N

— O ek e— g e G el e SR e

INVENTOR -

Patented Sept. 15, 1885.

o
Tz
Q ......&. 3 .....J..._q,_,......\M 3\ | -
o % __"._ J.h..ﬂw....,.. e g . _
Q 0 “ .—M... " O o ” L
> oﬂﬂ.. ,..r.nm..h_ tQ nm
= 39 el loilo e
S . o O : o _" O ) m . \v .
auenc] = 0 ' “ .
W = m H..n ” ..TMW. ° L _ / | n
E m OWO OHOOO OO@ODG 5)- G | FMI n\ﬂwu_ﬂ | W
"B 59523030 OR0303030 ’ = ;
-~ 030253326 308950893 |/ | & 1~ 2 :
- &5 028P0°0°0 0P°6%5%0 7 _ + N H
= .ﬂ ‘ g
. o 3
o2 > "
g #
- ,
= © 2
..M o ) Nl n\.«.& :PL._N ) @ .
- D wnM J
= . > X
o <o B, M )
2 Z S W .




UNITED STATES PATENT %’-‘f

FFICE.

WILLIAM H. LEWIS, OF GRAND CROSSING, ILLINOIS.

STEAM-GENERATOR.

SPRECIFICATION forming part of Letters Patent No. 326,510, dated September 15, 1885,

~ Application filed June 8, 1885.
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70 il whom UG Ml CONCEF :
Beit knownthat I, WiLLIAM HENRY LEWIS,
acitizen of the United States,residing at Grand
Crossing, 1n the county of Cook and State of

5 lllinois, have invented certain new and useful

Improvements in Steam-Generators, of which
the following 1s a specification.

It has her etofore been proposed to intr oduce

water-bridges into the fire-boxes of steam-gen-

10 erators, tthUDh which circulation is estab-

lished from the bottom of the boiler-barrel to

the water-space over the crown-sheet as it is

heated by the impinging flames, and over the

top of which the incandescent gases and pro-

15 ducts of combustion are drawn on their way

to the smoke-stack.

The object of my invention is to provide

a water-bridge of such nature, which may be

readily detached and removed from the fire-

20 box without leaving a water inlet or leak by

the removal of any of the fastenings or con-

necting devices; to promote and increase the

circulation of the water therethrough, so that
1t may rise rapidly by the laws of ebullition
25 to the space above the erown-sheet, and to in-
crease and make more perfect the consump-
tion of the products of combustion by the in-

trodnction of heated air currents or jets from.

the exterior along the top of said bridge to
30 mingle with the incandescent gases and other
products drawn over its top at that point; and

it consists in suspending an inclined water--

- diaphragm within the fire-box by means of
pipes at-bottom and top passing through thim-

35 bles or flues permanently formed in the side
walls of said box, so as to hermetically close
the water-space between the inner and outer
sheets of said walls, and leading to connec-
tions, respectively, with the water-space be-

40 low the boiler-burrel and that abovethe erown-
sheet; in coupling said pipes first to the dia-
phragm to lead to and from the water-space
therein, and next to other or secondary pipes

or p]pe. sections exterior to the fire-box, and

45 forming the immediate connections with the
two water - - spaces mentioned, whereby the
bridge or diaphragm may be removed by
uncouplmﬂ* the first or primary sections; in
providing said secondary pipes or pipe- sec-
so tions with stop-cocks, whereby the flow of wa-

!
|

ter may be shut off and the supporting-pipes

uncoupled therefrom to remove the water-

bridge; in admitting exterior air for circula-
tion through flues in the water-bridge, where-
by the temperature of the water at the foot and 55
top of the bridge is relatively more changed;
in providing said water-bridge with tlues ex-
tending from & connection with the external
air at the foot thereof to the top, and opening
along said top, that the currents of air heated 6o
during their passage through sald flues may
enter the incandescent gases and products of
combustion drawn thereover on their way to
the smoke-stack and renew the supply of oxy-
gen, and in various other combinations and 65
details of construction hereinafter set f01th and
claimed. | -

In the drawings, Figure 1 is a rear eleva-
tion in section of a steam-boiler embodying
my invention. Fig. 2 is a side elevation 7o
thereof with the wall of the fire-box broken
away to better expose the parts relating tothe
invention; and Figs. 3 and 4 are wSpecbwely

