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To all whom it may concern:

Be it known that 1, ROLmN H. ‘VImrL a
citizen of the United & tates, residing at
Cleveland, in the count; of Cuyahoga “and
State of Umo, have invented a cerlaimn new

and useful Improvement in Apparatus for

Generating and Controlling the Generation
of Sapes hoatul Stean, of which the fol-
lowing is a full, clear, and exact description.

This invention is an apparatus, construct-
ed with especial reference to its use upon
steam drivensmotor cars, by means of which
to autom: mr’t?ﬂv so control the delivery of
water to a :;mt.lble generator and the de-
livery of fuel to a smt\xblc burner for heat-
ing the same, that superheated steam shall
‘m generated in said generator in volume
adequaw to the varying demands therefor,
and shall be maintained in substantially uni-

form condition as to preszure and tempem—'

ture. It is not intended, however, that this
patent shall be limited to the use above
stated, for which the specific embodiment.of
the i invention shown is especially contrived;
because it may be used with good results in
any. analogous -situation w herein the ca-
pacity of the feed water forcing device is
variable, and wherein the dem&ud for steam
is not proportionate to the varying capacity
of the feed water forcing device.  The spe-
cific embodiment of the invention shown is,
moreover, contrived with special reference
o its use in connectlon with a generator of
the sewi-flusher type, such as is in common
use in the White steam uus, and is exempli-
fied in LetterS Patent No. 659,837, granted
Qet. 16, 1901, (This patent 1= intended to
cover the mseutlo"x, when used in connection
with that orany other type of generator with

which it is adap‘f@d to be used.

The invention, as shown, is also contrived
with special 1'quencc to adapting it to use
which is to be forced to the
burner by pressme in the containing .tank;
but it is not intended to limit the claims to
an apparatus in which liquid fnel is used
ov is so supplied to the burner.

This apharatus is a very good apparatus
with which to carry into effect a process for
generating and controlling the ‘generation

: of mpnlbemed steam which forms the sub-

ject matter of another application-filed con-

~ temporanecusly with this one.

The mventwn, which is hereinafter de-
seribed and sho\x n in the drawings, may be
here smnmarized as consisting ot the c'ombb
nations of parts as definitely pomted out in
the claims.

In the drawing, Figure 1 is a diagram-
matic view of an appamtns embouymo the
invention in the best form now known to me.
g, 2 is u longitudinal sectional view of a
fow motor, which forms part of the ap-
raratus, and of certain valves which are
oparated thereby. Fig. 8 is o transverse
sectional view in the plane of line 833 of
Fig. 2. Kig. 4 is a longitudinal sectional

view throush & nart of one of the generator

tubes, the thermwostat contained therein, and
a valve casing containing a valve operated
by said thermostat; and Fig. 5 is a longi-
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tudinal section of the water valve casing H "

The apparatus includes, of course, a gen-
erator A, which is preferably. of what is

dometimes known as the semi-flash type.

Such a generater is, as before stated, shown
in the Letters Patent No. 659,837, above
mentioned,~—the essential characteristics of
such’ generator being that it consists of a
plorality of connected coils of pipe into
which water is introduced at a point remote
from the fire, and wherein the water travels

| through said coils gradually approaching

the fire, being transformed into steam at
some intermediate point therein and subse-
qnenll) superheated before it leaves said
coils. The apparatus also includes a steam
engine B, which 1s to be supplied with steain
from the generator, as, for example, through
a pipe . The apparatus also includes a
feed water pump.D which is driven by the
engine, and whose capacity, theleiore, is

i proportioned to the speed of the engine.

Consequently when the apparatus is used
upon a steam driven vehicle, which travels
at varying speeds, the cmamty of the pump
is proportionate to the rate at which the ve-
hicle is traveling. This pump. may be
driven from the crank shaft ® af the en-
gine; and it may draw the water which it
throws from a tank B. The apparatus also
includes a water valve whose position is
controlled bv the pressure of steam in ‘the
generator.” This valve and its casing, in a
very satisfactory form for the intended use,
is shown in Fig. 5. It includes a casing H
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across which a diaphragm 2/

is secured.  structed as a by-pass

987,933

around the flow motor.

