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- To all w hem 1t may concern.

- Gene 1"at1:nﬂ' Steam of whlch the fellowmg 1S a spemﬁca—
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" a sectional view of the valves employed in cennectmn

o ~ tor used to control one of sald valves.
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50. 1 not Between globules of water\but molecules of water.
o Superheated steam has many advantages over saturated- |

- -steam" ‘one of which is economy in its use.

55

of Mlla aukee an(l State of Wlsconsm have invented

_ wde 3, steam generator in which superheated steam will |

‘ture, and to cause the steam thus generated, through
the : aLtlen of its temperature upon certain mechanisms,

ator and also the amount of water supplied to the gener-
. ator,1n such manner and relation as to maintain the con-

is proposed to use a boiler of the flash or semi-flash type,
~and preferably a continuous-tube steam generator, the

- water, as will be understeod by those skilled in the art,
- bemg fed or forced mte one end of the tube (preferably

preference, a boiler in whlch the water is prevented
" from gravitating from the top to the bottom thereof,

" By varying the construction and arrangement of the
~ boiler, modlfymg the action of the fire and controlhng

~ tube boiler or frenerator may be saturated steam or su-
perheated steam. - Saturated steam consists of globules

" of water whwh are forced apart by the heat g0 as to give
. pressure. - Superheated steam is'the true gas of ‘water,
- the heating havmg had the ffect of dlssematlng the -

boiler w:th 50 pounds’ pressure, satm-ated steam will |
" always’ have a cerrespondmg temperature leemse preferably iormed of a single tube, the water entermg"
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a pr_essure of 10(_) peands or 200 pounds will have a e_or?
responding temperature. With superheated steamn the

Be it known that I, WARREN S. J OHNSON, 2 c1t1zen of
the United States, res1d1ncr at Milwaukee, in the eeunty

other words, superheated steam may have a high tem-

certain new and useful Improvements in Apparatus for I

700° F. may have a pressure less than saturated steam
tion., = - 1 having a much lower temperature. In the use of su-
My Ppr esent mventlon relates to that elass of devices | perheated steam, while a certain pressure is essential

~ which have for their purpose the control of the steam | to the preductien of motion through' the utilization of -
“output from a steam boiler or generater } | energy through a motor, its chief factor is the thinness

The invention in its sim plest form is 1]1ustrated in the | of the steam, as compared with saturated steary, and
annexed drawings, wherein: . ' | the temperature which does net allow of condensation
I 1gure lisa Slde elevatlon of the cemplete apparatus, “in the cylinder of the engine. A steam plant adapted

- Fig. 2 a detail sectional view showing the thermostat | for the use of superheated steam will not work well _
and fuel-contr olling-valve actuated thereby; and Fig. 3 | with-saturated steam. It 1s, therefore, very essential
that the temperature of the steam be kept within cer-

tain limits, in order that it may be superheated to a

with the water supply pipe, and the fluid pressure mo-
.| degree which will give the best results:in practice.

The main object of the present invention is to pro-

for obtaining superheated steam of the proper temper-
ature and quantity. These automatic’ devices may,
properly speaking, be divided into three classes: first,

be produced at appremmately a given or fixed tempera-

to effect the regulation of the heat applied to the gener- | sure and the water-supply by the steam-temperature;
second, those in which the fire is controlled by the
| steam-temperature and the water-supply by the steam-
stant preductlen of superheated steam at such given or 2

| the water-supply are controlled by the steam-pressure.
In the present case the control of both the fire and wa-

ter-supply is by the steam—temperature

~ With the ‘apparatus heremafter described in detall it

classes above indicated, there are two different govern-

| ing elements, the steam-temperature and the steam-
at a point remote from the fire) and the steam 1ssu1ng

from the epposlte end ef the tube for consumptmn ‘By | uniform, it is evident that there should be, if possible,

such for instance as that shown in my Patent No.

element is steam-pressure and not steam-temperature
813, 098 dated I‘ebruary 20, 1906, will be employed.

t In a steam generator in which the steam is to be super-

steam should be the gevernmﬂ' element, rather than
the pressure of the steam. It is, therefore, essential
.that the governing device which is employed to con-
trol the flow of fuel to the burner and also the flow or

the amount of water furnished to the generater the
steam Wluch emerges from the centmuous-tube water-

temperature. In the present apparatus a single ther-
molecules of water in such | ner that the repulsion is

| the water-supply.

