controlling said motor and said spark plug
and disposed in the path of movement of said
lever whereby the switch is closed when said
lever is held by said catch, a pipe for conduct-
ing air from said blower and said compressor
to said casing, a valve in said pipe, and a trip
rod connected to said valve and to said catch
adapted to be moved by opening of said valve

‘upon a predetermined pressure being built up

in said pipe by said compressor to release said
catch and permit said lever to open said
switch to de-energize the motor, the blower
and the spark plug .and to shift said valves
whereby to continuously supply a combustible
mixture to said chamber. .

8. In a combustion apparatus for power
plants, a compressed air casing, a- plurality
of combustion chambers therein, discharge
nozzles for the chambers projecting exteriorly
of the casing, valve controlled air inlet pipes
establishing communication between the cas-
ing and the chambers remote from said noz-
zles, valve controlled fue] pipes for supply-
ing vaporized fuel to the chambers adjacent
to said air inlet pipes, the fuel and air valves
‘being rotatable and shiftable as a unit, means
for rotating said valves to supply air and fuel
simultaneously to the chambers in sequence,
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means for shifting said valves to supply sair -
and fuel simultaneously to said chambers,
continuously, and electrical means for firing
the combustible mixture of air and fuel in "
said chambers in sequence. :

9. In a combustion apparatus for power
plants, a compressed air casing, a plurality
of combustion chambers therein, nozzles for
the combustion chambers projecting exterior-
ly of the casing, valve controlled air inlet
pipes establishing communication between
the casing and the chambers remote from said
nozzles, valve controlled scavenging pipes
establishing communication between the ex-
15 terior of the casing and the chambers and dis-

posed” adjacent to said mnozzles, valve con-

trolled pipes for supplying vaporized fuel to-
the chambers adjacent to said air inlet pipes,
the fuel the scavenging and the sir inlet valves
g0 being rotatable and shiftable as a unit, means
for rotating said valves, means for shifting
said valves, shifting of said valves in one
direction positioning the valves to intermit-
tently supply a combustible mixture of fuel
o5 and air to said chamber and scavenge the
- chamber, shifting of the valves in the opposite
direction positioning the valves to continu-
ously supply said mixture to said chamber
and closing the scavenging valve, and means
30 for firing the combustible mixture of air and
fuel in said chambers in sequence. ,

In testimony whereof I affix my signature.

: ROBERT E. LASLEY.
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