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FREDERIC D. POTTER, OF LINDEN, NEW JERSEY.
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SPECIFICATION forming part of Letters Patent No. 771 324, dated October 4, 1904,
Application filed January 11, 1904, Serial No, 138,527, (No model.)

To all whom it may concern:
Be it known that I, FrEDERIC D. POoTTER, 2

citizen of the United States, residing in Lin-

den,Union county, in the State of New Jersey.
have invented a certain new and useful Im-

provement 1n Superheaters, of which the fol- .

lowing is a specification.

This invention has relation to means for su-
perheating steam whether applied in combina-
tion with the regular steam-generating means
or whether employed in connection with sepa-
rate superheaters. In the following specifi-
cation the application of my invention to sepa-
rate superheaters is specifically described.

The principal object to be attained by the
use of this invention is the application of the
hot gases to the pipes containing the steam in
such a manner that the coolest steam is sub-
jected to the action of the gases at their hot-
test or when they are just leaving the fire-bars,
while the same gases are brought in contact
with the pipes containing the more highly-
heated steam after said gases have parted with
some of the heat with which they are charged
on leaving the fire. This is so accomplished
as to secure safety of the tubes from burning
by the proper initial cooling of the gases as
they begin the operation of superheating; but
1t 1s one object of this invention to use these
gases after they have thus suffered their ini-
tial drop of temperature, so that as nearly as
possible a uniform rate of transmission of
heat will be obtained, thus making all parts
of the superheating system equally efficient.

I attain the above ends without the neces-
sity of passing the steam through any dead
length of pipe and without the introduction
ot bends, elbows, or joints in the steam-pipes.
The gases themselves are so directed in my
device as to accommodate the ends above
stated with practically straight superheating
tubes. |

One preferred means employed by me for
carrying out my invention is shown in the ac-

companying drawings, wherein-—

Figure 1 is a longitudinal section of one side
of a double superheater. Fig. 2 is a hori-
zontal sectlon of the same above the piping.
Fi1g. 3 1s a cross-section of the same, taken on

In the form shown in these

cross-section showing a modification.

In the form shown in Figs. 1 to 38, inclusive,
the main steam-inlet is shown at 1 and the
main steam-outlet at 2. This is preferably
combined, as shown, with a double superheat-
Ing system comprising four drums at the rear
end of the device and two drums at the front
end. In onesystem the steam enters by the
branch pipe 3 to the upper drum 4. thence
torward by the superheating-pipes 5 to the
upper cross-drum 6, thence back again by the
superheating-pipes 7 to the upper short drum
8, and out by the branch pipe 9. A similar
circulation occurs through the branch pipe
10, the drum 11, superheater-pipes 12, eross-
drum 13, superheater-pipes 14, lower short
drum 15, and branch pipe 16. The super-

 the line @ ) of Fig. 2; and Fig. 4 is a similar 5o
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heater-pipes 5 and 12 are contained in the

7 and 14 in the chambers 19 and 20. The
grate-bars 21 are placed under an arched roof
22, separating the fire-space and the chamber
23 trom the chambers 20 and 19, respectively.
igures the cham-
bers 17 and 18 extend from top to bottom of

the superheater, while the chambers19and 20

are confined between the arch 22 and the roof
24.  The chambers 17 and 18 are separated
entirely (except through chambers 19 and 20)
by means of a partition-wall of fire-brick or
other appropriate material. (Shownin dotted
lines at 25 and 26 in Figs. 1 and 2.) The hot
gases leaving the grate-bars 21 pass into the
chamber 23 and out through the opening 27
into the lower part of thechamber 17. Thence
they pass upward in contact with the coolest
portions of the steam-pipes 5 and 12 and out
of the chamber 17 into the chamber 19 through