LI

Saturated steam has a, temperature correspondmg to

that the apparatus generically eensldered may be varied
1ts pressure For mstanee in 2- certain generator or |

without departing from the spirit of the invention.

pressure and temperature are not co-ordinate. In

perature but 2 low pressure. Steam supelheated to

- Heretofore many automatic devices have been used .

those in which the fire is controlled by the steam-pres- |

It will be noted that in the ﬁrst two of the three.

pressure.. In order that the results may always be

but one governing element. This is true of the third
method of control above outlined, but’ its governing

mostat controls both the fire or heating medmm and
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pressure; and, third, those in which both the fire and
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95
heated, it will be seen that the temperature of the

100
feed of water to the boiler should be controlled directly .
or pnmarlly‘)by the temperature of the steam, so that.'

the apparatus will produce uniformly steam at a given

100

'In the aecempanymg dramngs I have shown ) slm- _'
ple embodiment of my invention, it bemg understood -

110
~ In the drawings, A denotes the boiler or generater," |
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 ‘any suitable means.
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the upper portion thereof thr'ough' a pipe or connection
B and the steam passing from the generator throu:h a
pipe Cand outlet or branch pipe D to the motor. The

steam 1s superheated in the lowermost coils and in the.

pipe or chamber C. | | .

E designates the burner, to which the gas or vapor of
a hydrocarbon (such as gasolene or coal-oil) is fed
through a nozzle T, said nozzle standing in line with
and discharging into the open end of the mixing cham-
ber of the burner and entraining the requisite amount
of air to cause the proper and complete combustion of
the gas or vapor. Said gas or vapor is formed. in a
vaporizer or generator G, to which liquid fuel is sup-
plied through a pipe H, valve I and pipe J, fuel under
pressure being constantly supplied to said pipe J by

A pilot burner K is located beneath the generator, to
one side of the burner §, the pilot burner being con-
nected with the main supply pipe J through the me-
dium of a branch pipe L. Pilot burner X is kept con-

stantly lighted, and as a consequence maintains the

generator (rinaheated condition, so that when the valve
I 1sopen and the fuel passes through pipe H to the gen-
erator it will be immediately vaporized and pass from
the nozzle F in the form of gas to the burner I, where it
will be lighted by the pilot burner K.

An arm M is preferably formed integral with the shell
or casing N of the valve I, the arm bheing provided with

a threaded aperture near its upper end, and also with 2

bracket or lug O. The upper end of the arm M is se-
cured to the outer end of a hollow sleeve or casting P,
the inner end of which is connected to the pipe C, pipe

D being likewise connected to a threaded nipple or pro-

35

jection extending upwardly from the casting. Mount-
ed within said sleeve or casting P and extending into
the pipe Cis a tube Q, preferably formed of copper and
secured at its outer end to the arm M or a fixed portion

- of the apparatus. The inner end of the tube is rigidly
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connected to the inner end of a rod or stem R mounted
therein, the rod being formed of iron or other material
having a lower coeflicient of expansion than the tube
Q. The outer end of the rod passes through a cap or

stufling-box S mounted upon the outer projecting end

of said tube.

-Pivotally attached to the outerl énd of the bracket O -

18 a lever T, said lever being provided with an adjust-

Iable screw U, the inner end of which stands in aline- |
~Iment with the outer end of the rod R and is normally

held in contact therewith by a spring V attached to
sald lever T and a fixed portion of the apparatus, as for
instance the arm M. o -
~ The valve Lissecured to the lower end of the lever T.
Preferably the valve will be attached to the arm in
such a manner that the valve may be adjusted with ref-
erence to its seat, and also in such manner that the arm
orlever T maymoveinward to a slight extent.independ-
ent of the valve after the valve is seated.

As will be noted upon reference to Fig. 2, the valve I

“controls the passage of fuel from the pipe J to the pipe

H, and is under the direct control of and is actuated by
the thermostatic device, comprising tube Q and rod R.

