9 Sheets—Sheet 1.

J. G. COOPER.
STEAM GENERATOR.

(No Model.)

Patented Apr. 21, 1806,

558,779,

No

X

| _ -
nz\ulllut-a.m.mw,

_-_-
L I‘ ] ’
ﬂ.-.._ir- g B Y - sl
[

ﬁ llllllllll
n/.vlpa.hl

L

N N

|
:
3

_Ineventor:

Joenes e. €Co

&
v
F 4

QIET

4
X

ANDREW B.GRAHAM. PHOTO-LITHO. WASHINGTON.D.C,




'(No- Model.) . . o ) o 2 Sheets-"-'—;Shée't"-Q;
, | - J. G. COOPER. - '
~ STEAM GENERATOR.

-~ No. 558,779, o - Patented Apr. 21, 1896,

|
= ™

- e TR T oy TR, W,

| S = 2
:"'-e-:__..__”__..-.“_:. ______________ : @ 1,..... ______________________
- wmxm /1L
675 |

A :

7 / . ’
o i - -

. e e b Ve R
' 7%/52;22,’” - - Sares G.looper.

ANDREW B.GRAHAM. PHOTO LITHO. WASKHINGTON.O.C.




| bmlers and the purpose thereof is to provide
a novel and simple construction whereby the
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To all whom it may concern: |
- Beit known that I, JAMES G. COOPER, a citi-

- zen of the United States residing at Cinein- |
nati, in the county of Hamilton and State of

Omo have invented newand useful Improve-

ments in Steam- (xenerators of wlueh Lhe folm-

lm‘vmﬂ 18 a specification.
My 111V611t1011 relates to water-tube steam-

~cubic space occupied by a battery of such
boilers may be diminished vertieally without

~ reducing the capacity of the boilers, thereby
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elmblmﬂ the latter to be erected in places
where, under other circumstances, the same
boilers would be inadmissible. |

It is a further purpose of my mventlou to
provide for a rapid and adequate circulation
in boilers of this type, to economize the con-
sumption of fuel, to enable the draft to be
more accurately 1"'egulated and to so direct
the circulation in the mud-drum that acecu-
mulating foreign matter shall be diverted
from the WELtGI‘-—tUbBS :::'Llld deposited in the
mud-dram. -

Theinvention consists in the novel fe& ures
of construction and new combinations of parts
hereinafter fully deseribed, and then more

particularly pomted out and defined in the

claims.
To enable those skilled in the art to fully

- understand my said invention, I will now de-
“seribe the same in detail, 1’*efe1*enee being had
to the &{3601}1{)&11}71110 dmwmﬂs in Whlch—-—-

35

| upen the line 1 1 in Fig. 3.
spective view of a 1)&‘[136137 of two boilers con-

- Figure 1 is a vertical long 11311d1na1 section
Kig. 2 is a per-

- structed In accordance with my invention,
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- tached.

Lhe setting of masonry being omitted. Fl“‘
318 a tmnsverse vertical seehon ot the two
water-drums, the section-plane being indi-
cated by the line 8 3 in IFig. 1. Fig. 4is a de-
tall perspective view of the mud- drum one

end being sectioned to show the 1111J61*10r and

the eonnectmns with the water -
Kig. 5 is & sectional diagram show-
ing the course of the water -circulation i in the
mud drum and water-legs.

The reference-numeral 1in sa1cl dmw INgs
indicates the masonry substructure of the
boilers, including the bridge-wall . Upon
thls substr-uet nre 1*e‘sts the fron‘L Of the boﬂe IS,

| and 6,

‘ber,

which is made of plate iron or steel, and in-
cludes the door-mounts. Upon the 13013 of the
botler-front is the transverse steam-drum 4,
its ends projecting somewhat beyond the

front 3, and Gommumeatlnﬂ with said steam-

drum are the two water and steam drums 5

invention with an inclination from front to
rear, that of the drum 5 being at a compara-
tlvely small angle, while the inclination of
the other drum 6 IS at a eompmatwely large
angle.

siderably lower than the eorre%pondmﬂ end
of the other drum 5. They are inclosed be-

tween side walls 7 and separated by an in-

termediate wall 5, constructed of suitable

material, and the boﬂel -chambers are covered
by &1"(3}1@8 J, having substantially the same

mclm&tmns as the les_peetwe drums.
- At their rearward ends the two inclined
drums rest upon water-legs 10 and 12, the

relative height of the 1dtt61‘ being eontrolled'
by the di
drums, due to their difference of inclination.
Two channels 18 in the rear water-leg have

communication with the drum 5, EL]ld they

erent elevation of the ends of said

diverge at or near the point of communica-

tion, e*itenduw downward at an angle of

about forty-five degrees with a centml per-
pendicular line and then turning into verti-
cal channels 14, which extend downw&rd and
enter the mud- drum 1.

