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- UNITED STATES

PATENT OFFICE.

“WILLIAM M. STORM, OF NEW YORK, N. Y.

 IMPROVEMENT IN GENERATING ANHYDROUS STEAM.
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- Specification fcirming part of Letters Patent No, 18,613, dated November 10, 1857,
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1o all whom it may concermn:

Be 1t known that I, WiLLiam M. STORM, of
the city, county,and State of New York, have
invented certain new and valuable Improve-
mentsin Generating Anhydrous Steam, which

I believe to be in all respects properly de- ;

scribed in this schedule. |

The economy of “anhydrous” or dry steam
as compared with*that ordinarily used, and
which carries alarge amountof finely-divided
- water in “suspension,” istoo well ascertained
and admitted among engine-men to demand
any corroborative argument here.  The wa-

ter in suspension in ordinary steam is so

abundant and so detrimental to its motive
action, especially in the case of steam sup-
plied from boilers whose steam-space is com-
paratively moderate, that in general an ad-
vantage of fifty per cent. may be obtained by
rendering such steam anhydrous, or convert-
ing the water it holds in suspension into va-
por possessed with “latent heat,” the only
source of elasticity, expansion, or motive
power. Yetitis not customary to attempt
this because the pipes, vessels, or apparatus
employed for drying the steam afterit is gen-
erated and previous to its use have in every
attempt béen exposed to the hot products of
combustion and burned out in so short a
time as to overbalance by this loss and the
delay and annoyance entailed the saving in
other respects effected, in addition to which
1t has been found practically impossible to
prevent thus far the steam passed through
the pipes or vessels employed for drying it
from becoming at times suddenly and unex-
- pectedly “superheated” to such an extent as
to seriously and incurably injure the pack-
ing, joints, valve-surfaces, &e., about the en-
gine, the destruction being thus spread even
beyond the drying apparatus frequently and
as far as this always. For these reasons it
has become a point considered almost finally
settled among experienced engine-men that
the economy of dry or anhydrous steam, how-
ever great and alluring, is an economy they
must forego as being in effect unavailable, as
the vessels or pipes exposed to the fire heat
and through which the steam passes to be
rendered anhydrous (in all methods yet
known) cannot stand. Now the object of my
invention is to remove every obstacle of this

' |

sent a horizontal tubualar-flue boiler.,
1s an exterior plan view, Kig. 2 a horizontal

posure of the superheating-pipes direetly or

~dry to the fire-heat, and which is not essen-

tial (as has generally been taken for granted)

to producing the desired effect.

My method about to be deseribed assumes
to render the production of anhydrous steam
as easy, certain, and controllable as the pro-
duction of ordinarysteam, while the apparatus
to effect this shall be as lasting as any boiler,
and 1ts construction require nofurther knowl-
edge or experience from the boiler-maker than
he already possesses, and no ability on the
part of the engine-man or stoker than they
already possess and ordinarily exert in pres-
ent steam tactics. |

The principleof my invention is applicable
to boilers of almost any kind; but 1 will here
illustrate it in connection with a boiler of
that kind in general use, (which I consider as
best, all things weighed, for almost every pur-

pose,) the proportions of parts of course be-

ing varied to suit each case. |
In the drawings, Figures 1, 2, and 3 repre-
Kig. 1

section, and Fig. 3 a front end elevation.
-« 1s the steam-space; x, water-line; b, fire-
box; ¢, grate; d, flues; e, feed-pipe for sup-
plying water to boilers; f, chimney.

d’ is a large flue in all respects like the oth-

ers, except its great diameter.

h is a long cylindrical vessel (or boiler, in
fact) passing from the frontof the main boiler
through the fire-box directly on through the

great flune before mentioned (the size of which

still admits a free annular passage for the
flame or hotproduets of combustion from the
fire-box to the chimney) until it reaches the

smoke-box I.

h also has a steam-dome £ at the front of
the main boiler,and is provided with a safety-
valve, or, more properly, a pressure-valve [,
the satety-valve m of the main boiler acting
as the common “safety-valve” to both. #h
has also gage-cocks, feed-pipe, &c., and in
fact whatever may be necessary to render it
complete as a separate boiler. The branch »
of the feed-pipe supplies /i with water, yet a
separate supply-pipe and means of supply is
better. =z z is the water-line of 7.