Stean: at the generator pressute 15 admitted | In this casing 1s a -alve which controis the

to the casing on one side of this diaphragm.
On the other side of the diaplragm 13 a
chamber through which water will flow
when the valve is open. In this chamber
is a spring-pressed piston A which engages
with the diaphragm and may be moved
thereby in oppesifion to its spring. «Lhis
piston actuales a lever A%, which m tury,
actuates o valve 2 and this valve controls the
fow of water through the casing. The valve
casing Il is preferably connected in a by-
pass ¢ avound the pup; and is also coun-
nected by a small pipe 0% with the steam
£ e b, When the pressuve of steam oxceeds
a predetermnined pressure the valve will be
opened, and therely permit all of the water
which the pump is throwing to be diverted
from the generator aud by-passed to the
other side of the pump. When the steamn
pressure in the generator falls a little below
the predetermined pressure this water valve
will be closed, and thereby all of the water
thrown by the pump will be required to pass
toward the generator.

I represcuts the pipe leading from the
pump toward the generator. At a suitable
point thiz pipe is branched, forming there-
Ly the two branches, one mdicated by M,
3 and one by N, N’. In the branch X M’
a fow motor R is connected. The specilic
construction of a suitable flow motor will be
subsequently deseribed. 1t will be sullicient
for the present purpose to say that 1t 1s an
apparatus containing a movable member
whose position depends upon the rate ol
flow of the water through said {low. motor.
The water as it emerges from said flow motor
goes to the generator through a pipe M’

The generator is to be heated by 2 burner
C of any suitable construction, which ve-
ceives its supply of fluid fuel from a tank
(5 and the fuel may be forced from the
tank to the burner by the air pressuve with-
in said tank. The fuel flows from this tank
easing P, which
‘contains a valve for controlling thesrate of
flow of the fuel through the said watve cas-
ing, and thence through pipe O" tv the
purner. . This valve is connected with the
movable nieraber of the flow motor so as to
be closed or opened miore or less theieby,
and preferably it is to be so constructed aud

5 econnccted with the movable meniber of the

flow motor, that the ratio between the vate
at vwhich fuel will flow through the valve

casing T to the burner, and the rate at which

water will flow throngh the low motor to
the generator will remain constant, however

“much the actual volumes of such fuel or

85

water,. flowing .during a given period, may

'be increased or diminishetl.

A valve casing T Is conmected in the
branch feed water pipe N N7, which is con-

ate at which water may flow to the gen-
erator through the conduit of which said
valve casing and the pipe N N’ are parts.
A thermostat, which is subjected to the in-
tluence of the steam in the generator is pro-
vided for operating this valve so that it will
move the valve away from its seat as the
temperature of the steam increases, and -will
move it toward its seat as the temperature
of the steam decreases. This valve and the
thevmostat should be so arranged that, un-
der average conditions, this valve permits
about one-third of the water whiclh flows
into the generator to flow throngh the con-
duit of which the valve casing T"is a part,
while about two thirds of said water will
flow to the generator through that conduit
of which the-flow motor is a part.

Before describing the operation of the de-
seribed mechanism in the carrying out of
the process herein claimed, it will be well to
first describe the construction of the flow
motor and of the valves which it controls, in
the forni in which these parts are shown In
the drawing.

The flow motor includes a casing R hav-
ing an inlet » near one end and an outlet 7
near the other end. - Within the casing is a
piston 72 which occupies a.position between
said inlet and said outlet, and is subject to
the influence of a spring #* throsting it
toward the inlet end of said casing. Within
the casing is a restricted passage »*, through
which water may flow past. the piston, irre-
spective of the position of the piston, in go-
ing Trom the inlet to the outlet. When wa-
ter is forced into the casing through the in-
let » the piston will be moved in opposition
to its spring. The higher the rate at which
the water is forced info the casing, the more
yapidly will the water flow past the piston
througl said restricted passage; and, as the
ressilt of the increased pressure upon the pis-
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ton, it will be moved a  proportionately -
greater distanee from its mormal position, -~

whicl is that shown in Fig. 1. The move-

ment of the piston from its normal position .

will thevefove be substantially proportionate
{o the rate at which water flows through the
casing -past said piston.

Tu the upper end of the casing is a relief
port i which is connected by a pire X with
{he water tank B, This relief port is nor-
mally elosed by a self-closing valve, prefer-
ably a spring-actuated valve 7%-—the stem of
which jiasses loosely through a nut #7 which
ig serewed into the upper end of the hollow
stem #5 of piston 7°¢ and a nut'7° is secured
on the lower end of said stem.. When water
is being: forced ifito this casing at -4 rate
“oreater than the capacity of the generator,
“fhie piston 4% will be moved far enough 1o
draw valver® from its seat. and thereby-per-
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mit the esegpe through the relief port »° of
all watér in éxcess of the capacity of the
generator.