has cemmunmmlon 111{6 the chmmels be-

tween which it hes Wlth the mud-drum' 15,

the line of such commumcatwn being alann
the upper and rearward side of said mud-
drum. The rearward extremities of the
water-tubes 17 communicate with this cham-

municate with the boiler-front 3 , the form of.

~which will be fully explained ]1el*e1nafter
tubes de- |

The mud-drum 15 is 1‘)1*01?‘1(16(:1, as shown in
Fig. 4, with separate openings 18 for the lower

'ends of the channels 14 and elongated open-

mgs 19 for the lower ends of the chambers
1() If this drum be regarded as divided into

quarter- sectmns, these openings will all be
Tormed in the upper quarter in rear of the
vertical line of division.

These drums lie in parallel planes |
‘the rearward end of the drum 6 being con-

Between the diver-
‘gent channels 15 and vertical channels 14 in
therearwater-legis a large chamber 16, which

while their forward extremities COIM-

In its interior the

85

Both the latter are arranged by my
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mud-drum is provided with a substantially |
vertical diaphragm 20, passing through the
axial line of the drum. In length the dia-
phragm is about coextensive mth the width
of the chamber 16, beneath which it lies, and
at the end which lies nearest the center ot
the drum a semicircular wall 21 closes the en-
trance to the space between said diaphragm
and the rearward wall of the drum.

The water and steam drum 6 has a connec-
tion with a rear water-leg 12, which is the
same, in all substantial 1691:»601:5, as that de-
scribed above, the only difference being that
its height is much less, as shown in I‘1n 1.
A separate diaphragm 20%, but similar in all
respects to the diaphragm 20 18 placed in the
mud-drum, a semicircular wall 21 being pro-
vided to close the space between the inner
end of said diaphragm and the rear wall of
the mud-drum. By reason of this arrange-

ment the water coming from the two ver 1310&1_

channels 13 and 14 into the middle portion of
the mud-drum is compelled to flow between
the diaphragms 20 and the front of the mud-
drum, pass toward the ends of the latter and
around the outerends of the two diaphragms
in order to enter the chamber 16, whence 1t
passes into the water-tubes. The water re-
ceived from the two channels 13 and 14 near-
est the ends passes directly into said chams-
bers 10.

At their forward ends the water-tubes pass
directly into the boiler-front. This 18 most
clearly shown in Fig. 2, and comprises a cham-

‘ber having one portion of sufficient depth to

recéive the ends of the group of water-tubes
arranged beneath the drum 5, while its other
partis of about half that depth to correspond
with the smaller gang of water-tubes beneath
the drum 6. ThlS di fferenee permits provision
to be made for a doorway beneath the shallow
half of the boiler-front, and the furnace-grate
22 is therefore placed beneath the end of the
drum 6, its rearward end being supported by
the bri lﬂ"e wall. The produets of combus-
tion, after passing over the said wall and
around and between the rearward ends of the
water-tubes 17, flow through an opening 23
in the intermediate wall § and among the
rearward portions of the water-tubes beneath
the drum 5. These tubes are divided into
two groups by means of a baffle-tile 26, which
extends from the rearward heading £0 a Suit-
able point in rear of the forward ends of the
tubes. The burning gases and products of
combustion after flowing beneath this tile
pass upward around its forward end and flow
back above the tile to the rear end of the
boiler-chamber, where they enter a passage 27
in the intermediate wall 8, by way of which
they pass to the stack, the entrance to the
latter being provided with a damper 28.

In some instances I propose to introduce
the feed-water into circulating-pipes 29, con-
nected at theirupper ends with the transverse
drum 4 and at their lower ends with the mud-
drum 15. The circulating-pipesare each pro-

vided with a feed- wa‘rm-plpe connection 30.
If the water is fed in this manner, the water-
Jegs 10 and 12 and the mud-drum will be con-
Structed as desceribed and shown 1n my ap-
plication for Letters Patent, filed May 3, 1894,
No. 509,983; but with the water- leﬂs cOon-
str ucted as herein described and shown the
feed-water is introduced into the water-legs

10 and 12, either or both, in close proximity

to the inclined drums 311(1 6, and theretfore
the feed-water will descend thwuﬂh the de-
scending channels 14 into the mud drum,
where the feed-water will be baffled and a,ll
mineral salts and other impurities deposited.
The feed-water will then ascend to the cham-
hers 16 into the rear ends of the water-tubes17.

