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To all whom it may concern:

' '.JULIUs‘ﬁ. MEISSNER, OF PITTSBURG, _PEHSYWANIA. SR

SUPERHEATER. .

": | -Sp ecifica

. No 899,060..

- tion of Letters Patent. Patented Sept. 22, 1908,
Application filed Jue 14, 1007.  Serisl No. 378,919, .

-— .

Be 1t known that I, Jurius H. MEIssNER, a

citizen of the United States, residing at Pitts-

10

1o

- 20

25
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45

burg, in the county of Allegheny and State
of Pennsylvania, have invented certain new

and useful Imlln'mfmneuts in Superheaters,

of which the following is a specification.
My 1invention relates to superheaters for
water tube boilers, and has for its objeects:
the provision of a superheater having a free
circulation of water and steam; the pro-
vision of a superheater wherein the tutes are
straight and easily accessible and removable;
and the provision of a superheating means
adapted to be filled with water and serve as
a generator, and in which an effective circu-
lation of water is secured and in which the

use of a sys.em of directing valves is avoided.

One embodiment of the invention is illus-
trated in the accompanying drawings, where-
n:— = |

Figure 1 is a combined side elevation and
longitudinal section through my improved
water tube boiler, *

Figure 2 is an enlarged rear elevation of

one half of the boiler, the rear casing being

hroken away to more clearly disclose the
parts, and

Iigure 3 1s an enlarged front elevation of
one half of the boiler, the front casing being
broken away to more clearly disclose the
parts. |

Briefly stated, the boiler comprises an up-
per portion composed of a series of cross
shells, connected 1n series by water and steam

tubes of less length than the diameter of the

shells, which shellsrest on upright stands free
of the walls, and a lower portion composed
of inclined tubes having headers connected
to the cross shells by inclined rising tubes.
The ecross shells lie between the headers, thus

permutting them to be arranged low down

and close to the inclined tubes. Referring
now to the drawing, 1 are the inclined tubes,
and 2, 3, 4 and 5 are the cross shells or drums,

which latter communicate with each other by -

means of the tubes 6, 7 and &, the tubes 6
being below the water line, the tubes S being
above the water line, and the tubes 7 being
at the normal water line. Referring to Fie-

~ures 2 and 3, 1t will be seen that the tubes 1

-85

are arranced in the usual manner in a series
of vertical sets, with the members of each of
the sets staggered with relation to the adja-
cent tubes in the samesets. IKach of the ver-

=

tical sets terminate in a separate casting 9

which castings taken together constitute the

[
'
*
L] .
1

headers 10, which is a common construction

in the art. Each of the scctional castings 9
1s connected to oune of the end drums by

means of a pipe 11, it being understood that .
-| the front and rear headers are substantially = -

the same, with the exception that the front
header carries an additional receptacle at the
top, to be more pariicularly described here-
atter. The boilerissupplied with afeed water
inlet 12 to the drum 2, and a main steam out-
let 13 from the. drum 5, together with the
other usual boiler accesscries, which need not
be deseribed. The\ends of the drums 2, 3, 4
and 5 are provided ‘with supporting lugs 2/
which rest on saddles'2® secured to the ver-
tical beams 23 (Ifig."2). The water in the
drum 5 from which'the steam is taken is
much quieter than in the longitudinal drums,

as the water rising through the front tubes 11

and progressing rearwaidly through the
drums 3, 4, and 5 is retarded. and loses its

’ - B .
violent motion so that very (ry steam is as--

sured in the rear drum. The vertical beam
2% in addition to supporting the drums free
from the furnace walls constitutes side
braces for such walls. As the supporting of
the front header 10 from the drum. 2 by
means of the tubes 11 would throw undue
strain on these tubes and tend to rotate the
drum 2, additional means are

to the vertical channel bars at the end of the
furnace. This bar is engaged by the hooks

per end of each of the header sections 9.

rovided for.
supporting the front header in the form of &
heavy cross bar 34 having its ends secured

© UNITED STATES PATENT OFFICE.
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33 integral with the receptacle 19 at the up-

The boiler is illustrated as pr.ovided with a

Meissner grate and autematic feeding mech-
anism, but it will be understood that any
type of furnace may be employed. The
tuEes 6. 7 and 8 are of less length than the
diameter of the drums whereby they may be
removed through the drums and all of the
tubes emploved on the boiler are easily ac-
cessible for the expansion and removal.

- Interposed between the series of drums 2,
3, 4 and 5 and the inclined tubes 1, is my
superheater which constitutes an important
feature of the invention. The effective

| heating surfw.ce of this superheater is com-

prised by the horizontal tubes 15, the inclined
tubes 16 paralleling the tubes 1 and the ver-

tical tubes 17 and 18, all of which tubes, it
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will be observed, are exposed to the produets
of combustion as they pass from the furnace

- to the outlet flue 35, 1n the usual manner.