A vilye casing P is secured to the valve

easing R. It contains a port p through|

which fluld must flow in passing from
pipe U to pipe O, The stem p” of 2 valve
#* Passes throdgh this port and out of the

_eaging P through a suitable stuffing box, and

its wpped end 15 adjustably sefured to the
pigtdn stem #° by being screwéd into said
gtem & suitable distance. The spring »* will,
thebefore, not only move the piston 2 toward
the inlet e1id of the flow motor casing, but it
will also draw the conical valve p* against
its seat. The adjustable connection between
the valve stem p” and the flow motor piston
is for the pufpose,-ainong others, of vegu-
liting the teénsion of the spring »°. Just
abeve the port p, the valve stem p” is grad-
wally reduced in cross sectional avea, so that
the farther it is moved down in said port,

‘the larger will be the opening in said port
5 fae]

‘through which fuel may flow from the tank
(3 to the burner through the.pipes O, O
This reduction in the cross sectional area of
the valve stemr is of such character that the
raté of flow which is thereby permitted
throtigh the port p will be increased in pro-

portion to the distance which said valve stem.

1s moved down by the action of the flow mo-
tor piston.

The valve casing T, and the valve therein,
and the thermostat which is provided for
operating it will now be described.

The valve casing is provided with an inlet
¢ and an outlet ¢,
irhose valve stern £ carries an adjustable
shoulder ¢*. Within the casing is a bell
craile lever %, one arm of which engages be-
fow the shoulder #, so that the valve may be
raised from its seat. A - spring actuated
plunger #* acts always upon this lever #°,
pistilng it in the direction to so raise said
valve. The movement of the lever in this
direction is limited, and it is moved in the
obposite divection by means of a thermostat
W. This thermostat consists of an outer
tube 10 which is made of metal, wherefore, it
will be elonguted as it is heated. This outer
tube is contained in a tube Y which is con-
neeted in the generator coils and forms a
part of the generator, near the outlet end
thereof. The inner end of the tube w is
closed, and the outer end is firmly secured to
the valve casing T, and is opened to the in-
tervior of sald valve casing. Within the tube
w is a vod w’, which is made of practically
nor-expansible material, for example, glass
or porcelain. One end of this rod abuts the
inner end of the tube 1w, while ifs other end,
projecting into the valve casing, engages
It is evident,
therefore, that as the steam in tube’Y gets

‘hotter, the tube w gets longer, and therefore

Tt also containsa valve*

53/5 N

the lever £ may be moved a greater distance
o =3

by the spring actuated plunger ¢°. This re-

sults in & wider opening of the valve #% and
this, as before explained, permits the water
to flow to the generator at a higher rate
through that conduit of which the valve
casing T 1s a part.

This apparatusis, as before stated, of espe-
cial value when applied for controlling the
generation. of steain on a steam driven mo-

tor car; the reason being that on such a ve-

hicle any feed water forcing apparatus
which is driven by the velicle motor will
vary it capacity as the speed of the vehicle
and its motor varies; whereas the demand
upon the appavatus for steam is not at all
proportionate to the speed of the molor.
For example, 1f the vehicle be running at
15 miles an hour, the demand for steam for
the purpose of maintaining that speed will
be very much less than it would be if the
vehicle were on an up grade or going through
sand or mud; and on the other hand it will
be vory much less than if the vehicle were
on a down grade of a smooth surface road:
Moreover it is desirable, aund sometimes es-
sential that the genervator shall be working
to its full capacity even when the car is go-
ing slowly, as fov example when the car i
going up hill or over a particiflarly bad road.
As a vesult of much considepation and ex-
perimenting, it is thought that the various
parts of the apparatus, when used upon a
motor car, should be so constructed and ad-
justed that the capacity of the pump, when
the vehicle is going at about 15 miles an
hour, should he equal to the capacity of the
generator. It is also quite apparent that it
1s unwise to deliver water to a generator of
this character at a rate beyond its capacity
to transform it into superheated steam of

the desired degree of superheat. The pur-

pose of a relief valve or its equivalent is
thevefore apparent. Tt is for the puipose of
diverfing from the generator so much of
the water thrown by the pump as is in excess

