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To all whom it may colucci'. 
Be it known that I, ELIEI () THUA1 Sox, 

a citizen of the United States, residing at 
Swampscott, in the county of Essex, State 
of Massachusetts, luave invented certain 
new and useful Impl’ovements in the liegll 
lation and Conticol of Steam l’roduction, of 
which the following is a specification. 
My present invention relates to a means 

for controlling or limiting thc temperature 
to be attained by a stean 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 s le The invention is particularly applicable 
to a vaporizer or boiler made of a massive 
piece of metal in accordance with other 
cases filed by ille, or such a strict tire as co 
sists of a net allic body having passar's 
through which the vapors of a fluid are to 
be sent. The metallic loudy in this case 
is assumed to be su?liciently massive to alc 
quire a sensibly uniform temperatuite ly 
heat conduction, or at least not to life' 
very greatly in temperature at different 
portions. 
The object of the invention is to take 

the temperature of the boiler attained at 
some one part or parts of its structure ('coin 
trol any increase beyond a certain limit iii 
such temperature, and at the sale tic coil 
trol the pressure which may be developed 
in the vapor stream by regulating the wa 
ter or fluid supply. 

Figure 1 represents an elevation, partly 
in section, of a struct treet bodying lay in 
vention. Fig. 2 is a plan of the parts shown 
in Fig. 1. Figs. 3 and 4 are enlarged de 
tails. Fig. 5 is a modification adapting the 

... invention to a particular use. . 
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In Fig. 1, represents a massive val 
porizer whose exterior strfaces are covered 
with projections for alusoring heat and 
which has inside a sciics of passages such 
as would be formed, for example, by cast 
ing a coiled pipe therein. 
Oisticoilet 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 thc boiler; C the 
chimney or stack which fornis an expanded 
casing around the boiler, as usual. 
The fuel supply is usually oil, either 

lic lid or vaporizel, reaching the jet J 55 
through a pipe l’ front any suit alle res 
ervoir', a cle' suiliticit ressure to cause it 
to ?low. 

li is it valve' wic ('an ic (eleil and shut 
by a lotill of the valve roll r to regulate 60 
the low of \alpo (1 til to the lartner J. 
Q is ; (It is of the lass of the loiler 

V, extendet t c intain the temperature 
regulating arrangement, which may be con 
stricted it vitrious ways. One of these 65 
ways is typified in Fig. 3; here the exten 
sion Q of the boiler mass (which may of 
course, be a metallic piece at titched to the 
tlass having thorough leat-conducting con 
lic'('tion there with) contains a compound 70 
l: I J3 of two nett strips b and d liaving 
(lifiere it coeflicit" its of Nasio loy heat. 
fixel at one end, in adjusted by a proper 
s' rew Z so that it with ress in the valve 
'i ( , Fig. 1, a to it low fit flow of the 75 
?itel to heat the vaporizer. On the increase 
of ten peratic of the vitorizer V and the 
loss Q, in syllatly there with the com 
it it inct liai' let is so as to relieve the rod 
ratic close the valve li, Fig. 1: gradually, 80 
it a lie attainent of a certain tempera 
ture. the valve closes, either nearly or com 
ple (ely as 11:ly be desired. In this arringe 
litent, if the val' lik' opened by the spring 
and closed by the flexure of the compound 85 
l: '... li.e. lepeia ( tai' (if the metal mass of 
the vit}(riz'i' V will be liaited or con 
trolled irrespectively of its duty or vapor 
output. The 'lictiid lar is might, of 
cotti's. ' 'ella'' by an expansille fluid 90 
("tailed in a flattened tile, as in the 
Bourdon 1'essure gage, or by any suitable 

licat rescisive le vices capable of control 
ling the valvel and the fuel supply, the 
chief (bject of the arrangement being to 95 
clueck the fire or the heating agent in its 
action in letting the vapourizer W in ac 
cordance with the increased tenuperatue of 
said vaporizer, irrespective of the pressure 
of the vapor cleveloped or the amount of loo 
valo' life in the heater. 
With the devices so far described I coul 

bine the automatic control of the pressure 
of, the liquid to be vaporized, and there 
by I am, enabled to control not only the 105 
telligitat gf the vapor which leaves the 
boiler, ilso, and simultaneously the 
pressure of the vapor. The vaporizer then 
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cannot produce either an excessive pressure 
of vapor, nor can it produce it at an exces 
sive temperature. It is, in fact, preferred 
to locate the boss Q at or near the outlet O 
so as to more perfectly accomplish the result 
just stated. The object of riy vaporizer is 
to supply steam to engines under regulated 
pressure and at such a teiperatuic as will 

I 
not injure the moving parts, Vt the staine 
time the object is to utilize we lesire 
massive vaporizers with practically no water 
therein, or witl so little watcl that it sili larity exists between it aid an ordinary 
steam boiler filled with builing witt''. 