The forward ends of the tubes 15 and 16 ter-

minate in a series of receptacles or hoxes 19,

. .which are in fact continuations of the sec-
- tions 9, which constitute the header 10, the

interior of sueh receptacles Leing separated

~from the interior of the header sections 9 by
10

means of the walls 20. The upper ends of
the receptacles 19 arve connected by means ot
the pipes 21 and 21' with the drum 5 above
the steam line thereof, as indicated in the

“drawing, and a box 21 is provided at the

15

juncture of such pipes. The rear ends of the
tubes 16 are carred by a eross-box 22, while

~the rear ends of the tubes 15 are carried by a

"'_20

cross box 23. A box 24 is provided.an the -

main steam outlet pipe 13, and the tubes 17
and 18 communicate with such box 24 and
the boxes 22 and 23 respectively as shown.

Valves 25 and 26 are provided on either side

25

of the cross hox 24 for a purpose to be here- |

inafter explained. In order that the super-
heater system may be iilled with water, to
act as a generator and to prevent mjury to

“the tubes while steam 1s being raised, a pipe
27 is provided extending from the bottom of

30

30

the drum 5 to the box 22 and provided with a
controlling valve 28. Provision 1s made for
draining the water from the system by means
of the pipe 29 extending downwardly from
the box 22 and terminating in a mud drum
30 provided with the usual blow-off means.
The members 27, 22, 29 and 30 in addifion to
providing a means for filling the superheater
with water and afterwards draining 1t, also

- constitute a blow-off means for the drum 5.

40

49

The other druins 2, 3 and 4 are also provided
with suitable blow-off pipes 31. -

The operation is as follows. The furnace
being ready to start, water is admitted to the
superheating system by means of the valve

- 28 in the pipe 27, which arrangement pro-

vides for the protection of the tubes exposed

~ to a high temperature while steam 1s being

Taised.

At this time the valve 25 in the out-
let pipe 13 is open, and the valve 26 is closed,

- thus providing for the escape 1ato the drum 5

50

59

of any steam generated 1n the boxes 22 and
23, and the pipes 17 and 18, and to prevent
ogeysering or back pressure and secure a

roper circulation of water.
Eea’ter at this stage constitutes a generator,
and the arrangement of the tubes 15, 16 and
18 in the triangular form shown, provides for
a vigorous circulation of water in a clock-wise

- direction, and perinits a passage of the steam

.

upward through the pipes 16, 21’ and 21 to
the drum 5, thus materially augmenting the
main boiler in the generation of steam. After

steam has been raised in the boiler to the de-

sited pressure, the valve 28 is closed and the

water in the superheater is allowed to evap-
65 orate, or the superheater is emptied by means |

T

The super-.

of the blow-off comlé.c_tion in the drum 30,

and the valve 25 closed and the valve 26

-
- - .

opened. “The steani now generated in the

system finds its wayv to the drum 35, and
passes out-through the tubes 21,.-box 21* and
tubes 217 to the receptacle 19, and. then
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passes through the tubes 15 and 16 to the -

boxes 22 and 23.

the pipes 17 to the box 24, while the steam

€3 —- | That portion of the steam
passing tothe box 22, then passes up through -

to the box 2« ! 75
yassing to the box 23 first passes down-to the -

box 22, through the tubes 18 and theu up

through the pipes 17 to the box 24, from

which it is discharged through the main out--

lett pipe 13. The steam in:ifs passage

‘through the pipes 15, 16, 17 and 18 1sexposed -
‘to the products of combustion and thoroughly -
' It will be seen that the steam
‘passing through the tubes 15 and 17 is heated

superheated.

to approximately the same extent as the

80"

85

steam passing through the tubes 16, as the -
areater length of the combined tubes 15 and

17 compensates for the lower degree of heat
to which thev are exposed. The eirculation
of water m the boiler itself, i1s, commencing
with the drum 5, down through the rear
tubes 11, thence upwards through theinclined
tubes 1 to the header 10, then through the
pipes 11 to the drum 2, and from there suc-
cessively to the drums 3, 4 and 5 by means of
the tubes 6 and 7, thus completing the cir-
cuit. It will be seen that by this circulation,
very little agitation in the drum 5is produced,
because of the passage of the water through
the successive drums 2, 3 and 4, and ‘that
steam of a drier quality is secured from the
rear drum 5. than is the case where the old

style drums extending longitudinally of the

boiler were used, and in which the violent
inflow of water from the front head through

the tubes 11 occurred 1n the same drum from

which the steam was taken. __ |
It will be apparent that my superheater
consiruction is an advantageous one from 8

constructive standpoint as all of the tubes

used for superheating are straight and hence
easily handled and replaced, and further that
the ends of these tubes are readily accessible
in the boxes 217, 22 and 23, anff the recep-
tacle 19. so that such tubes may be removed
and replaced in the same manner that the