- of the capacity of the generator to transform

into superheated steam of the required pres-
sure and temperature; and it and the flow
motor shounld be so constructed and con-
nected that when the speed of the vehicle
exceeds 15 miles per hour the relief valve
will be opened so as t0 permit all of the
water-thrown by the pump-in excess of the
capacity of the generator to be by-passed or
returned to the water tank. It is apparent
that the speed of the car mentioned, to wit,
15 miles per hour is arbitrarily selected; but
some speed must be determined upon and
the apparatus must be adjusted with regird
to that speed, so thdt the process shall he
efficient. : ,
It is evident from the description of the
apparatus, that, if the speed of the vehicle
ig less than the speed determined upon af
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which it is desired to have the (renufxtoy.
receive water to its full capautv, for ex-
ample, 15 miles per hour, a fwrther redue-
tion in the speed of the vehicle will reduce
“the speed of the pump, and thereby, the sup-
My of water passing to the flow motor will
be correspondingly reduced, and the amount
of fuel delivered to the burner will be cor-
1espondmnlv mduwd ~—this being due to

12 the fact that the pmu n of the flow motor

will oceupy a different position, because less
water is being pum]jed through it ana conse-
quently the fuel valve will ceeupy a different
posmon

When the steam pressure in the generator
exceeds the required pressure, the water
valve 4. will open and all of the water
-thrown by the pump will be by-passed.
When the pressurc in the generator falls be-
low the dusncﬂ pressure the water valve
will be closed, and thereafter all of the
water thrown by the pump will be forced
toward the nuxu ator.
flujuenu,’ of the periods of time when all
of the waler is by-passed or none of it is
by-passed by this water valve, play a very
large part in determining the” velume of
water actually supplied To the generator
during w gives: time. I is ouly when the
water is not by-passed by this valve that
the other paris of the deseribed regulating
apparatas act at all. When they are op-
crating, however, tlicy operate after the fol-
lowing Lflshlon

If the e - is going move than 15 miles an
houy, oy mmu\or may be the rate for which
the 1pp avatus is adjusted, the quantity of
water forced by the puinp will be greater
than the capacity of the generator. “All of
the excess above the capacity ‘of the genera-
tor, will, however, be dischurged from the
flow motor castng through the relief open-
ing therein. ater 0'11(\1 to the capacity
of the generator will be flowing thereto
through ~the two conduils d<'s«,11b(,d~~t-hat
is to s;u_,,'und("' what may be called the
Lalanced condition of the al)pulatm, about
two-thirds of it wili be flowing through
the conduit ¢f which the fiow motor is a
part, and aboul oye-thind of it will be flow-
ing through tno conduit whase capacity is
contr Hv(. Ly the thermoestatically operated
vaive. The 1(5!!!(:\1!( ioventent of the pis-
tun of the flow wmotor, dee to the passage of
this waler through said wmotor, will have
opened the fuel valve so that the fuel will
flow Lo the burner at approximately the
rate reguired to transform into superheated
steam all of the.water which flows into the
generator.  But'it seldom, if ever, happens
that the ratio between the water supply to
the' generator and the fuel %upph to the
bmnor 1s exactly right. One or the other is
in the excess—and 1t is for the purpose of
alternating these excesses at proper intervals

The duration and’

987,933

and of confining them within small limits
that the thermostat is provided. If, for ex-
ample, when the pump is throwing water at
a rate below the eapacity of the Oenelatm
{as when the car is traveling at fiffeen miles
or less per hour) the temper%ture of the
steam rises above the required temperature,
it is because the rate at which fuel is sup-
plied to the burner is too great for the rate
at which water is then bemo supplied to
the generator. The result will be that the
{heimosiat will move the valve which it
controls farther from its seat, so that a
greater volume of water will be delivered to
the generator through that conauit of which
valve casing T is a part. But if the car is
going at such speed that the water thrown
b} the pump is above the' capacity of the
generator, the rate at which water is flow-
ing through the other condnit will not, how-
ever, be changed, nor will the rate at which

fuel 1s being delivered into the burner; be-

cause there is never any change in the ratio
Letween the rate at which ther is flowing
into the generator thlouOh that conduit ot
which the flow motor is a part. In other
words, the readjustment of the proportions
of \vatel and fuel will be brought about by
incereasing the rate at which thu 1s de-
Iivered to the generator without increasing
the rate at Wmch fuel is deliv ered to thc
bm ner. If, however, when the car is travel-
ing at the rate of 1o miles per hour or
nrmtel, the burner is not delivering heat
enongh to take care of the water bemo de-

