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To oll who it mnay concern:

Be it known that I, Ermu Tnomsox,
a citizen of the United States, residing at
Swampscott, in {he county of Issex, State
of Massachusetts, have invented certain
new and useful hinprovements in the Regu-
lation and Contiol of Steam Production, of
which the following is a specification.

My present invention relates to a means
for controlling or limiting the temperature
to be attained by ‘a steamn generating de-
vice or boiler, and also for limiting the
pressure which can at any time be pro-
duced therein by vaporization of a fluid
pumped into the vaporizing spaces.

_ The invention is particularly applicable
to 8 vaporizer or boiler made of a nassive
piece of metal in accordance with other
cases filed by me, or such a structure as con-
sists of u metallic bady having passages
through which the vapors of a fluid wee to
be ‘sent. The metallic body in this case
is assumed to be sufliciently massive to ac-
quire a sensibly uniform temperature by
heat conduction, or at least not to difter
very greatly in lemperature at different
portions. ‘

The object of the invention is to talke
the temperature of the boiler attained at
some one part or parts of its structure con-
trol any increase beyond a certain limit iu
such temperature, and at the same tine con-
trol the pressure which may be developed
in the vapor streum by regulating the wa-
ter or fluid supply.

Figure 1 represents an ¢levation, partly
in section, of a structure embodying my in-
vention. Fig. 2 is a plan of the parts shown
in Fig. 1. Figs. 3 and 4 arve enlarged de-
tails. Fig. 5 is & modification adapting the
invention.to a particular nse. . :

- In Fig. 1, V represents a massive va-
porizer whose exterior surfaces are covered
with  projections for absorbing: heat and
which has inside a sciies of "passages such

‘as would be formed, for example, by cast-

ing a coiled pipe therein. _

.0 is the outlet for vapor and I the inlet
pipe for.the liquid to be vaporized. .
-+ J is the jet or burner which,furnishes the
combustible for heating the boiler; C the

casing around the boiler, as usual.

* The fuel supply is usually oil, either

Lquid or vaporized, reaching (he jel  J
througlh a pipe P {rom any suitable res-
crvoir, under suflicient pressure {o canse it
tu flow.

R s valve which can he opened and shut
by a motion of the valve rad » to regrulate
the flow of vapor or oil to the burner J.

Q 15w portion of the mass of the boiler
V, extendad to contain (he temperature
regulating aveandement, which may be con-
stricted in ovaious ways, One of these
ways is typified in Fig, 3: here the exten-
stor Q of the boiler mass (which may, of
cuurse, be a metallic picee attached {0 the
wass having thorough heat-condueting con-
neetion therewith), contains a compound
bar B of two metad strips & and having
difierent coeflicients of expansion by heat,
fixed at one end. wnd adjusted by a proper
sevew Zoso that 10 will press upon the valve
rod o Figs 1 and wllow full flow of the
fuel to heat the vVaporizer. On the increase
of temperature of the vaporizer V oand the
hoss Qo in svapathy therewith the com-
paund bar B hewds so as (o reliove the rod
roand close the valve R, Fig 1; wradually,
apon the attainment of a certain tempera-
ture. the valve closes, cither nearly or com-
pletely,as may be desived.  Tu this arringe-
ment, it the valve R e opened by the spring
and relosed by the flexure of the compound
buar, the temperature of the metal mass of
the vaporizer V. owill be limited or con-
trolled irvespectively of its duty or xapor
output.  The compound bar 1Y might, of
course. be replaced by an expansible fluid
contained in a {lattened {ube, as in the
Bourdon pressare gage, or by any suitable
heat responsive devices capalle of control-
ling the valve R oand the fuel supply, the
chief objeci of the arrangement being to
check the fire or the heating agent. in its
action” in heating the vaporvizer 'V in ac-
cordance with the inereased temperature of
said vaporizer, irvespective of the pressure
of the vapor ‘developed or the amount of
vapor developed in the heater,

