' '
///xﬁfmm

- No. 760,267.

JI. P..SNEDDON.

' PATENTED MAY 17, 1904.

WATER TUBE BOILER.

NO MODEL.

. - P __m_____/////f% _
= // ’WH@/// D
=)

20

7

y |

2
7

APPLICATION FILED APR. 14, 1003,

? SHEETS—SHEET 1.

17

f
t‘l"‘tﬂ

— —— E—— gp— —

mhbbdnles sl chebiebll | oewhis  ——phie

—p-l-u--.u-u_ql-——-—
[ERTT QT WAgEE T T TRE TN ey

kbbbl shilhll B BN L

bk sy v vebs e

. Ny

AN\

\\

¢ Zzzzgzzggzzggzzszfff%%ﬁ I
_

- _— R _

AL i

ARLIRTRRRR .

N\

A

N\

R

WA TSR -

B

. WITNESSES -

%ﬁ“m o
(i
s




‘No. 760,267. - PATENTED MAY 17, 1904
. . P. SNEDDON. o
WATER TUBE BOILER.
APPLICATION FILED APR, 14, 1903, |
NO MODEL., _ - , . 2 SHEETS—SHEET 2,

16, “—

_ s S ] : R
1 4 :
R e e T T e T

A0annnnnn

.
il T i i A P wld AP Al el b c— — —— g — RN N EEEY S A S sk s el e e —h — o — —  — .

~hi bbls bemje B hink sy g e ek R TR U R WM BN W

b o ' -
k I

. wl"'ﬂsﬁs'“ 3 o . - o luuu'rm:i%d% -

THE OIS FETERS CO., PHOTO-LITHO, WAEHI.HGTJH, . C.




10O

Nn.. 760,267.

UNITED STATES

Pa,tented"l‘&{ay 1'?,; 1904. -

d

PATENT OFFICE.

" JAMES P. SNDDDON OF BARBERTON OHIO ASSIGNOR TO THE STIRLING
(JOMPANY A CORPORATION OI‘ NEW Jlahb]]Y . :

WATER--T.UBE. EOILEH.
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(No model )

Application filed Aprﬂ 14 1903. Serial No, 162,541,

To all whom it My COncermw:
Be it known that 1, Jammns P. SNLDDON of

Barberton, Summit county, Ohio, have in-

vented a new and useful W{Lter I‘ube Boiler,

of which the following is a full, clear, and
exact deser iption, reference bemﬂ liad to the
acmmpanymo drawings, forming pcu't of thIS

| .s,pecﬂlmtlon in which—

Figure 1 is a sectional side elevation sh:::w-—-
Ing a boiler of the Stirling type constructed
n &ccmdance with my invention. Fig. 2 is

~a top pl..-;m view of the boiler structure, and

Iig. 3 is ‘a sectional plan view of the lower
superheater-drum. S
My invention relates to mmbmma‘ a supm -

“heater with a Wa,tel -tube boiler by arranging

the superheater in the boiler-setting in such
a position as to give high thermal eﬁlmenm ;

~ to .:ﬂlmv reg ulation of the degree of superheat,
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to give the proper amount of heating-sur ffme

'rela,tlve to the area of grate-sur f'“mce and ‘to

provide & superheater whlch may be. used as

an auxiliary boiler when desired. s
In the drawings, 2 and 3 represent Lhe up-—

per transverse steam and water drums, and 4

“a lower transverse mud-drum, which is-con-
~ nected with the steam and water drums by
I have shown the

banks of tubes 5 and 6.

~ combustion-chamber 7 as located below the
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the usual baffie 8 extendi

hanging front bank 6, this bank having
ing upwardly to near
its upper end and pr etembly havmﬂ' a pro-

over.

Jecting baffle 9.

In the form shown I replace the mlddle

'ba,nh of tubes and the middle steam and water
“drum of the ordinary type of Stirling boiler:

by a superheater which consists of a lower

transverse drum 10 above the mud-drum and
between the banks of tubes5 and 6, this drum
being connected by superheater --tubes 11 to
an upper steam-drum 12, which extends trans-
VBI sely between the ste.:un and water drums

2 and 3 and preferably above the horizontal
tiling 13. The steam-drum 12 is connected

by upwardly-cur ved tubes 14 and 1.) with the
steam-spaces of the drums 2 and 3, and the
number of the tubes 14 is prefer ‘Lblv In ex-

‘ments or chambers by a-central transverse

| glde of the partition, so that the steam enter-
ing the one chamber is compelled to pass
downwar 'dly through part of thetubes 11, and
then along within the drum 10, and upwardly %o

-1 form shown.

flood the superheater with water when de-
sired, I connect the lower drum of the super-
heater with the mud-drum by an external -
valve-pipe 23, this pipe connecting with a

Cess of the tubes 15 on account of Lhe or mtel

‘steam-generating power of the front b.:mlx I
‘have

shown this proportion as five to two. = 5o
The drum 12 is divided into two compart-

partition 16, and the inlet-tubes 14 and 15
lead into the same compartment-at one gide
of the partition. - The steam-offtake 17 en- s
ters the other compartment on the opposite

through the remaining tubes 11 into the othm _-

chamber before tahmﬂ to the point of use.

