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UNITED STATES PATENT OFFICE 
2,656,822 

STEAM GENERATING SYSTEM FOR 
WEHICLES 

Roland Williams, San Francisco, Calif. 
Application January 16, 1951, Serial No. 206,130 

This invention relates to steam generating Sys 
tems, and more particularly to a steam gener 
ating System for a steam turbine. 
A main object of this invention is to provide a 

novel and improved steam generating System 
for use with a steam turbine, said System in 
volving relatively simple components, being re 
liable in operation, and providing efficient and 
economical conversion of Water into high pres 
sure steam for use in driving the turbine. 
A further object of the invention is to pro 

vide an improved steam generating system for 
a steam turbine particularly adapted for use on 
vehicles, said system providing extremely rapid 
and economical conversion of Water into Steam, 
providing a saving in fuel as over previous steam 
conversion systems, being simple to operate, be 
ing easy to start, and providing a wide range 
of available steam power, whereby the system 
has exceptional flexibility which makes it es 
pecially suitable for use on vehicles. 
Further objects and advantages of the inven 

tion will become apparent from the following 
description and claims, and from the accom 
panying drawing, wherein the single figure di 
agrammatically illustrates an improved steam 
generating system constructed in accordance 
with the present invention. 

Referring to the drawings, designates a 
steam turbine which is generally conventional 
in construction and which includes the drive 
shaft 2 on which is mounted the turbine rotor 
having the blades 3. The shaft 2 is jour 
naled in a housing 4. Secured to one end of 
the shaft is the gear 5 and Secured to the Op 
posite end portion of said shaft is the gear 6. 
Designated at 7 is a larger gear journaled in 
a housing portion f 8, the larger gear 7 mesh 
ing with the gear 6, as shown. Designated at 
i 9 is a water pump having the helical impeller 
20 mounted on the shaft of gear 7, said im 
peller being mounted in the cylindrical housing 
2 of the pump 9. Designated at 22 is a water 
reservoir which is connected by a conduit 23 
through a manual valve 24 to the intake port 
of the pump 9. Designated at 25 is a vaporizer 
which is mounted in axial alignment with the 
shaft 26 of gear f, the end of shaft 26 extend 
ing into the right end of the vaporizer 25, as 
viewed in the drawing, and having mounted 
thereon the fan. 27. The vaporizer is provided 
adjacent the fan 27 with the air intake con 
duit 28. 
As shown in the drawing, the vaporizer is 

formed at its right end With the conical COm 
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bustion chamber portion 29 which converges to 
Ward a convex Wall portion 30 secured trans 
versely in the vaporizer, said wall portion 30 di 
viding the chamber into two sections, the sec 
tion at the right of the wall 30, as viewed in 
the figure, being a fuel combustion chamber, 
and the portion at the left of the wall 30 being 
the steam generating space or vaporization 
chamber of the vaporizer. Designated at 3 is 
a liquid fuel tank which is connected by a con 
duit 32 to a rotary pump 33 driven by the shaft 
26 and located adjacent the end of the fuel 
combustion section 29. The outlet of the pump 
33 is connected by a conduit 34 to a fuel injec 
tion nozzle 35 located in the conical combustion 
Space 29. Designated at 36 is an ignition plug 
mounted in the combustion chamber portion op 
posite the nozzle 35. The high voltage electrode 
of the Spark plug 36 is connected by a conduc 
tor 37 to the high voltage terminal 38 of a con 
ventional ignition coil 39. The energizing Wind 
ing of the ignition coil 39 is connected by a wire 
40 to a control switch 4 provided on a con 
trol panel 42. Wire 40 is connected through 
Switch 4f to a conductor 43 which is in turn 
connected through a voltage regulator 44 and 
a conductor 45 to the ungrounded terminal 46 
of a storage battery 47. The grounded terminal 
of battery 47 is at 48. 
Conduit 32 is provided with an electrically 