 As will be readily appreciated, the copper tube will ex-

pand and contract under the variations in temperature

much morerapidly than therod R. Asa consequence,
656 when the tube contracis as the temperature of the |

858,866

steam falls below the predetermined point, it will cause
the rod R to move outwardly and to open the valve I,
thereby allowing more fuel to pass from pipe J to pipe
H and -through generator G to the burner.
steam approximates the required or fixed temperature,
the rod will be drawn inwardly, owing to the expan-
sion of the tube Q, and as a consequence the valve I will
be moved to its seat. |

The water is supplied to the generator by a pump,
preferably a constantly-acting one. In the drawings,
the pump is shown as of the double-cylinder type and
s designated by W, the pistons of which will preferably
be connected to a walking-beam or some other contin-
uously-acting lever. To provide for emergencies, I
preferably employ a hand-pump operated by a lever
X. The pump W will be provided with a relief valve
Y which will permit the water to pass therefrom should
the va,lires controlling the passage of the water from the
pump to the intake pipe B be closed, or upon the said
pipe becoming stopped up or clogged. By preference

As the -

80

the water escaping from the valve Y will flow back to

the source of supply, so as to conserve such supply as.

far as possible. |

- Interposed between the pump and the intake pipe B
of the boiler.is a 'dbublé controlling valve, shown in
detall in Fig. 3. The valve-casing is provided with
two ports or passages A’ and B/, which are in commu-
nication with a port ¢/ leading from the pump. Ports
A’, B/ discharge into a common chamber D’, which is
connected with and discharges into the intake pipe B.
The upper port, A’, is controlled by a valve E/, said
valve being operated by a hand-wheel F/ , or other suit-
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able manually-controlled actuating device, so that said -

“port or opening A’ may be regulated as desired.. The

lower port or opening, B, is controlled by a valve G/,
mounted upon the upper end of a stem H’, the lower
end of said stem. being connected to a block or member
I’ which rests upon the upper face of a diaphragm J.
Said diaphragm is clamped at its periphery between a
ring K/ and the upper face of a shell or member L/ \

carried by the lower ends of arms M’ extending from a

casting secured to the lower portion of the valve-casing.

100

100

The space or chamber formed between the dia-

phragm and the shell 1/ is in direct communication

through a pipe N/, Fig. 1, with a reservoir O/, which

latter is connected at its upper end by a pipe P/ with
the pipe H. | |

A spring Q’ encircles the valve-stem H’ and acts to
withdraw the valve G’ from its seat, said spring working
in opposition to the motor, which is under the direct
control of or responds to variations in the pressure of the
fuel in the pipes H and P, reservoir O’ and pipe N.
By preference the pipe N’ wili be filled and the reser-
voir O/ partially filled with water, so that the hydro-
carbon which is used as a fuel will not come into con-
tact with the diaphragm J/, and thus tend to destroy
the same. |

- The valves 'E*’ and G/, may be termed the govérnor

valves for the water-supply to the generator, and the
valve G/, with its diaphragm, may be called specific-
ally a motor-controlled valve. As will be readily
appreciated, the position of the valves E” and G/ will
control the flow of water from the pump to the generator
through the intake pipe B. The manually-controlled
or positioned valve E/ may be set so as to aliow a re-
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stricted amount of water to pass to the generator at all |

times, valve G’ moving toward and from its seat as the

- pressure of the liquid fuel in the pipes or system which

supplies the fuel to the burner increases or diminishes.

