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To all whomy it may concern: _
Be it known that I, ALEXANDER BRATOLU-

- BOFF, a subject of the Emperor of Russia, re-
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siding at Bielaia Tserkov, in the Russian Em-
pire,have invented certain new and useful Im-
provementsin Meansfor Superheating Steam;
and I do hereby declare the following to be a
full, elear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to letters of reference
marked thereon, which form a part of this
specification.

My invention has relation to apparatus for
superheating steam to be used as a motive

- power or for other purposes.

20

25

30

35

40

45

The advantages derived from the use of su-
perheated steam, especiallyas a motive power,
are well known; yet in its practical use diffi-
culties have been met with, the most serious
of which is the impossibility of superheating
the steam to any desired degree and main-
taining its temperature constant.

My invention has for its object the provis-
ion of means whereby the difficulties referred

to are overcome and whereby steam can be-

superheated to any desired degree and its
temperature maintained substantially con-
stant. This I accomplish by placing the su-
perheating-pipes out of contact with the di-
rect action of the flame or products of com-
bustion in the furnace of the superheater and
by embedding the superheating-pipes in a
bad conduector of heat—assand, forinstance—
whereby said pipes may be kept at a nor-
mally-uniform temperature which is not ma-
terially or sensibly affected by any variation
in the temperature of the heating medium,
and by providing means whereby the tem-
perature of the superheated steam may be
varied within certain limits by the admixture
therewith of steam of lower temperature,

.practical experiments having demonstrated

that the temperature of steam superheated to
a given degree does not vary even one degree
in twenty-four hours, which may be regarded
as a constant temperature for all practieal
purposes, and this has not heretofore been at-
tained, so far as I am aware.

To these ends the invention consistsin the

construction of the heater, in embedding the
superheating - pipes in a bad conductor of
heat, and in means for lowering the tempera-
ture of the superheated steam within certain
limits independenfly of the means usually
provided for regulating the heat to which the
superheating-pipes are snbjected, as will now
be fully described, reference being had to the
accompanying drawings, in which—

Figures 1 and 2illustrate a superheater em-
bodying my invention by a vertical and a
horizontal sectional view, respectively, the
latter being taken on line x x of Fig. 1.

The superheater is preferably constructed
of brickwork and may form a part of the
brickwork of a stationary steam boiler or gen-
erator, or it may be entirely separated there-
from. It is dividedinto a series of chambers,
of which I have shown two, (indicated by I
and IL,) though a greater number may be pro-
vided, as may be found necessary. These
chambers are separated from each other by
horizontal flues ¥ F’, that communicate with
a combustion-chamier C below the heating-
chambers I IT and with aehimney (not shown)
through sunitable vertical fines F?, of which
one is shown in Fig. 2, in such manner that
the flame or hot gases and products of com-
bustion will flow from the combustion-cham-
ber C to flue I at one end thereof, through
said flue into a vertical flue F? at the oppo-
site end, thence into and through flue F’ toa
chimney; or,in other words, the hot gases and
products: of combustion flow in an upward
zigzag direction from the combustion-cham-
ber C to the chimney whatever the number of
heating-chambers.

I have shown the superheater as more espe-
cially adapted to the use of aliquid hydrocar-
bon as a heating agent, but do not desire to
limit myself thereto,as solid fuel may be used
by the provision of a suitable furnaceor fire-
place, which any skilled mechanic ean pro-
vide.

Thesuperheating-pipes p areconnectedina
well-known manner in a continuous serpen-
tine series,and I have shown tworowsof such
pipes in each chamber, though s greater or
less number may be employed. The initial
pipe p’ of the series of superheating-pipes p
in the npper chamber II is connected to:-the
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steam-supply pipe P, leading to the steam-
generator, which pipe P is pr0v1ded with a
5111table ValveV The terminal plpe p*of the
said series of superheating-pipes in the lower
chamber I is connected with the steam-deliv-
ery pipe P/, provided with a sunitable valve
V’,s0 that the steam from the generator flows
throuah the series of superheatmw pipes in a
dlrectlon the reverse of that of the hot gases
and products of combustion, the steam bemfr
gradually heated tothe desu‘ed degree, Wthh
can be readily ascertained by a thermometer
T, with which said dehvery pipe P’ is pro-
v1ded It will thus be seen that the pipes are
entirely isolated from direct contact with the
hot gases and products of combustion of the
heating mediam, and in practice I embed the
said pipesin abad conductor of heat—assand,
for instance, which when once heated will re-

tain its heat for a long time, so that its tem-

perature will not be sen31b1y or materially
affected by any variation in the heat supplied,
such as are inevitable in the usual process of
firing, thus rendering it possible to niaintain
the temperature of the stean substantially
constant.