- It will be observed that /i from its eylinder

form and small diameter can readily stand

nature by removing the cause—viz., the ex-| many times the pressure that the main boiler
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constructed of the same qualify and thick- | space,andisnot,intechnical terms, “ pushed.’

‘ness of metal could resist, however much this
may be. Now /» being thoroughly exposed to

the action of the fire, as shown, it will gen- |

erate steam rapidly, and the pressure-valve [
being loaded to, say, one hundred pounds

pressure persquare inch, as soon as steam has

accumulated to sufficient pressure this valve
will lift, allowing any excess after this to es-
cape into the main boiler through the pipe o,
especially provided for that purpose, such ex-
cess being sosaved and added to the common
stock in the main boiler.

Now if we suppose the pressure in the lat-
ter to be forty pounds per square inch, (this

being the pressure at which we suppose the
engine to be supplied,) its safety-valve will

be éorrespondingly loaded, and this pressure
will react upon the pressure-valve [ in addi-
tion to the weight with which it is already
loaded, and the steam will accumulate corre-
Spondmfrly in /vbefore escaping into the main
boiler, so that the pressure in the former /
11@*?1110 been, by means of its weighted valve,
ren'ulated to b(, a glven amount :;Lbove that in
the main boiler, it remains so, whatever fluctu-
ation may occur of the pressure in the latter,
and to the pressure in each there will be a

corresponding temperature, about 290° Fahr-

enheit in the latter and about 370° Fahren-
heit in 71, so that steam of which 290° Fahren-
heit 1s the natural temperature, or steam
emanating from water boiling under a press-
ure of fmty pounds to the square inch, may
not only be rendered anhydrous by tho con-

version of the water held by it in suspension

into pure steam, but could even be consider-
ably superheated 1f necessary, by passing

through such a vessel (propeﬂy proportmned);

equwalent to /.

The latter operation 1s effected as follows:
From the steam -
passes alarge pipe ora multitubular conduitp,
(which I pr-efer of copper,) and entering the
chimney, as seen on the drawings, passes mto
the top of the rear portion of ), and travers-
ing its entire length, as seen, comes out at the
steam dome of the latter At this termina-
tion starts the pipe q, which supplies the en-
oine with steam. It will be seen that the

pressure in /2 being once fixed by the agency

of its p1eqsure-vajh" the excess of tempera-

ture over that in the boiler is also thereby

fixed, or rather limited, and can never pass a
certain point, and no destructlen of packm

&c., by the supply -steam to the engine be-
commﬂ' overheated by any amount or inten-
sity of the fire can ever oceur, as in the old
method or any burning out of the desiccat-
ing appmratus 1tself, A% steam after being
nenerated in the usual way is dried or ren-
dered anhydrous by ifs exposure to a still
ogreater heat with astonishing ease and 1‘&p1d-
ity by passing over hot and dry metallic sur-
faces, the moderate surface shown for this
purpose will be generally sufficient when the

‘through this one to perfectly the s

‘tubes or flues,and F the chimney.
‘the clear space between the fluesand the shell

atmos phere
pressure
supplied to the engine.

dome of the main boiler

ing in contact with the enfire

Yet it will be seen that if more surface be
deemed desirable for this purpose the boiler
may be so constructed,.or, in other words, the
boiler and desiccator may be so proportioned
as to provide any amount of desiceating-sur-
face wished relatively to the boiler proper.
r is a small cock for examining the condi-
tion of the steam in the deswcatmrr-vessel 1.
Of course the reheater /v could be provided
with a separate fire-box and the whole be set
up independently, as would be the case where
my 1nvention was applied in connection with
boilers already set up and in use, and where,
as 18 sometimes the case, sev eral boilers are

‘worked in conjunction one of the series, if

strong, could be devoted to the purposes of i
and the exit-pipes of the others conducted
same end
and in the same manner.

‘Kigs.4 and 5 in the drawings show another

form Of iy invention, in Wthh the steam is
_1*enderec1 anhydrous bv the same boiler from
‘which it first emanates by providing means

to keep the pressure in the boiler relatively

| wreater than that in the desiccator.

