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Speﬂﬁcatmn of Let*ers “’atent.

Patented ]E*eb 14 1911.

Apphcatwn filed J 111y 23 1910. Serial No 571 28D,

Be it known that I, Hexry W J .mons a
mtmen 01 the Unaited Qtdtes., and resident 0f
Topeka, in the county of Shawnee and State
of I{ﬂnﬂs have 1111fentpd a certain new and

- useful Imprm'ement in Combined Boilers,
- Superheaters, and Feed-Water Heaters, of
~ which the following is a description, refer-

10

ence being had to the aecompanying draw-

Ings, w hth form a part of my specification.
The object of my invention is to provide

- _‘1, combined boiler, superheater and feed-

water heater that WIH produce a high ther- |

- mal efficiency, and at the same time be of
15

very compact form, requiring as little space

- for the generated power as possible.

A further object of my invention is to

B 20

* panying drawings wherein :-

provide a-fire-box and combustion chamber

~ that will emlmmlm]]v consume any Lmd of

fuel, but more pmtlcnhllv oil fuel.
The invention also consists in certa,m new
and novel features and combinations which

“will be more fully understend from the fol-

lowing detailed deqcrlptmn of the accom-

Figure 1 1s a longltudmal se(fmnal view
0f my invention. Fig. 2 i1s a cross sectional

- view taken on the line A—A of Fig. 1, look-

lnfr 111 the direction of the arrows.
- 30 1

Fw S
“eross sectional view taken on the lme

- B———B of Fig. 1, loohmrr in the dlrectmn of
~ the arrows. -

85

In ﬂluetmtmﬂ' mv mventmn T hzwe shown

* what is known as a © Jacobs -Shupert” sec-
tional fire-box 1 and a sectional ecombustion

chamber 2 connected theleto as well as to

~ the ﬂue sheet of the boiler.

40

'3 1s a combustion cnqmber locqted at the

opposite end of the boiler or flues, and this

combustion chamber is preferably sur-
rounded by a water-jacket 7.. Located ad-

jacent to the eombustion chamber 3, and

45 ;

built on the forward top part of the boiler, is

a superheater 4: while a feed-water heater 5

1s built on the rear top part of the boﬂer. as

can clearly be seen 1n Fig. 1.

50

29

The superheater and foed-water hewter are
built on top of the botier shell, which shell
forms one wall of .the two compartnents
constituting the superheater and feed-water
heater, and are, therefore, of crescent shape,
as PIE‘II‘]V ehown in the CTOSS sectmnal vViews,
Figs. 2and 8. |

By reason of the constructmn ]ust de-
scnbed lt 1S apparent that the greatest pos-

“box 12,
| phere thmngh the smoke stack 13.

14,

compartment or water-jacket 7, it absorbs
the heat radiated from the frases in their

tubes 11 of the fecd-water hLater 3.

top
18 and into the pipes 19, 19, which carry it

| Slble ammmt uf heat from the prodwts of

cembustion is absorbed by the water and
steam, thereby obtaining a very high ther-

- mal efﬁczencv for the plant

The coursz of the products of mmbuqtmn
after heing bm ned 1n the fire-box 1, and also
consu de in the combustion chsmber 2,

- leads through the smoke tubes § of the bmler |
As this

into the conbas—:tlon chamber 3.
combustion chamber 3 is surrounded by the
water-jacket 7, heat will be absorbed from
the products of combustion as they are pass-
ing through the cormbustion chamber 8 from

the lower portion thereof toward its upper
‘end, where the products of combustion are
‘reversed in their course and made to pass

60

65

backward through the smoke tubes 8 of the -

superheater 4. ‘After the gases have passed

through the tubes 8 of the superheater 4, =~ =~ .
5

thev enter the combustion chamber 10 and
pass around the steam dome 9 continuing

through the smoke tubes 11 of the feed-water -

heftter 5 and are discharged into the smoke-
being. dlﬂﬂhdrﬂed into the atmos—

The water which it is intended to heat is
forced into the water-jacket 7 surrounding
the combustion chamber 38 through the
As the water rises to the t0p of this

passage through the combusticn chamber 3

80

pipe

85

The water rises in the water-jacket 7 and .