- To provide an efficient triangular cnculm
tion for the water, 1 pretemblv connect the
water-spaces of the drums 2 and 3 by large 65
pipes 18, entering these drums near their
ends. It will be- under stood, however, that
the eir (3111‘113101'1 may be obtained by other con-
nectlons orin othel w wq thmwh 1 pr efer the
el | o
I have shown the supelhmtel *-tube*-s as in- -
clined upwardly and forwardly; a baffle 19 ex-
tending over the back of this bank to compel
thie ' ¢hses to pass down atifiong the tubes : .:md
helaw the drum 10, wherice: they rise a,mmw 75

_-the tubes of the bank 5 to the outlet 20.

“I'have shown the feed- 1)1 pe 21 ‘as- lmdmo
into a pocket or chamber 22in the rear drum 2
though the manner of ieedmtr the Wdté‘t may
be chfmﬂ'ed as desired. A

W’hen the boiler is in oper ‘Ltl()n the fame
and gases from the furnace rise among the

8o

tubes of the front b‘mL._ and heat -the- W‘Ltel -

therein, thence passing downwardly in the re-
verse dir ection among the superheating-tu bes 83
to ‘super heat the steam circulating therein.
They then rise among the tubes of the rear
bank and then pass to the outlet.. In orderto
control the amount of superheat and also to -

90

spray-pipe 24, extending Llnaug.h.the.._ lower
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part of the drum 10. By spraying waterinto
this drum I can regulate the amount of the
superheat.

It will be noted that on account of the loca- _

tion of the upper steam-drum 12 this drum
will act as a steam and water drum when the
superheater is supplied with water, and hence
the superheater may be used as a supplemen-

tal or aumharv boiler when desired, the tubes

11 then becoming water-tubes and the drum
10 a supplemental lower water-drum.-

An important feature of my invention lies
in passing the gases over a single set or bank
of water-tubes, “and then after theV leave these
tubes passing these gases over aset of super-

heating-tubes which form the major portion

and prefembly the entire heatmo*-surface of
the second pass, and then passing the gases

after they leave the superheater-tubes over

another set of tubes. The advantage of this

is that by varying the number of tubesin the

front bank I can regulate the amount of su-
perheat, since the more heat that is absorbed
by the front bank of water-tubes the less heat
W1]1 be available for superheating, and vice
versa. 1 find thatin the ordinary three-bank
Stirling boiler the front bank evaporates
about seventy or seventy-five per cent. of the
water, the middle bank about twenty per
cent., ‘and the rear bank about ten per cent.
By placing the supeirheater 1n 1ts own pass,

so that it is acted upon by the furnace-gases-

after they leave the front bank, and varying

the number of rowsot tubesin the front bank |
I can vary the superheat to give any degree

of superheat demanded in practice, and “this
without changing the rear set of water-tubes
uriless deswed In this same manner I can
prevent ‘the overheating of the superheater-

tubes, and for this purpose I preferably in-

crease the number of tubes ordmm 1ly used 1in

the front bank.
The advantages of my invention result from

the peculiar location of the superheater, by

which the superheating-tubes are protected |
| steam and water drums h&VlIlO water-tubes

|"arranged In successlve passes of the o

from overheating and the degree of super-
heat can be rea'ula,ted The- amount of heat-
ing-surface can be properly proportioned to

the area of grate-surface according to well-
known rules, “and the superheater may be used

as an auxillary boiler when desired. -A cir-
culation is insured through the superheater-

tubes, and a strong clrculatlon is caused |

through the water- tubes
The number of the steam and water drums
may be varied, one or more lower mud-drums

may be used, the number of banksof tubéesmay
be varied, and many other changes may be
made in the form' and: arranwement of the

drums, the tubes, the-bafles, and general ar-
rangement without departing from my inven-
tion. Otherb

----------

banks of tubes may be placed in |
front of the bank which is in front of the super-

‘water drums, a
drum, and steam-pipes connecting “the steam
“and water drums to the steam-drum of the
“superheater, the cross-sectional area ot these

760,267

heater-tubes, and by the word ‘‘ front” bank

In my clmms I mean the set of tubes next in
front of the superheater-tubes and between
them and the furnace.