Inasmuch as this pressure of the fuel is controlled by

. the thermostat acting upon the valve I, it will be seen
- that the flow of water to the generator is controlled by
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“said thermostat.
mostat elongmtes the needle-valve I is closed, and con-
‘sequently the pressure which is exerted upon the dia-
phragm by the liquid fuel is decreased so that the valve -
G’ is opened under the action of spring Q’ and a greater
 amount of water may be forced into the generator. -

As the heat increases and the ther-

the tempertaure of the steam begins to fall, the ther-
mostat contracts and opens the valve I to permit a
greater or increased flow of liquid fuel through the

“valve and consequently to the burner and to the fluid-

pressure motor. The supply of water will then be re-
duced, inasmuch as the valve G/ is moved to its seat or
substantially so. It will, therefore, be seen that the

apparatus is responsive to the temperature of the steam |
and is unaffected by the pressure thereof, the control of

~ the fuel and of the water being both determined b} the
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- perature and at .
~mands of the motor being operated thereby. "Any

temperature of the generated steam.
The operatmn of the apparatus may be stated as
follows assuming to begin with that the temperature

of the steam is below the predetermined point: The
- burner E being in action, steam will be generated

and at the same time the valve G’ will beé closed. The
hand-valve E/ has been previously opened to an ex-
tent that will allow a certain quantlty of water to en-
ter the generator through pipe B. As the pressure in
the genemtor rises, the amount of water which will

pass 1n through the Opelllllﬂ' or port A’, past the valve

E’, will decrease, owing to the back pressure of the

‘steam, the temperature thereof meanwhile gradually
increasing. When the steam-temperature reaches the:
‘predetermined point, the thermostat, acting through the
rod R and lever T, will permit the spring V to gradually .
close the valve 1T and consequently the fire will be

diminished. As this takes place, pressure in the
pipes H and P/, reservoir O and .pipe N/ will decrease,
and as a consequence the valve G’ will be opened,

permitting a larger quantity of water to enter the

generator. The additional quantity of water will
tend to reduce the temperature of the steam. This

As this takes place, the water-
supply valve G’ will be closed, owing to the increased
pressure of the fuel in the system, and the water sup-
ply restricted to the amount which will pass through
the man:. ly-adjustable valve E’. Said manually-ad-
justable valve is so regulated as to allow such an
amount of water to enter the generafor as will, by
means of the heat, produce a pressure adequate for
all demands, unless the pressure of the steam rise to a

“higher point, when the supply will be shortened,

the fire shut off and an additional supply of water
admitted, to again reduce the temperature of the steam

and bring the burner into action. The apparatus.

will produce superheated steam at the proper tem-
a sufficient pressure to meet the de-

great excess of pressure ahbove that desired is pre-
vented by reason of the fact that excess of pressure

As |

8

‘produces excess in tempemtm e, and such rise of tem-
perature would result in.the cutting off of fuel to the

burner and a consequent reduction of the temperature,

both by reason of the lowering of the fire and the ih-

troduction of a greater amount of ‘water into the boiler.
Thus by the action of the thermostat alone both the

fuel: sup ply and the water supply are controlled.
It is evident that other means than the diaphragm-

trols the water-supply, provided such means are -pri-
marily controlled by the temperature of the steam.

18: | -
- 1. In comhlnatmn Wlth a steam genelatm e a the: mo-

- stat subject to the fempemtule of ‘the steam' trenmated.

—

fuel ;

thereby ; a valve for controlling the supply of fuel tu heat |
the generator; a valve cuntlolhng the supply of “ﬂt&l to

the generator; and means eontmlled by the thmmastat

for dilectly ‘opening and closing tl:le fuel cnntlollmg valve

and in turn through the control of the fuel causmg ad-
justment of the water supply valve . N

2. In combination Wwith a steam generator a mlve for
contmllmb the supply of fuel under pressure to heat the
generator ; a thermostat subject to the temperature of the
steam produced by the generator for regulatmﬂ the fuel-

{ controlling valve and permitting the fuel to exert a
greater pressure as the valve is opened; and a valve con-.

trolling the supply of water to the generator, said '?alve
being closed through the action of the mcreased pressure
exerted by the fuel, and vice versa.