‘passes out through the fountain or tee joint

15 1nto the pipes 16, 16, see Ifig. 2, which
carry it toand throurrh the check valves 17, 1

30

| into the lower parts ‘of the feed-water heater

5, where 1t is further heated by the products
of combustion nassing through tlﬁ smoke
As the

water rises and fills the feed-water heater 5
from the valves 17, 17, 1t passes out at the
through the fountam or tee connection

to the check valves 20, 20, see Kigs. 1 and 2,
throaﬂ'h which it passes into the boiler Where
it is further heat 1d and converted into steam.
The steam 1s carried oif throurrh the steam
dome 9 into the steam pipe 21, see Figs. 1
and 2, Whlch leads it into the su*)erhe‘l.ter 4

where it 1s compelled to cxrcu]ate through a

tortuous route bv means of the baifle platps

100

22 and 23, see Fig. 2, and is delivered into -

the steam plpe 94 which carries it to the

engme.

11¢
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connected to the pipe 14, keeping the pres-

cure in the water-jacket 7 and feed-water

Y

heater 5 equal to boiler pressure or wa-
ter mhy be circulated through the water-
jacket 7 with a feed-water pump connected

~ to the fountain 15 and delivering it into the
feed-water heater 5; or the feed-water pump

- 10

‘that may collect in this chamber 3 may

mav again be connected up Letween the feed-
water heater 5 and the boiler.

The eombustion chamber 3 is shown pro-
vided with a cinder hopper 25 located at the
bottom thereof, so that any cinders ov di*i}'Jt,,

e

easily removed. A man-hole 26 may also be

L 5

* builf in the front wali of the water-jacket 7,

so that a man may enter the combustion

~ chamber 8 to make any repairs or (o work

"~ on the flues. " The location of the man-hole
20

enables the boiler flues to be readily re-
moved or replaced therethrough. -

- It will be seen from the drawings that 1}

have arranged my combination In such a

25

o intermediate point with reference to the

 aaurse of the produets of combustion. 'The

purpose in locating the superheater. as
shown, is to have it located at a point where

. the gases are not hot enough to destroy the
30 '

material of which the Supfarheater is made,

- yet at the same time contain enough heat to

cheet of the boiler, the superheater,

produce the desired amount of superheat to
the stean. - o
The" flues mav all be secured in tue flue-

feod-water heater in any suitable manner,

" but they are preferably welded to the flue-
~ sheets. The seam 27 connecting the éombus-

" Hon chamber 2 to the fire-box 1 may either.
40 .
~ welded in order to prevent the seam

he riveted. riveted and welded. or preferably
being
destroved by the intense heat of the furnace.

The construction of combustion chamber

~illustrated permits of the
45

_ expansion of the
hoiler tubes and, therefore, the latter may be

~welded to the flue-sheet,

&0

The cinder hopper connection pipe 28, see
Fig. 1. through the water-jacket 7, may be
connected by rivets and » flange, but prefer-
ably by welding the connection pipe 28 io

the inside wall 29 of the cc abustion chamber

8 This insures a more reliable joint, as the
cinders that collect in the combustion cham-

" ber 3 at this point are generally very hot.
b8

T have shown and described what T believe
to be the best form of my invention. but it
is apparent that the same may he altered in

o maumber of minor details withount depart-

60

ing from the spirit of my invention; for ex-
ample, if preferred the feed-water may be

[

first entered into the feed-water heater 5

“and conveyed from-there into the water-
jacket 7 from which point it may e carried

into the boiler.