O 

o 
securing vapur at a pressure liaited in 
amount therefore: 1 enploy a feet up I) 
(IFig. 1) Worked by a rank and plunger 
within a cylinder I, in the ordinary way. 
This feed punip as the listial system of 
valves between its cutlet pipe I aid its in 
let or suction pipe S (see Fig. 4), opening 
from the suction pipe in \vard to the pun 
'cylinder and from the pulp. cylinder out 
ward to the pipe I, as usual. An air chatm 
ber A, with air under pressure, is preferally 
located between the patin) and the vaporizer. 
The suction pipe S countainicates with a 
supply of liquid to be vaporized, which may 
be water, oil or other liquid. The pulp is 
worked at such a rate as will give an excess 
of liquid over any possible demand ol' lip to 
that annount which the vaporizer W ider 
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 pump 
D need not stop, because a valve is provided 
at W, held by a spring and allowing under 
a certain excess of pressure the liquid taken 
into the pump cylinder E through the valve 
S to pass back into the suction space or 
pipe S, instead of passing, the outlet yalve 
Tinto the pipe I. Upon the valve W bears 
a spring F which may be adjusted 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 
the E. I or elsewhere where the pressure 
is high. 
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My invention may be so combined that 
the pressure regulating part and the tem 
perature regulating Re; work together, as 
when the vaporizer. 
oil, which is used to supply the jet J, aid 
which may also be vaporized for, working 
an engine, 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) Swould 
be a suction pipe for oil from a suitable tank 

65 or reservoir. The valve W would be set, 

tween the ends of the tube, an 
before or after the midway position. . . . 

is used to Yps 
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as before, to limit the pressure which the 
pump would exert in forcing said oil for 
ward. The chamber 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 to the jet 
J would be governed. A side pipe I may 
take a portion of the pumped oil, undor pres 
stile, and carry it through the vaporizer, as 
in lig. 1, and the vaporized oil would pass 
to the outlet pipe O where it may be used 
for working a vapor engine and afterward 
suitably condensed and returned to the res 
ervoir from which the pipe S takes it. 
Other modifications of my invention can 

readily be made, its essential features con 
sisting in so combining the regulation for 
temperature of the vaporizer and the pres 
sure of the vapor generated as to sectiie a flow of vapor of limited temperature'ahd 
pressure, but varying in amount according 
to the demand, while the fuel which pro: 
duces: the vaporization is also varied in 
amount or rate of combustion automatically 
according to the demand for heat. To state 
the natter in a different way, means are pro 
sided for supplying water to the boiler and 
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fuel to the combustion chamber or burner in 
such quantities as will furnish flie: desired 
amount of superheated steam or, vapor un 
der varying conditions of load up to the ca. 
pacity of the system. As the demand for 
superheated steam or vapor. varies the tlier- loo 
mostat and pressure regulator automatically 
vary the amounts of water and fuel which 
are respectively supplied to the boiler; arid 
burner, and this in a definite quantitative 
relation to said variation in deniánd, and in los substantially the same degree. In this man 
ner the temperature and pressure of the 
vapor are constantly maintained: at the 
proper points and under economical and sit 
isfactory conditions. ' ' ' ' '. 10 
The generator being of the flasher type, 

the water as it enters is gradually heated 
until it flashes into steam, and from this 
point to the end is gradually superheated. 
This means that f a small amount of 15 

a 

water is at the temperature of vaporization." 
As the demandon the generator for vapor" changes the point of vaporization changes 
slightly. In one case it may be midway be-, 

and in another 120 
In accordance with the provisions of the 

patent statutes, I have described the princi-. 
ple of operation of my invention, together. : 
with the apparatus, which I.now consider to 125. 
represent the best embodiment thereof; but. 
I desire to have it understood that the appa 
ratus shown is only illustrative and that the 
invention can be carried out by other means. Having thus described my invention, what is 
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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 steam in said generator, and a regulator 
for the water-supply governed by the pres sure of steam in EYgenerator, 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 are 

ed with the generator and operated by the 
steam-pressure therein, substantially as and 
for the purpose specified. 

3. The combination of a steam-generator 
of the flasher type, a source of water-supply, 
means for forcing the water from the E. y to the steam-generator, a hydrocarbon 
source of hydrocarbon supply connected 
with the burner, a thermostatic regulator 

overning the supply of hydrocarbon to the 
urner and the pressure-regulator govern 

regulator for governing 
the water-supply which regulator is connect 

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 water supply that 
is controlled by the pressure of the vapor in 
the boiler, an air chamber that is contected 
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. . . as 

5. In combination, a boiler for generatin 
vapor pressure, a 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 pump, 
a connection 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 

burner for heating the steam-generator, a automatic regulator therefor. 
In witness whereof I have hereunto set 

my hand this 30th day of July, 1897. 
and a pressure-regulator connected with the 
steam-generator, the thermostatic, regulator 

EIHU THOMSON. 
Witnesses: 

JoEIN W. GIBBoNEY, 
RAYMOND. H. DANFORTH. 