Operated valve 49 which is connected to the bat 
tery 47 by an energizing circuit, not shown, 
Which includes a thermostatic switch 50 mount 
ed in the portion of the vaporizer 25 located to 
the left of the wall element 30, as viewed in 
the figure. For example, the switch 50 may be 
included in the ground return connection 5 of 
the energizing circuit of the valve. The fuel 
Supply conduit 32 also includes a manual valve 
52 located between the thermostatically con 
trolled valve 49 and the fuel tank 3. 
As shown in the figure, the vaporizer 25 is 

provided at the right side of the wall element 
3D with an exhaust conduit 53 which provides 
exhaust of the gaseous products of combustion 
resulting from the ignition of the liquid fuel 
Supplied by nozzle 35. 
The outlet of pump 9 is connected by a con 

duit 54 to a water injection nozzle 55 mounted 
axially in the left side portion of the vaporizer 
25 and directed toward the concave side of the 
Wall element 30. Mounted in the left portion of 
the vaporizer 25 is a conical, centrally apertured 
baffle wall 56 which surrounds the nozzle 55, 
the central opening of the baffle wall 56 being 
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located to the right of the orifice of the nozzle 
55, as viewed in the figure, and said conical 
baffle wall 56 being provided With reversely di 
rected steam escape ports 57 which provide pas 
sage of the steam generated adjacent the hot 5 

wall 30 into the space at the left side of the 
vaporization section of vaporizer 25. Desig 
nated at 58 is a steam conduit connecting the 
left side portion of the vaporization section of 
vaporizer 25 to the turbine . Escape of ex 
haust steam from turbine is provided through 
an exhaust conduit 59 arranged diametrically 
opposite the connection of conduit 58 to said 
turbine, as shown. In operation, water is injected into the vapor 
izer 25 through the nozzle 55 and impinges on 

10 

l5. 

the hot wall 30, said wall 30 being heated to a 
very high temperature by the combustion of the 
liquid fuel in the right end portion of vaporizer 
25. The steam vaporizes rapidly and flows back 
through the ports 57 into the space at the left 
end of the vaporizer 25 and thence flows through 
conduit 58 into the steam intake port of the 
turbine II, driving the blades. 3. The water 
pump 9 is driven by shaft 2 through the gears 
t6 and 7. The fuel pump 33 is likewise driven 
by shaft 26. The supply, of fuel from the tank 
3d, is regulated in accordance with the tempera 
ture of the combustion chamber by the action 
of the thermostatic switch 50 which controls the : 
electrical fuel valve 49. Designated at 60 is an auxiliary vaporizer 
having an electrical heating coil 6, which is con 
nected by a conductor 62, switch 41, conductor 
43, Voltage regulator 44 and conductor 45- to the 
ungrounded terminal 46. of the battery 47. The 
heating coil 6 ? is disposed on the right side of 
a transverse partition wall 63, viewed in the 
figure, and designated at 64, is a water supply 
nozzle positioned axially in the left end portion 
of the vaporizer 60 and connected by a conduit 
65, through a manual valve 66 to the water sup 
ply, conduit 54. A conical baffle 67 is provided in 
the vaporizer 60 similar to the baffle 56, said 
baffle 67, being provided with the steam return 
conduits. 68. Similar to the conduits 5: The wa 
ter, jet, emerging, from the nozzle 64 passes 
through the central aperture of the conical baf 
fle. 61 and impinges on the hot, transverse wall 
63, at which point the water is vaporized- and is ; 
transformed into high pressure steam. The 
Steam returns through the left end portion of 
the vaporizer 60 through the ports 68 and is ad 
mitted to the turbine through a steam conduit 
69. 
If so desired, a suitable switch may be pro 

vided for selectively connecting the energizing 
conductor. 62 for the heating coil 6, to the un 
grounded terminal 46 of battery. 47 or discon 
necting conductor 62 from the battery, as de 
sired, instead of operating, the energizing wind 
ing, 6 in parallel with the ignition coil 39. 

Designated at T) is a conventional starting 
notor, Whose shaft, has mounted thereon a gear 
7 which is contained in the housing of gear 5 
and which is in mesh with gear. 5, as shown. 
Also meshing with gear 5 is a gear, 72 mounted 
On the shaft of a conventional generator 73 
whose output terminal 74 is connected through 
a voltage regulator 75 to the ungrounded ter 
minal. 46 of battery 4, and which provides 
charging current for battery 47 while the tur 
bine is driven. The starting motor. 70 is con 
nected by a conductor. 76, through a starting 
switch 77 on panel 42 and the conductor 78, 
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4. 
through the voltage regulator 44 and conductor 
45 to the ungrounded terminal 46 of battery 47, 
It will be apparent that when switch TT is closed, 
the starting motor TO is then energized, causing 
gear 7 to drive gear 5 and shaft 2, which in 
turn drives the pump 19 through gears 6 and 