I claim—
1. A water-tube boiler having at least two

‘banks. of water-tubes, a superheater having

tubes arranged between the two banks of wa-

70

ter-tubes, and in the direct main path of the |

oases a,nd baflles between the superheater and
the banks of water-tubes in front of and be-

hind 1t, the superheater forming at least the

major part of the heatmcr-surfa,ce In 1fs pass
between the bafiles; substcmtla,lly as described.

75

- 2. A water-tube boiler having aplurality of

‘upper transverse steam and water drums con-
nected by banks of tubes to at least one mud-

drum, a superheater having tubes in the di-
rect main path of the gases and between two
of the sets of Water-tubes, and bafl
and in the rear of the superheater and ar-
ranged to give the gases at least three passes,
substa,ntlally as described. |

3. A water-tube boiler having an upper
steam and water drum connected by a bank of
tubes to a lower or mud drum, a baffle extend-
ing along the back of said bank of tubes, a

'supelheater having tubes forming substan-
tially the entire heatlnmsurface of the next |

main pass of the gases “after they leave the
said bank of water -tubes, and a bank of water-
tubes in the rear of the superheater and in the
path of the gases; substantially as described.

4. A water-tube boiler having at least two
upper steam and water drums connected by
banks of ‘tubes to at least one mud-drum, a
bafile extending along the rear of one bank of

‘water-tubes, a Superheater ‘having tubes be-
‘tween the banks of water-tubes and forming
-substantially the entire heating-surface of the
‘next main pass of the gases, and a baftle In
| the rear of the superheater-tubes arranged to

direct the gases to the next bank of water-
tubes: substantlallv as described.
5. A water-tube boiler having a plurality of

ogases, a
superheater having an upper steam—drum and

provided with tubes - for ming the major part
“of the heating-surface in its pass, and steam-

pipes lea,dmﬂ' from the steam-spaces of all the
steam and water drums to the steam-drum of

the superheater; substantially as described.

6. A boiler hamno* front and rear steam and
superhea,ter having a steam-

steam-pipes from the front steam and water

drum being greater than those from the rear
steam and water drum; substantmlly as de-—

scribed.
7. A water-tube boiler having a plurality

les in front
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- of transverse steam and water drums connect-

10

20

e

0

ed by banks of tubesto atleast one mud-drum,
a superheater located betweon the banks of
tubes and connected to the steam and water

‘drums, and circulating-tubesarranged to cause
the circulation through the front bank of

water-tubes; substantially as described.
3. A water-tube boiler having two upper

transverse steam and water drums each con-

nected by a bank of tubes to atleast one mud-
drum, the banks of tubes being arranged in
successive passes of the furnace-gases, circu-
lating-pipes directly -connecting the water-
spaces of the two drums, and a superheater

located between the two banks and having an

upper steam-drum connected with both of

the steam and water drums: substantially as

described. . -
9. A water-tube boiler having a steam and

water drum, a superheater located in the

boiler structure and having a lower steam-
drum below the water-level, and a valved pipe
extending between the mud-drum and said |
-steam-drum of the superheater; substantially

as described.

10. A water-tube boiler having asteam and -
~water drum, a superheater in the boiler-set- |

ting having a drum extending partially above

and partially below the water-level of the

botler, and provided with superheating-tubes,

3

and means for flooding the superheating-tubes;

substantially as described.

11. A boiler of the Stirling type having a

plurality of steam and water drums, at least -

one of said drums having superheating-tubes
leading into it, and means for flooding the su-
perheating-tubes; substantially as described.

35

12. A water-tube boiler of the Stirling type
having three upper drums with banks of tubes

connecting them to at least one lower drum,

water-tubes connecting the water-spaces of
‘the front and rear steam and water drums,
and a superheater having tubes between two -

of the banks of water-tubes and in the direct
path of the gases; substantially as described.
13. A water-tube boiler of the Stirling type

‘having a plurality of steam and waterdrums,
a superheater having a separate steam-drum
between the steam and water drums, and ex-
tending partially above and partially below
the water-level, and tubes directly connect-
water

ing the water-spaces of the steam and

drums; substantially as described.

40
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In testimony whereof I have hereunto set

my hand.

- Witnesses: .
W. T. Lucas,
J. C. FRANK., -

JAMES P. SNEDDON.
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