Jivered into the generator, the tunpelature

of the steamn therein will be reduced, and the
thermostat will operate in the other direc-
tion, and will force the valve which it con-
trols, toward its seat, and thereby will re-
duce the-quantity ot water passing to the
generator through the conduit whese capae-
113 is controlled by said valve. The quantity
of the water flowing to the generator
through- the other condult which includes
the flow motor, will not be changed, how-
ever, and therefore the quanht\wot £hel be-
ing fed to the burner will not be changed.
in other words, the readjustment will be
brougit about by deereasing the quantity
of water delivered to the generator without
decreasing the quantity of fuel . delivered to
the Lurner. I, however, the speed of the
car be reduced to less than 15 1niles an
hour, v that the . capacity of the pump is
not equal to the capacity of the generdtor, a
Jmht]v dificrent action of the dppdmtnb
will take Place, but- with buhsmntm‘ly the
same vesults. [ the first place, the wmonnt’
of waler flowing through the flow motor
nay bé decreased \\ Hhout =t the ssme time
deereasing at all the rate of flow of water
through the  thermostatically  eontrolled
valve easing. . Fhis will, of course. cause a
change in the position of the flow mulor Bis-
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ton, and a consequent change in the posi-
tion of the fuel valve, so that temporarily
too little fuel will be fed to the burner.
The result of this will be a reduction in
the temperature of the steam. - This will op-
evate the thermostat.in the direction which
will cause the valve to move toward its sea,
and thereby reduce the quantity of water
i{}:wing past it. Since the total quantity
of swater delivered: into the generator is not
théreby reduced, it is obvious that the quan-
tity of water flowing through the flow motor
will ke correspondingly increased, and this
will draw. the fuel valve farther open and
so increase the supply of fuel to the burner.
This is also the manner in which the device
is readjusted, if the car is running below
15 miles per hour, and the apparatus is
thrown ont of balance by any of the condi-
tions which may arise. That is to say, the
ate of flow of water to the generafor is not
changed, but theve is a change in the ratio
hetween the rate at which the water flows
through the flow motor, and the rate at
which it flows through the thermostatically
centrolled valve, and these changes, which
are due to the action of the thermostat.re-
sult in changing the rate at which fuel is
fed to the burner, without there being any
change in the rate at which water is sup-
plied to the generator. :

Tt will be seen from the foregoing that,
the variations in the demand for steam are
taken care of by either by-passing all of the
water thrown by the pump, or none of if,
and by automatically changing the duration
and frequency of these periods of time in
which water is so by-passed, or is not. All
of these matters ave dependent upon changes
in the pressure of steam. The maintenance
of a proper average ratio between fuel and
water so as to vaporize the water discharged
into the generator and to superheat it to the
required degree are accomplished by means
of variations in ‘the temperature of the
steam, which, while it does not cause the
change in ratio between ‘the rate at which
water is flowing to the generator through
one conduit, viz: that containing the flow

‘motor, and the rate at which fuel is flowing

to the burner, does cause a change in the
ratio between the water flowing to the gen-
erator through the two conduts provided
for that purpose, and consequently does
change the ratio between the total volume of
water supplied to the generator and the vol-
ume of fuel supplied to the burner during
the same period, and all-water in exeess of
the capacity of the generator is diverted
therefrom and returned to the water tank.

Tt will also be nnderstood that the de-
seribed apparatus is not crganized with a
view of maintaining any definite ratio be-
tween the rate at whieh fielis fed to the
burner, and water fed to the generator, ov

osi#

between either of those rates and the rate at

which steam is withdrawn from the gener-’