“With the dcvices sa Tar deseribed I com-
bine the_ automatic control of the pressure
of, the ‘liquid to be vaporized, and there-

by T am enabled {o cantrol not only the

tempdialtire:

f-the vapor which leaves the
boiler; “big :

#lso. and simultaneously the

pressure of the ¥apor.., The: vaporizer then
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cannot produce cither an excessive pressuie
of vapor, nor can it produce it at an exces-
sive tempesature. It is, in fact, preferred
to locate the boss QQ at or near the outlet O
50 as to more perfectly accomplish the result
just stated. The object of iy vaporizer is
to supply steam to cngines under regulated
pressure and ail such a temperature as will
not injure the moving parts. A\t the same
time the objecl is 1o utilize when desived
massive vaporizers with practically no water
therein, or with so little water that no simi-
larity exists between it amd an ordinury
steam boiler flled with baling water.  JFor
securing vapor at o pressure lhnited in
amount therefore I employ a feed pump D
(Fig. 1) worked by a crank and plunger
within a cylinder IZ in the ordinury way.
This feed pumyp has (he usual system of
valves between its cutlet pipe T and its in-
let or suction pipe S (=ee I9g. 4), opening
from the suction pipe inward to the pump

-cylinder and from the pump.cylinder out-

ward to the pipe I, as wsual.  An air cham-
ber A, with air under pressure, is preferably
located between the puunp and the vaporizer.
The suction pipe S communicates with a
supply of liquid to be vaporized, which may
be water, oil or other liquid. The puwnp is
worked at such a rate as will give nu excess
of liquid over any possible demand or up to
that amount which the vaporvizer V under

full work is capable of converting into va-

por. Should however the outlet pipe Q be
closed (as by a valve between the vaporizer
and an engine using the vapor) the puinp
D neéed not stop, because a valve is provided
at W, held by a spring and alloewing under
a certain excess of pressure the liguid taken
into the pump cylinder E through the valve
S? to pass back into ihe suction space or
pipe S, instead of passing the outlet valve
T into the pipe I. Upon the valve W bears
a spring F which inay be ddjusted by any
suitable means on the stem of the valve W,
so as to cause it to open.under a certain
pressure, which is to be the maximum pres-
sure to be generated in the vaporizer. The
slip-valve W being located in the suction
space gives freedom from the leakage which
might otherwise exist. if it were located on
‘theil pi‘]:e I or elsewhere where the pressure

Mlyg invention may ‘be so combined that
the pressure-regulating part and the tem-
perature regulating %a;rt work ‘together, as
when the vaporizer- V is used to vaporize
oil, which is used to supply the jet .f’, a.d
which may also be vaporized for working

an éngine, the oil being condensed .after.

passing the engine and returned to a proper

reservoir from which the suction pipe. S,
takes it.. In this case (see Fig. 5) S would"

be.a suction pipe for oil from a suitable tank

1,015,988

as before, to limit the pressure which the
pump would exert in forcing said oil for-
ward. The ¢hamber A would "exist as an
equalizer and steadier of the pressure, as
well as a reservoir for liquid under pressure.
The valve R would be controlled, as in Fig.
1, by the temperature of the vaporizer, and
thereby the flow of compressed oil Lo the jet
J would be governed. A side pipe I may
tukea porticn of the pumped oil, under pres-
sure, and carry it through the vaporizer, as
in Iig. 1, and the vaporized oil would pass
to the outlet pipe O where it may be used
for working a vapor engine and afterward
suilably condensed and returned to the.ves-
ervoir from which the pipe S takes it; =
Other modifieations of my invention'can
readily be made, its essential features con:
sisting in so combining the regulation for
tewnperature of the vaporizer and the pres-
sure of the vapor generated as to secive a
flow of vapor of limited temperature and
pressure, but varying in amount’ according
to the demand, while the fuel which pro
duces- the vaporization is alse varied in
amount or rate of combustion automnaticslly
according to the demind for heat. To state
the niatter in a different way, méans are pro-
vided foir supplying water to the boiler and
fuel to the combustion chamber or barnér in
such quantities as will furnish tlie desired
amount of superheated steam or vapor un-
der varying conditions of load up to the ea”
pacity of the system.
superheated steam or vapor. variés the ther-
mostat and préssure regulator automatically
vary the amounts of water and fuel wliich
are respectively supplied .to’the hoiler®arid
burner, and ‘this in 4 definite quantitative
relation to said variation in demiand and in
substantially the same degree. In this man-
ner the'temperature and pressure of - the
vapor are constantly maintained: at’ the
proper points-and under econorical and sat-
1sfactory conditions. SR
The generator being of thé flasher type,
the water gs it enters 1s gradudlly heateéd
until it flashes into steam, and- frond this
point to the eénd is gradually superheated.:
This means that only a:small amount of,