‘the openings 28. Thence they passdown over
“the hottest portion of the superheating-pipes

and under the downwardly-extending deflect-
ing-wall 29 into the chamber 20. Here the

gases rise and pass over a somewhat less hot,

portion of the superheating-pipes 7 and 14,
passing through the openings 30, where they
enter the chamber 18. Here the gases pass

down over those portions of the superheater-
pipes which (next to those portions first met

chambers 17 and 18and the superheater-pipes
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by the gases) are the coolest. Passing down

over these pipes 5 and 12 the eases finaily take
their exit through the opening 31. (bhown
in Fig. 3.) It will thus be seen that the in-
tensely-hot gases which would otherwise tend
to burn out the steam-pipes are first brought
1n contact with the coolest of the pipes and
are brought to a temperature sufficiently low,
so that theyv do not endanger the hottest of
the superheating-pipes. Having been brought
to this safe temperature, the best results are
produced Hhy causing the gases so tempered to
movein an opposite v dir BCLIOH to the steam, or,
in other words, so that as the gases cool by
virtue of loss of heat to the steam they
successively into contact with coolerand cooler
steam - pipes. This maintains an approxi-
mately equal difference of temperature be-
tween the gases and the steam and secures a
moreuniform transmission of heat than would
otherwise be the case. It will be seen from
the above descriptions and the drawings that
thisis precisely the condition which is attained
by my arrangement.

In the form shown in Ifig. 4 my Invention
is adapted touse with two fire-grates. (Shown,
respectively, at21 and 32.) Herethechambers
17 and 18 do not extend from the top to bot-
tom of the superheater, but are separated
from the fire-space below by the arched wall
33. In this form the opening 31 is placed
above the wall 33 and the partition-wall 25 1s
omitted. The opening 27 thus unites the rear
ends of two fire-spaces, and of these that
shown on the left in Fig. 4 opens directly up-
ward upon the superheater-pipes 5 and 12.

A variety of changes might be made by
those skilled in the art in the arrangements
hereinbefore shown and described without de-

parting from the spirit of my invention, and ;

I am not to be understood as limiting myselt
to the details so shown and described.

What I claim 1s—

1. In asuperheater, steam-pipes, means for
producing hot gases and means for leading said
oases first to the coolest part of said steam-
pipe and thence from the hottest to the cool-
est part of  the remainder of said pipes, sub-
stantially as desecribed.

2. In a superheater, a furnace, a group ot
superheating-pipes and passages for leading
hot gases from Sﬂud furnace first to the cool-
est portion of said pipes, thence to the hot-
L(,st portions of said pipes and thence to suc-
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cessively cooler portions of the pipes, sub-
stantially as described.

3. In a superheater, four chambers for re-
ceiving hot gases, superheating-pipes leading
from the source of steam across two of said
chambers, superheating - pipes leading from
sald first-named pipes across the other two
chambers, a furnace and means for leading
hot gases from said furnace first into that
Ch-:llllbel nearest the source of steam, next
into the chamber fart '

hest from the source of
steam, next into the third chamber from the
source of steam and lastly into the second
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chamber from the source of steam, substan-

t1ally as described.

4. In a superheater, a furnace and a group
of tour chambers bmlt over sald furnace in
combination with superheating-pipes leading
from the source of steam forward through
two of said four chambers, another set of pipes
leading trom the end of said first pipes back
thIOU.Uh the other two chambers to an outlet
and means for leading the hot gases from
sald furnace upward through the chamber
nearest the source of steam, thence downward
through the chamber farthest from the source
of steam, thence upward through the cham-
ber third from the source of steam, and thence
downward through the chamber second from
thesource of steam, substantially asdescribed.

5. Inasuperheaterandin combination with
a furnace, two pairs of chambers side by side
above sald furnace a short drum at the rear
end of each rear chamber and a cross-drum
connecting the front ends of the front cham-
bers and superheating-pipes connecting each
short drum with one end of said cross-drum.

6. In a superheater, two pairs of chambers
side by side a short drum at the rear end of
the rear chamber in each pair, a cross-drum
connecting the front end of the front cham-

ing each drum Wlth one end of sald cross-
drum, a furnace and means tfor leading the

cgases from sald farnace first into the cham-

ber containing one of said short drums thence
into the chamber containing the other short
drum, thence into the next forward chamber
and thence into the last remaining chamber,
substantially as described.
| FREDERIC D. POTTER.
Witnesses:
Harorp S. MacKAYE,
FrLorexcE PiIck.

ber of e‘wh bar, superheating-pipes connect-
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