ator. The ratios between these rates is con-

stantly changing. The apparatus is organ-

ized to operate on the principle of rapidly

alterriating excesses and deficiencies in the

rate of supplying water and fuel, relative to

each other and to the volume of steam with-

drawn, and for changing these rvatios with

such rapidity, and confining the changes to

such narvow Hmits, that the practical result

is the maintenance of substantial uniformity

of steam pressure and temperature irrespec-

tive of variations in demand for steam. The

thermostat is almost constantly in operation

when the water valve H is closed, thereby al-

ternating the excess of fuel and water rela-

tively to each other. When the water is in

excess of the fuel the temperature of the

steam goes down quickly, the thermostat acts

to so change the ratio that for the time being

fuel wiil be in excess. This results in a

guick raising of the temperature of ‘he

steam, wherenpon the thermostat again acts

to change the ratio with the result that for

the time being water will be supplied in ex-

cess.  When. any water is golng into the

generator, as when water valve H is closed,

that water is-in excess of that quantity

which is reguired fo replace the steam with-

drawn during the same period. When no

water is going into the generator, as when

water valve H is open, obviously, the water’
supply is less than the quantity required to

replace the stemn which is withdrawn from

the gemerator during that time. When no

water is flowing past the water valve H,

none goes through the flow regulator, and

therefore the flow of fuel is reduced to the

minimum, and the fire is practically out; in

other words, during the time when no water

ig being supplied to the generator an insuffi-

clent quantity of fuel i1s being fed to the

burner for the generation and superheating

of enough steam to take the place of that

withdrawn from the generator during said

periods. ‘ ' '

Having described 1y invention, ¥ claim:
1. In o0 apparatus for generating steam,

the combination of o generator of the type

specified, a burner for heating the genera-

tor, a feed water pump whose cfficiency
varies direelly as its speed varies, and

whose capacity, when rnnning at less than

its “maximum speed is equal to the ea-
pacity of the generator, means for posi-
tively driving said pump at varying speeds
and eausing it to deliver feed water gener-
ally in ex but regardiess of the require-
wenis «of {he oencrator, means whereby,
when the spzed of the pump is such that it
forces townrd the generator water in-excess
of the eaparity of the generator, the excess
water is automatically diverted from said

generator, and means for nutomatically sup-
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plying to the burner the fuel which is re-
quued to transform into superheated steam
of the required degree of superheat all of
the water supplied Yo the generator.

2. In an apparatus for generating .-and
using steam, the combination of a generutor of

-the tvpe specified, a motor supplied theéreby,

a burner for heating the generator, a feed
water pump whose efﬁmeney varies. directly
as 1ts speed \'RI‘]L,S, and whose capacity,
when running at less than its maximum
speed, is eqnal to the capacity of the genera-
tor, operative cennections between the pump
and the motor wheveby the speed of the
pump will be propnri'on ate to the speed of
the moter, means whereby, when the speed
of the pump is such that it forces toward
the generater water in excess of the capacity
of the agenerator, the excess water 1s auto-
matically divert ced from said generator, and
means for automatically supplying to the
burner the fuel which is requived to trans-
forin into superheated steamr of the required
deoree of superheat all of the water sup-
p‘}ﬂ I to the generator.

Ao Tw an apparatus for generating and
u«:n« stean, the conthination of a ﬂonemtm
of the type specified, a burner for heating the
generator, a feed water pump whose ca-
pfu,ny when running at.less than the maxi-
mum speed is equal to the capacity of the
generator, means for driving said pump at
varving speeds, means shereby, when the
speed of the pump is such that it forces to-
ward the generator water in excess of the
capacity of the generator, the excess water
is automatically “diverted from said genera-
tor, means for automatically supplymg to
the burner ‘the fuel which is required to
transform into superheated steam of the re-
quired degree of superheat all of the water
supplied to the generator, and means, gov-
erned by the pressuze of steam in the gener:

~tor, for alternately by-pussing all “of Lhe
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water thrown by the pump or allowing it all
to go to the generator, and for varying the
ileqvcncv and duration of the peuods ot
time during which the foter is or is not so
by-passed. .

4. In an apparatus for, generating and
using steam, the combination of a generator,
of ihe tvme specined; a motor supplied there-
Ly, a burner for heating the generator, a
feed water pump whose C‘Lp{lt‘lty when run-
ning at less than the maximum speed is
equal to the capacity of the generator, onera-
h\e connections between the pump : and the
motor whereby the speed of the pump will
be proportionate to the speed of the motor,
means whereby, when the speed of the pump
is such that it forces toward the generator
water in excess of the capacity of the genera-

tor, the excess water is automatmal]y divert-

ed from said generator, means for automati-

987,983

cally supplying to the burner the fuel which
is required to transform into superheated
steam of -the required degree of superheat
all of thé water supphed to the generator,
and means, governed by the pressure of
stéam in the O‘enerator, for alternately by-
passing all of the water thrown by the pump
or allowing itall to go to the generator, and
for varying the fxequency and dummon of

hie periods of time during which the water
is or is not so by-passed.