- 3. In combination with a steam generator; & thermo-

Having thus descnbed my 1nvent10n, what I clann '

70

‘mator may be used for actuating the valve Wthh con- "
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stat subject to the temperature of the steam generated

thereby ; a source of ligquid fuel under préessure for heating

100

the generator; a' valve for controlling the feed of such

a source of water for the generator a valve for con-
trolling the feed of the water to the generator: and a

motor for operating said last-named valve, said motor be-

ing actuated by and subject to the pressure of the fuel

which passes the first-mentioned valve.
4..In combinatmn with a steam generator, a thermo-

stat sub;ect to the temperature of the steam generated. .
a source of water for the generator; a motor-

thereby ;
actuated valve for controlling the feed of water to the
generator ; a burner ; a source of liguid fuel under pressure
communicating with the burner and also with the motor
of the motor-actuated valve; and a valve for controlling
the feed of the liquid fuel to the burner and likewise con-
trolling the pressure exerted by the fuel on the motor, said
valve being actuated and controlled by the thermostat.

5. In combination with a steam generator; a thermo-
stat subject to the temperature of the steam generated
thereby ; a source of water for the genemtm : a valve for
controlling the feed of water to the generator; a spring

for opening the valve; a motor for closing the valve; a
will 'again bring the thermostat into action &o as to re- |-

‘new or Increase the fire.

burner ; a source of liguid fuel under pressure, said source
being in communication with said motor and the burner;

and a valve for controlling said liquid fuel, the valve be-
{1 ing in turn controlled by the thermostat. |

6. In combination with a steam generator; |
stat subject to the temperature of the steam generated
thereby ; a burner; a source of liquid fuel under pressure;

'a valve controlling the passage of the fuel to the burner;

connections between

said valve and the thermostat; a

‘source of water for the generator; a valve for controlling

the feed of the water; and a motor actuating said valve,

said motor being actuated by and responsive to the pres-

sure of the fuel which passes to the burner.
7. In combination with a steam generator; a burner;

a the1 mostat subject to the temperature of the generated

steam ; a fuel feeding system:; means for supplying fuel

‘thereto under pressure; and a water feed system, the feed

of -the fuel heingdiréetly fesponsive to the action of the

pressure exerted by the fuel passing to the burner.

8. Iy combination with a steam generator; a thermo-

stat subject to the temperature of the steam generated
thereby ; 4 burner; a source of liquid fuel under pressure

a thermo-
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thermostat and the water feed directly responsive to the |
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leading to the Durner; a valve for controlling the passage
of the fuel to the burner: a motor- -operated valve for con-
trolling, in part, the feed of the water to the generator,
the motor being responsive to and actuated by the pres-
sure of the Tuel passing to the burner; and a manually-
adjustable by- -pass . valve also located in the feed water
line.

9. In combination with a steam generator; a thermo-
stat subject to the temperature of the steam wenerated
thereby ; a burner: a source of liguid fuel under pressure
leading to the burner; a valve for contr olling the passage
of fuel to the burner: connections intermediate the valve
and the thermostat for closing the valve as the temper-
ature of the steam approximates the desired or prede-

termined temperature; a water-supply line for the gener-

ator; a motor-operated valve located in said line, the
motor being responsive to and actuated by the pressure. of
the fuel passing to the burner and serving as the pressure

increases to close the valve ; and a manually- controlled

valve also located in the water- -supply line.

10. In combination with a steam generator; a thermo-
stat subject to the tempelatme of the steam generated
tliereby ; ‘a burner; a source of liquid fuel undep pressure

| leadmﬂ to the burner ; a valve actuated by the thermostat -

858,658

for cutting down the supply of fuel as the temperature of

the steam rises: a water-supply line; a valve loeated in
Lhe line ; means controlled by the pressure of the fuel Pass-
ing to the burner for actuating said valve, the valve open-
ing as the fuel-controlling valve closes, and vice versa:

and a manually-adjustable valve also loeated in said W{ltﬂ'l-
supply line, *

11. In combination with a steam wenemtor a burner;
a thermostat subject to the temperature of the renet ated
steam; a fuel- feeding system:; means for supplying fuel
thereto under pressure; a water-feed system, the feed of
the fuel being directly responsive to the action of the
thermostat and the water-feed directly responsive to the
pressure exerted by the fuel passing to the burner: »and a

manualty-adjustable Dy-pass valve located in the water-
feed system.

In testimony whereof I have signed my name to this
specification in-the presence of two subscribing witnesses.

WARREN 8. JOHNSON.

Witnesses : |
BERNARD ALTMEIER,
PAvL F. JOHNSON.
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