P

“water is at the temperature of vaporization.'

As the demand .on the: generator for -vapor’
changes the point of vaporization.changes
slightly. .In ong:case it may be midway be--

In accordance with the provisions of:the

"patent statutes; I -have:described the prinei--

ple :of operation -of my-invention, together:
with the apparatus which T now consider to.

1 desire to have it understood that the apph-
ratus shown is-only illustrative and that the;
invention can be cdrriqd out by other meafs.
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.tween the ends of the tubg, and in another 120
"before or after-the midway position: . - )
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represent the best embodiment thereof; but.

85 or. reservoir. The valve W would. be set, | ~ Having thus déscribed my invention, what 13
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I claim as new and desire to secure by Let- |
ters Patent of the United States is:—

1. The combination, of a steam-generator
of the flasher type with a regulator for the
fuel-supply governed by the temperature of
the stéam 1n said generator, and a regulator
for the water-supply governed by the pres-
sure of steam in said generator, substantially
as and for the purpose specified.

2. The combination of a steam-generator
of the flasher type, a burner for heating the
same, means for supplying fuel to the burner,
means for supplying water to the generator,
a thermostatic regulator for governing the
fuel-supply which regulator is inclosed in
the generator, and. a regulator for governing
the water-supply which regulator 1s connect- .
ed with the generator and operated by the
steam-pressure therein, substantially as and
for the purpose specified.

8. The combination of a steam-generator
of the flasher type, a source of water-supply,"

means for forcing the water from the supply
to the steam-generator, a hydrocarbon-
burner for heating the steam-generator, a :
source 6f hydrocarbon supply connected |
with the bBurner, a thermostatic regulator
and a pressure-regulator connected with the
steam-generator, the thermostatic regulator !
overning the supply of hydrocarbon to the
urner and the pressure-regulator govern- |

ing the supply of water to the boiler, sub-
stantially as described. )

4. In combination, a flash boiler, a water
pump, a regulator for the Wajersupply that
1s-controlled by the pressure of the vapor in
the boiler, an air chamber that is contiected
to the pump and the boiler, a burner, and a
regulator for the burner which is governed
by the temperature of the vapor in the
boiler. L

5. In combination, a boiler for generatin
vapor ‘pressure, 2 means for delivering flui
thereto, a fire chamber, a means for deliver-
ing fuel thereto, and automatic means for
regulating the supply of fluid to the boiler
and fuel to the fire chamber, the said means
acting to correlate the said supplies in ac-
cordance with the demands made on ‘the
boiler. ‘ .

6. In combination, a flash boiler, a pumﬁ),
a eonnection leading from the pump to the
boiler, a by-pass valve that is acted upon
automatically by the boiler pressure, a means

. for supplying fuel to a fire chamber, and an

automatic regulator therefor.
In witness whereof I have hereunto set

! my hand this 30th day of July, 1897.

ELIHU THOMSON.
Witnesses: :
Joun W. GieBoNEY, .
Ravmonp H. DaxrorTa.
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