5. In an apparatus for genemtmo dnd_

using superheated steam, the combination of
a steam generator, a burner for heating the
generator; and a feed water pump, two con-
duits t‘nmmh which the water thrown by
the pump may pass to the oeneratox, a flow
motor connected in one of said conduits,
means governed by said flow motor for de-
immmlnfr the rate at which fuel shall be
sanplied to the burner, means governed by
the tu‘lpel‘ltnre of the stmm For varying
the rate at which water is supplied to the
genmatm through the other conduit.

. In an app(natus for "generating and
using superheated steam, the combination
of a steam generator, a burner for heating
the oenemtor, and a feed water pump, means
for driving said pump at varying speeds,
two conduits through which the water
thrown by the pump may pass to the gener-
ator, a low motor connected in one of said

condnits, means governed by said flow motor.

for determining ‘the rate at which fuel shall
be supplied to “the burner, means governed
by the temperature of the steam for varying

the rate at which water is supplied to the

generator through the other conduit, and
means governed by the pressure of stearn for

alternately by-p passing all of the water.

thrown by the pump or for allowing it all
to go to said two conduits and for varying
the duration and frequency of the periods
of time in which the water 1s or is not so by-
passed.-

7. In an apparatus for generating and
using superheated steam, the combination
of a ste'un generator] a steam motor supplied
thereby, a burnell for heating the generator,
and a feed water lpump which is operatively
connected with said motor, two conduils
through which the water thrown by the
pump may pass to the generator, a flow
motor connected in one of said condunits,
means governed by said flow motor for de-
telmlnlno the rate at which fuel shall be
supplied “to the burner, means geverned by
the temperature of the steam for varying
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the rate at which water is supplied to the

generator through the other conduit, and

.means govemed by the pressure of steam

for alternately by-passing all of the water
thrown by the pump or for allowing it all
to go to said two conduits and for varying
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© ‘the duration and fre‘(‘luencj"»"()f;the pefibds
-of .time in which the ‘
by-passed. . - g

8.'In an apparatusiu_forr 'gengré‘ting and-
5 using steam, the combination of a steam

~“generator of the type spegifiéd, a burner for

" “heating the same, a steam engine supplied’

"+ by the generator and adapted to. be run at
' various speeds, a feed water pump driven
10 by said miotor at speeds whick are propor-
~ tionate to the speeds of the motor said pump
havingia capacity equal to the capacity of
the: gengrator when the pump is running at

;- less than its maximum speed, two feed water-

1%. tonduits through which feed water may be
forced by the pump to the generator, a flow
motor connected - in- one oi szid conduits,
means governed by the flow motor for reg-
ulating the rate at which fuel is delivered
20 to thid burner, means for automatically di-
- verting from the generator so much of the

water forced by the pump as is in excess of

the capacity of the generator, means gov-

erned by the temperature of the steam for
25 varying the rate of flow of the watér to the
gencrator through the other.feed water con-
“duit, ' : v

9. In a steam motor car, the combination

7

of a steam generator, a burner for heating
30 the Same, a steam engine supplied by the
. generator for driving the car at varigus

speeds, a feed water pump driven by said

water is or is not so |

7

motor at speeds which are proportionate to
the speeds of the motor and consequently to
‘the rate of travel of the car, said pump hav-
ing a capacity equal to the capacity of the
generator when the pump is running at less
than its maximum speed, two feed iater

conduits through which feed water may be-

forced by the pump to the generator, a flow
_niotor connected in one of said conduits,

40

mearis governed by the flow motor for regn- -

lating ‘the rate at which fuel is delivered to
the. burner, means for antomatically divert-

ing from the géuerator so much of the water’

forced By the pump as is in excess of the
-capacity - of the generator, means governed
by the temperature of the steam for varying
the rate of flow of the water'to the generator
through the other feed water conduit, and
means governed by the steam pressure for
alternately by-passing all. of the water
thrown by the pump, or allowing it all to go
into.said two conduits, and for varying the
frequency. or, duration of the periods of time
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during -which the water is or is not so by-

passed. |

In testimony whereof, I hereunto affix my -

signature in the presence of two witnesses.

" ~Witnesses: ~
- B. B. Gizcurist,
- H. R. Surnivan.

. ROLLIN H. WHITE.