and which also drives fuel pump 33 and 
causes fuel to be injected into the left end por 
tion of Vaporizer 25 through nozzle 35 for igni 
tion thereof by Spark plug 36. In the arrange 
ment shown in the figure, the heating coil 6 
is simultaneously energized and raises the wall 
63 to a high temperature, whereby the water 
furnished in vaporizer 60 by nozzle 64 is vapor 
ized and is returned through the steam supply 
conduit 69 to the turbine fi in the form of high 
pressure steam. It will be therefore seen that 
in the arrangement specifically shown in the 
figure, the vaporizer 60 acts as a booster to facili 
tate quick starting of the turbine and to pro 
vide high pressure steam for said turbine until 
the vaporization plate 30 of the main water va 
porizer. 25 has been brought to the required high 
temperature for full load operation. 
While a specific embodiment of an improved 

Steam generating apparatus has been disclosed 
in the foregoing description, it will be under 
Stood that various modifications within the 
Spirit of the invention may occur to those skilled 
in the art. Therefore, it is intended that no 
limitations be placed on the invention except, as 
defined by the scope of the appended claims. 
What is claimed is: 1. A Steam generating apparatus comprising 

a vaporization chamber, a heater adjacent said 
vaporization chamber and arranged to elevate 
at least one wall of the chamber to a high tem perature. Substantially above the boiling point of 
water, a water reservoir, a pump connected to 
Said reservoir, a supply conduit connected to 
Said, pump, a spray, nozzle in said vaporization 
chamber connected to said supply conduit, a generally conical, centrally apertured partition 
wall. Secured in said vaporization chamber 
around said nozzle, and located between said 
nozzle and said wall, said nozzle being directed 
through the aperture in the partition wall 
against the wall of the chamber, said partition 
wall, having a plurality of steam escape. ports 
therein, to permit the passage, of steam there 
through, and a steam outlet conduit connected 
to said chamber on the side of said partition 
wall opposite the first-named wall. - - - - 

2. A steam generating apparatus comprising 
a vaporization, chamber, a liquid fuel heater-ad 
jacent, said vaporization chamber. and arranged 
to elevate at least, one, wall of the chamber to 
a high temperature. Substantially, above the boil 
ing point of water, a water, reservoir, a liquid 
fuel tank, a fuel supply, conduit connecting said 
fuel tank to said, heater, an electrically operated 
Valve...in Said fuel Supply conduit, a thermostatic 
Switch mounted in Said vaporization chamber 
and being responsive to the temperature of said 
chamber, means controllingly connecting said 
Switch to said: Valve for closing said valve at a 
predetermined temperature, a pump connected 
to Said reservoir, a Supply conduit connected to 
Said pump, a nozzle in Said vaporization, cham 
ber. Connected to Said. Supply conduit, said noz 
Zle being directed against said: wall of the 
chamber, a generally conical, centrally, aper 
tured partition wall: Secured in said vaporiza 
tion chamber-around said nozzle and located:be 
tween Said nozzle and said first-named wall, 
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said nozzle being aligned with the aperture in 
said partition wall, whereby to direct a stream 
of water through Said aperture, and a steam 
outlet conduit connected to said chamber on 
the side of said partition wall opposite said first 
named wall, Said partition wall having ports 
therein to permit the passage of steam formed 
when the stream of water impinges against Said 
first-named wall of the chamber. 

3. A steam generating apparatus comprising 
a generally cylindrical vaporization chamber, a 
heater adjacent said vaporization chamber and 
arranged to elevate an end wall of the chamber 
to a high temperature substantially above the 
boiling point of water, a water spray nozzle in 
said vaporization chamber, a generally conical, 
centrally apertured partition wall secured in 
said vaporization chamber around said nozzle 
and located between said nozzle and said first 
named wall, said partition wall having a plu 
rality of steam escape ports therein to permit 
the passage of steam formed by the impinge 
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6 
ment of water on said first-named wall of the 
chamber, and a steam outlet conduit connected 
to Said chamber at a portion thereof remote 
from said first-named wall. 
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