The improved construction of front water-
leg 8, with the two gangs of water-tubes 17
al’*mnﬂ ed at dﬂferenb anoles of ineclination
and the ograte or fire Chambel" located under
the gang of tubes connected with the longest
portmn of the front water-leg, may be 11sed
in connection with the single d1 um4, in which
event the feed-water Wﬂl be 111131’-0{:111(30(1 into
the cu*eulatum'-plpes 29 through the feed-
water-pipe connections 30, and the feed-water
will pass to the mud-drum, where it will be
baffled and then flow into the water-tubes in
any suitable manner, but preferably as in my
otherapplication for patent above referred to.

What I claim 18—

1. A steam boiler or generator, consisting
of a steam and water dl um, a front water- leﬂ

having two different depthsj a group ol in-

chned water-tubes connected with that por-
tion of the front water-leg of greatest depth,
and another group of water—tubes arranged
ata greater angle of inclination than the group
first m enmoned and connected with that POT-
tion of the front water-leg of least depth, sub-
stantially as deseribed.

2. A steam boiler or generator, consisting
of a steam and water ch um, a front Water-leﬂ
having two different depths, a group of 1nm-
(31111@(1 water-tubes connected with that por-
tion of the front water-leg of greatest depth,
another group of water ﬂtubes arranged at a
oreater a;nﬂ"le of inclination than the aroup
first 1116111310116(:1 and connected with thiat por-
tion of the front water- leg of least depth, and
a mud-drum common to both oroups of water-
tubes and provided with feed-water baffling-
pm"tltlons substantially as described.

3. Asteam-boilercomprising two water and
steam drums, one of which has a compara-
tively great inclination downward toward the
rear, a group of water-tubes under and par-
allel with each drum, a boiler-front having
two portions of different depth, and a ﬁre-
orate arranged beneath the forward end of
the drum of greatest inclination, the entrance
to which is beneath the shallower portion of
the boiler-front, substantially as desecribed.

4. A steam-boiler having two water and
steam drums communicating at their forward
ends with a steam-drum, one of said water
and steam drums being downwardly and rear-
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~wardly inclined at a greater angle of inclina-

tion than the other, and a boiler-furnace ar-

‘ranged beneath the forward end of the drum

inclined at the greatest angle, substantially
as described. | o |
5. A steam-boiler having two water and
steam drums arranged in separate but com-
municating boiler - chambers, one of said
drums having a greater angle of inclination
than the other, a transversely-arranged, hori-

zontal steam-drum with which the forward

ends of both water and steam drums commu-

nicate, a group of water-tubes arranged be-. |

neath each of the latter drums, water-legs
with which the rear ends of said groups com-

~ municate, a boiler-front communicating with

- the forward ends of said groups and having
two different depths, a mud-drum communi-
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cating with the water-legs, and a fire-grate

beneath the forward end of the drum of great-

est inclination, substantially as described.

6. A steam-boiler having two water and
Steam droms arranged side by sidein separate

boiler-chambers communicating by a draft-
passage in the dividing-wall at the rear end,

a fire-grate arranged beneath the forward end

of one of said drums which is inclined at a

greater angle of inclination than the other, a.

substantially as described.

two subseribing witnesses.

boﬂer-—fmnf, and a, stea_m'_—drum, the boiler-
front having a portion of less depth than the
remaining portion and overhanging the for-

ward end of said grate, substantially as de-

scribed. o o _
7. In a steam-boiler, a water-leg having a
chamber communicating with the water-tubes

and inclosed upon its sides by separate chan-

nels which communicate with a water and

20
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steam drum, and a mud-drum with which said

chamber and channels have communication,

8. In a steam-boiler, the combination with
two water and steam drums, of a mud-drum,
water-legs each having a chamber communi-

cating with a group of water-tubes and with

the mud-drum, and channels on opposite sides
of said chamber which communicate with the
water and steam drum above and the mud-
drum below, substantially as described.

In testimony whereof I have hereunto set
my hand and affixed my seal in presence of

JAMES G. COOPER. [L.S.]
Witnesses:
ALBERT H. NORRIS,
G. W. Rea,
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