‘tubes 1 in the boiler are removed and re-

placed. Tt will also be seen that my su-
perheater requires no system of directing
valves for securing the proper circulation of

‘water and steam therethrough, and that the

blow-oif members 27, 29 and 30 also provide
for the filling of the syvstem with water, thus
orving a simple and effective means for secur-
ing desired results. It will also be seen that

‘the trizangular arrangement of the tubes 15,

16 and 17 provides for a proper circulation of
water when the device 1s used as a generator
which result it i1s believed has never before
been accomplished, and that the boxes em-
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})lﬂ}"ﬁ'd are positioned at points removed
rom ihe area of the highest temperature,
thus inaterially increasing their life. The
making of the receptacle integral with the

- » [ » _
header séctions also simplifies and cheapens

. - A | N
" the construction of the superncater, avolding
~a multiplication of parts, and giving a means
for the attachment of the supporting hooks

10

23, whereby the weight of the front header

and the tubes carried thereby may be sup-
“ported in the most effective manner.

1t will

|

" also be appavent that the superheating tubes |

15 and 16 occupy space otherwise unused,

and that the use of this superheater does not

necessitate any substantial increase in total
height of the boiler.

“cident to my construetion will be apparent to

.20

Y.
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* Jowing:— -
%l wing

bular

those skilled in the art. o |
[aving thus deseribed my invention and

lustrated its use, what I claim as new

desire to secure by Letters Patent is the fol-

1. The combination with a boiler, of a tu-

superheator having the tubes thereof
arranged in a vertical plane in the form of
triangle, and means eommunicating with the

boiler above and "'-‘l___‘_:a{}lmv the water line

thereof.

N\

2. The combination with a boiler, of a tu-
bular superheater comprising a set of hori-
zontal tubes and a set of inclined tubes com-
municating at both ends, together with

means whereby the steam from the boiler 1s

passed through the sup erheater and means
for filline the superheater with water from
the boiler whereby the superheater may be
used as a generator. '-

3. The combination with a boiler, of a tu- |

bular superheater comprising a set of horizon-
tal tubes and a set of inclined tubes commu-
nicating at both ends and having su ch ends
adjacent to and accessible from the ends of
the boiler, together with means whereby the
steam from the boiler is passed through the
superheater and means for filling the super-
heater with water from the boiler whereby
the superheater may be used as & generator.

4. The combination with a boiler having-a
steam drum and water tubes, of a super-

heater intermediate the drum and water |

|

‘ YWitnesses:

|

tubes comprising a pair of rear boxes ar-
ranged one above the other, a set of tubes

between the said boxes, an outlet therefor, a
front box, inclined and substantially hori-

=5 zontal tubes from the front box to the rear

lower and rear upper boxes respectively, and

“Other advantages in- |

and

l »

such box to the boxes 22

3

an inlet to 't_-h'e,. front on from the steam. .

drum.

5. The combination with a boiler having a

steam drum and water tubes, of a super-

' Leater intermediate the drum and water

tubes comprising a pair of rear boxes ar-

| ranced one above the other, a set, of tubes

between the said boxes, an outlet for the
lower box, a front box, inclined and substan-
tially horizontal tubes from the front box to
the rear lower and rear upper boxes respec-
tively, and an inlet to the front box from the
steam drun. ' - '

6. The combination with a boiler having a
steam drum and water tubes, of a super-
heater intermediate the drum and water
tubes comprising a pair of rear boxes ar-

ranged one above.the other, a set of tubes
79

between the said boxes, an outlet therefor, a

60

65

70

front box, a set of tubes from the front box -

to one of the rear boxes, another set of tubes

from the front box to the other rear box and

an inlet to the front box from the steam
drum. | |

7. In a boiler having inclined water tubes-
and a plurality of transverse drums, the com-

bination of a superheater intermediate the

Jrums and the water tubes, comprising a pair

of rear boxes arranged one above the other,

- sot of tubes betaveen the two boxes, an out-
let therefor, a front box, a set of tubes from
the front box to one of the rear boxes, an-

other set of tubes from the front box to the

other rear box and a set of tubes extending
forwardly from the rear drum over the tops
of the other drums and then down to the
front box. ' - o

2. The combination with a boiler having a -

steam drum and water tubes, of a super-
heater comprising the outlet box 24 located
above the outlet flue of the furnace, the
boxes 22 and 23 located one above the other,
the tubes 17 connecting the boxes 22 and 24
and extending across the outlet flue, the
tubes 18 comneecting the boxes 22 and 23, a
front box, the tubes 15 and 16 connecting
and 23, and con-
necting tubes from the steam space in the
drum fo the front box. -

In testimony whereof I have hereunto
signed my name in the presence of the two
subseribed witnesses.

TCLIUS H. MEISSNER.

DorerING DELLINGER,
ArcowoRTH MARTIN.
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