In superheaters of usual construction no
means are provided, so faras I am aware;for
lowering the teinperature of the superheated
steam excep’c by correspondingly lowering the
temperature to which the superheating-pipes

‘are exposed or subjected, and, as is well

known, this cannot be accomphshed in such
manner as to expeditiously lower the tem-
perature of the superheated steam. In order
to effect this reduction in temperature in an
expeditious and simple manner, I provide a
second supply-pipe P? connected with the
steam-generator, which pipe is provided with
a suitable valve V2 and a valved purge:pipe

“p® for drawing off the water of condensation;

but instead of connecting the auxiliary sup-
ply-pipe with thesuper heatm(r-plpe at'a point
proximate to its connection with the steam-
inlet pipe I connéet the same with said su-
perhieating-pipe at a point ploximate to its

“connection withtheexhaust-pipe in the lower

chamber]of the superheater—as; forinstance,
the end pipe p* of the upper or second tier of
such pipes—so that the steam of lower tem-
perature from the generator is mingled with
the superheated steam having the highest
temperature, and as the said auxﬂlary pipe

‘is connected with oné of ‘the terminal pipes

of the seriesit issubjected to the greater heat
in chamber I but for a very shmt period of
time, the effect of this being equivalent to
the eooling of a hotliquid by the admixture
therewith of a cold or cooler liquid, and as
any reduction of the temperature of the su-
perheated steain is at onece’indicated by the

“thermometer T the operation of lowering the

temperature of the superheated steam be-
comes a very simple one.

For the purpose of better eontrolling the
superheating of the steam I provide the lower
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chamber I with a pyrometer P M for the pur-

‘pose of indicating the temperature of the

sand therein, and, it desired, the upper cham-
ber IT or all the chambels, it there are more
than two, may be provided with a pyrometer.

If desired, an electric alarm may be oper-
ated by the mercury in the thermometer, a
contact, as ¢, for instance, being adjustable
therem, or a throttle-valve in the auxiliary
supply-pipe P* may be so controlled, the ar-
rangement of devices for this purpose being
Well known to electricians and need not be
described in detail.

Having thus deseribed myinvention, what
I claim asnew therein, and desire to secure by
Letters Patent, is—

1. A steam- superheater comprising a plu-
rality of heating- chambers, superheating-
pipes arranged thereln, sald superlieating-

pipes being ‘embedded in a bad conductor of

heat, a combustlon chamberat one end of the
series of heating-chambers, heating-flues con-
nected with the conibustion- chamber anden-
compassing said heating-chambers, and suit-
able steam supply and exhaust pipes con-

‘nected with the initial and terminal of the
‘superheating-pipes, for the purpose set forth.

2. A steam-superheater comprising a:plu-
rality of heating-chambers, steam -coils ar-
ranged therein and eonnected in a'continu-
ous series, a-combustion-chamber at one end
of the series of heating-chambers, heating-
flues connected with said combustion-cham-
ber and extending around three 8ides of -the
'heating-chambers, and stéam connections for
supplying steam to and taking steam from

‘the coils, arranged relatively to the latter to

cause the steam to’ be-superheated to flow
through the coils in a direction opposite to
that of the hot gases and products of com-
bustion in the heater-flues, for the purpose
set forth.

‘3. A steam-superheater comprising ‘a plu-
rality of heating-chambers, superheater-pipes
arranged in said chambers and c¢onnected. to
form a continuous conduit, said pipes being
embedded ina material that is a bad con-
ductor of heat, a source of heat-supply, cir-
culating-ducts for conveying the heat about
the chambers successively, a steam-supply
pipe connected with the end of the super-
heating-conduit farthest from the source of
heat-supply, and a steam-exhaust pipe con-
nected with the end of said conduit nearest
to said sourceof heat-supply, for the purpose
set forth.

"4. Inasteam-superheater, the comblnatmn,
with a plurahtv of superheating-pipes ar-

‘ranged in sets in separate heating-chambers

and connected to form a continuous’ conduit,
a combustion-chamber, means for conducting
the hot-gases and products of ‘combustion
around the chambers successively, a steam-

supply pipe connected with' the end of the

superheater-pipeinthe chamberiarthestfrom
the combustion-chamber, and a steam-exhaust
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pipe connected with the end of said super-| In testimony whereof I have signed my
heater-pipe in the chamber mnearest to the | name to this specification in the presence of
combustion-chamber, of an auxiliary steam- | two subseribing witnesses.

supply pipe connected with the superheater- ALEXANDER BRATOLUBOFF.
5 pipe between its terminals and proximate to Witnesses:
the exhaust end thereof, for the purpose set . KAUPE,

forth. N. TSCHERCALOFF.