“A is an ordinary upright tubular boiler, of
which C is the fire-box, D the ash-pit, K the
Into A in

is inserted the desiccator, composed of the

‘Thollow annular head «, the tubes b, and bot-
‘tom annular chamberc.
‘loaded to the dlfference of pressure per square

inch which is desired to be maintained in the
‘boiler over and above that in the desiceator.

(L is.a pressure-valve

e is an ordinary safety-valve opening to the
and loaded a little above the
at which steam- 1S intended to- be
The steam in the
boiler having accum ula,ted sufficiently to raise

the valve d passes into and through the des-
1ccator.

fis thé bupply -pipefor delivering the steam

to the engine after it is render ed &nhydroue
in the desmeator or.reheater.

g is a cock fordrawing off any w ater which

‘may accumulate in the desmcator from con-
;densa,tlon after fires are put out and pre-

vious to again getting up steam.
The top and bottom castings of the desic-

cator are formed with pcutltmn& (see z, Fig.
4,) so arranged that the steam is obhn'ed fo

pursue a course alternately up and down the

‘tubes b, and so travel entirely round the des-

iccator till it arrives at the pipe £, thus com-
surface of the
deswcator before reaching 7.

In all vertical tubular boilers, if the tubes

are placed with sufficient space between them

so that circulation is provided for and the

.sepa,ratmn of the rising steam from the wa-
ter so that they shall 1:1013' “prime,” there is
never any difficulty in obtaining dry steam,
but the contrary;
ﬁthough the vertical cylindrical tubular ior

and for ths reason, al-

boiler has an ordinary allowance of steam- | 18 naturally the best, yet having a compara-




18,613 3

tively limited water-surface for the steam to |

escape from, therefore to prevent “prim-
mg” a ﬂ*l*eater height of steam-space above
‘rhe Water must be left than in a horizontal
boiler, and since for strength and simplicity
of construction it 18 deswable that the fire

tabes or “flues” should run straight through
each head of the eylinder constltutuw the
shell of such boiler a considerable portion of
such fire-tubes of course must pass through
the steam, which is constantly liable to be su-
perheated on the one hand (if the water is
low) to an extent detrimental to packing and
lubrication, even though still far below the
point that would injure the tubes as mere
flues; or, on the other hand, if the water is

high, the steam is for reasons indicated very

wet and of inferior motive quality, for rea-
sons explained.

Now it will be seen that in the fluctuation
of the water-level both of these disadvantages

could occur alternately in an upright tubulcw_

boiler, so as to be a very serious drawback
on the otherwise admitted superiority of that
form for general purposes; but the applica-
tion of my device removes this fault, because
on the one hand the steam, if wet, (the water-
level being high,) in passicg throuo*h the des-
iccator receives more heat and is made an-
hydrous by the conversion of its water in sus-
pension into steam, whereas, again, on the
othher hand, if overheated, (the water-level

being low,) in passing through the desiceator |

the excess of heat is removed and imparted

to the water in the boiler to make more steam.

I am aware that in some- locomotives the
mere steam-pipe has been passed from the
interior of the steam-dome directly on through
the boiler and out next to the cylinders to

protect the steam from condensation by the

cold air outside; but this could merely pre-
vent the formmﬂ of additional water in the
steam and e ect nothing toward the sole pur-
pose of my invention—viz., to convert the
water already “suspendec ”_into steam.

‘1 am also aware that steam from one boiler
or “evaporating-pan’ has been passed into
and admixed with the steam in another boiler
or evaporating-pan; but evenl had not such
second boiler contained water in a state of
ebullition, thusin itself throwing up waterin
suspension, yet in addition to this, since the
steam of each was admixed and not there-
after subjected to more heat, it would con-
tain the water of suspension of both in com-
mon, and 1s rather antagonistic than other-
wise to the object of my invention.

What 1 claim and desire to secure by Let-

' lers Patent, is—

The arrangement of means substantially

| such as herembefore set forth for rendering
- Steam anhydrous without the exposure of the

tubes or drying-vessel to the direct action of
the fire or hot produnects of combustion.

WM. M. STORM.

Witnesses::
WM. H. BISHOP,

J. If. CASE.
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