65 By forming the feed-water heater in two

and the |

984430

greater efficiency 1s had. | -

It is also apparent, that by forming a
unitary or integral structure with the qper-
heater and one section of the feed-water

_ shell will be ab-
sorbed by the water and steam in the

| water heater section .and the superheater
respectively. B

heater built upon the boiler shell, any heat
\ radiating from the boiler

" The injector or feed-water pump may be | sections with the one section lecated about
the combustion chamber 3, it is evident that

7C

feed-
.7 3

1 do not wish to be understood as limiting

myself to the exact construction shown and
deseribed, but __ |

| TWhat I do claim as my invention and wish
to secure by Letters Patent 1s:—
1. A steam generator comprising a boiler,
a superheater, a feed-water heater, the su-
| perheater and feed-wafer heater being built
upon the boiler with the boiler shell consti-
| tuting a wall of the superheater and feed-
| water neater. e -

a superheater, 2 feed-water heater, the su-
perheater and feed-water heater being built
| upon the boiler with the boiler shell consti-

tnting ene wall of the superheater and feed-
water heater. means whereby the water is
feed-water heater to the
Loiler. and mesns whereby the steam 1s con-

conveyed from the

veved from the hoiler to the cuperheater. -
3. A steam generator comprising a boiler,
a superheater, a foc.d-water heater, the su-
| perheater and feed-water heater being built
upon the boiler with the boiler shell consti-
' tutine: the lower wall of the superheater
and feed-water heater, and means whereby

.

the boiler throneh the superheater and feed-
| water heater to the smioke box, |

4 A steam generator comprising a hoiler,
a superheater, a feed-water heater, the su-
perheater and foed-water heater heing
formed integral with the upper portion of

| eases of combnstion passing from the boiler
are conveved through the superheater and
the feed-water heater to the point.of dis-
charge. ' -

" 5.7A stewm generator comprising a boiler,
a superheater, a feed-water heater, the su-
| perheater and feed-water heater being
formed integral with the upper part of the
' hoiler shell, a combustion chamber com-
‘municating with the fire tubes of the boiler
' and the superheater whereby the gases of
comhnstion are returned through the super-
heater and feed-water heater, and a -water
chamber surrounding said combustion cham-
her. o ” '

l

§

heater section, the superheater section and
feed-water heater section being built upon

|
i cection, a superheater section, a feed-water
‘ the boiler section with the wall of the latter

2. A steam eencrator comprising a hoiler,

he boiler shell. and means whereby the

6. A steam generator comprising a boiler

8¢

85

90

10

| the aases of combustion are conveyed from

10

11

11

12

12.
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e

. constituting a wall of the other sections,

‘means wherehy the gases of combustion
from the boiler are retwrned through the

superheater and feed-water heafer sections,

means whereby water is made to cireulate

through the feed-water heater section and

. the boiler section. and means for conveying
the steam from the boiler seciion to the su-
-~ perheater section. o '

10

upon the boiler at the front and reax endls,

- respectively, a combustion chamber at the
15
- cating with the fines of the boiler and with

forward end of the generator and communi-

the superheater. and a water-jacket ar-

ranged about said combnstion chamber and

-~ ecommunicating with the feed-water heater.

‘8. In combination with & botler of the fire
tube type, a superheater. & feed-water

heater, the superheater and  feed-water

' heater being built upon the botler, means

ty .
e

whereby the auses of combustion passing
throueh the boiler are made to pass through

" the superheater and feed-water heater, and
 ‘means wherehy the water passing to the

- fead-water heater will absorb heat from said

9. A steam

. section,
" gection, the superheafer section

© water heater seetion beino superimposerl on
35 |

- section eonstituting a wall of the other sec-

gases passing through said first mentioned
means. . ' |

a superheater section, a feed-water
and feed-

the boiler. section with the wall of the boiler

. tions, a combustion chamber at the forward
" end of the hoiler section and superheating

40

- 45

" gection whereby the guses of combustion are
made {o pass from the builer section through
~ the superheater and feed-water heater sec
tions. and means whereby the radiation of

~ the ecombustion chamber will be transmitted
" to the water for the feed-water heater sec-

t-iOn.'- | | ! - - |
10. The combination of a boiler, a combus-

- tion chammber at the forward end thereof,

‘a water-jacket surrounding said combustion

- chamber. a smoke tube superheater, and a

| 5_'0

“upon and to the top of the shell of said
‘hoiler. - ' -

i35

- 60

smoke tube feed-water heater, the super-

heater and feed-water heater being built

11. A steam generator comprising a boiler
scetion. a superheater section. two feed-
water heater scctions, and a combustion
chamber loeated forward of the boiler sec-
tion. the superheater section and one of the

feed-water heater sections being built upon |
the boiler section. while the other feed-water

heater section is built adjacent to said com-

bhustion chamber. o -
12: A steam generator comprising a boiler

~ section,asuperbeater section,two fecd-water
_ 65 heater sections, and a combustion chamber |

o~

g'eneniit(:'nf‘ comprising a boiler

984,430

7. A steam generator comprising a boiler,
“a superheater, a feed-waler heater, the su-
perh-ater and feed-waler heater Leing bult

superheaier section, two feed-water heaier

Tfeater section.

a

superheater scction, the superheater section

ine built upon the boiler section and made

of the smoke tube type, while the second

fead-waier heater section is built about said

combustion chamber. | . -
steam generator comprising a boiler

provided with a fire-box and a combustion
chamber intermediate theresf, a superheater,

1-51 .
L P

a feed-water heater, the superheater and

Aeed-water heater being builtuponand to the

shell of said boiler, a combustion chamber
connecting the front end of the boler with
the superheater, and a water-Jacket built

14. The combination of a botler section, a

seetions. and a combusticn chamber, the

at the ferward end of the boiler section and
“and one of the feed-water healer sections be-

70

75

89
“about said last mentioned combustion cham-
Dber. 21l of said parts being formed integral.

parts being so arranged as to compel the

section through the combustion chamber
and reverse their ecurse through the super-

Leater section and one of the feed-water
Theater sections, with a water connection be- |
tween the upper part of one feed-water

~eases of combustion to pass from the boiter

90

heater seetion and the lower part of the

other feed-water heater secticn and the '
beiler section. and a steam connection be-

95

{ween the boiler section and sald super-

'15. The combination of
a superheater section, two feed-water heater
sections. and a combustion chamber, the parts

Leine so arranged as to compel the gases of

—

combustion to pass from the boiler section
through the combustion chamber and re-
verse their course through the superheater

<oetion and one of the feed-water heater sec-

a boiler section,

1090

ticns. the upper part of the feed-water

heater sections being provided with foun-

tains whereby a connection 1s had between |

the upper part of the one feed-water heater

cection and opposite lower parts of the
other feed-water heater seefion, and -be-
tween said last named feed-water heater sec-
tion and the boiler section. IR

16. In a steam generator, the combination

of a boiler, a feed-water heater, and a super-
heater, the feed-water heater and super-
heater Leing built upon and made to tale
about and conform to the upper part of the
boiler, with means whereby the gasesof com-
Lustion arve conveyed from the boiler

heater.

17. A steam gencrator comprising a boiler
section, a feed-water heater section, a
heater section, the feed -water heater section
and superheater section being built upon
the hoiler section with the lower walls of
the feed-water heater section and super-
Leater section contiguous to the upper pars
of the boiler section, and means whereby the

super-

110

115

120
through both feed-water heater and super-

125

130
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. products of

[
-

combustion are conveyed from | and feed-water heater section. being built

“the boiler section through the feed-watel upon the boiler-section with the lower walls

o 18. A steam generator comprising & boiler

5 section, a superheater section, and a feed-

 heater section and superheater section. of. the superheater section and feed-water

heater section taking about and against the

g a——i

and feed-water heater section being built to | sorbed by the superheater and feed-waler

{ake about and conform to the upper part of | heater. sections.

10

- the boiler section... - o : - HENRY W. JACOBS.
_ 19. A steain generator comprising a boiler | Witnesses: S
S seetion, 4 superheater section, and a feed-|  Frang MrrcueLL,
"~ water heater section, the superheater section | - Davin H. Owex~.

ypper wall of the botler section so that radi-
 water heater section, the superheater section | ation from the- boiler section may be ab-.

el

!il-.._........‘ M
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