“a side elevatlon and a plan of the water bridge

or diaphragm detached. 75
A represents the fire-box or fuel- chamber,

having the usual door, a, thr ough which 1t 18
fed.
B is the steam-dome, and C the rear end of

the barrel, of an ordinary locomotive steam- 8o

generator, which I have chosen for the pur-
pose of exp]ammg my invention, without,how-
ever, intending thereby to be limited to its
appllcatlon to generators of such construction
alone. 85
Dis a water bridge or diaphragm,consisting,

essentially, of a hollow box constructed 0[
steel plates or other suitable metal, and se-
curely stayed, extending from side to side of
the fire-box, but not attached to the walls go
thereof, and admlttmﬂ a sheet or blanket of
water of about six inches in diameter or other
suitable thickness. This bridgeor diaphragm

is to be suspended in the fire-box diagonally
from a point below the flues, thence backward 05
and upward at an angle of about for ty-five de-
orees to a point, say, aboutsixteen inches from
the crown- -sheet; and for the purpose of avoid-

ing leaky joints, ‘and in order to readily remove

the bridge, if desired to use the generator 100
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of the fire-box.
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Wltheut I intend that it shall, as just stated,
be entlrely disconnected from the side . sheets
It 1s suspended by means of
pipes passing through thimbles set in the wa-
ter-space between the fire-box sheets and the

shell of the boiler, and hermetically. secured .
‘to both. |

Sald pipes are arranged as follows: Two
pipes, E, coupled to and discharging within

the lower extremity of the deflector, and of,
say, two inches diameter, pass through the

thimbles ¢, set in the water- -space between the
flue-sheet and connection-sheet of the boiler,
and are then coupled toanother pipe or pipes,

E', of eorleSpendmg capacity, provided with

a step -cock, €, and entering the barrel of the
boiler at 1te bottom. Pipes K extend hori-
zontally from both sides of the deflector at the
top and pass through thimbles £ in the gide
water-spaces,thenare coupled to vertical pipes
F', provided with stop-cocks f, andleading to

the water- -space 1in the boiler 1mmedntely'

above the top of the crown sheet and at the
sides thereof.

Should it be desired to remove the bridge
or diaphragm, the stop-cocks will be closed
and the _pipe-seetiens extending immediately
from the diaphragm will be uncoupled there-
from and from the others, allowing the dia-
phragm to be taken out, when the th]mbles

or flues will serve for the introduction of ex-

terior air to promote combustion. The stop-

cocks will also be used in case of leakage in

the bridge or in the intermediate pipes.
The w rater Introduced into the bridge or

dl‘l])hl agm at its lower end, being drawn from

the bottom of the boiler b‘ure] w111 be rela-

- tively cooler than that above t.he crown-sheet,

4G

and will therefore rise within the diaphragm,
according to well-known laws, passing through

the upper pipes under the space above the
crown-sheet, keeping up-a constant dircula-

~ tion,and great]y increasing the steam-produc-

45

53

6O

ing capacity. To promote the circulation,

however,Lintroduceair-flues g,extending from |

the bottom to the top of the diaphragm, and at
their foot passing through flues or thimbles
similar to the fererremg in the water-space

between the flue-sheets and boiler-connection
This, as it enters,

sheets to the external air.
will be of a lower temperature than the water
in the box, and may slightly reduce it, but as
1t ascends Wlll be heated to an equal tempel a-
ture, thus increasing the cir eulatlen through
ebulhtlen

For the further purpose ef promoting the_

entire eonsumptlen of the incandescent mat-
ters, thus economizing fuel and suppressing |
smeke these just- mentlened air-flues open at

the tep of the diaphragm into the fire-box,

that the incandescent gases and other uncon-

sumed products of eombusmen drawn there-
over may receive the jets of heated air there-
from and be further enkindled by the fresh
supply of oxygen.

In removing the diaphragm the air- ﬁues

will afford no obstruction after the water-pipes |

h._.-

are uncoupled, as they simply extend to,ﬂ or
parti way to, the exterior of their respective

thimbles, and are readily withdrawn there->

from.
One effect of my 1mpr0vement addltlmnl
to those already enumerated, is that the ex-

pense and trouble caused by the deposit of

sedimentandincrustationof boilersarereduced 75
to a minimum, and, as to the barrel of the

boiler, wholly prevented The feed-water be-
ing introduced into the latter, precipitation

of all impurities at once takes place, and the

current passing through the diaphragm im- 8o

mediately sweeps this sediment off and dis-
charges it above the crown-sheet, at each side
of the same, whence it sinks into the boiler-
leg vertically beneath, the natural receptacle,
and tfrom this 1t will be removed by the ordi-
m‘my process of blowing off and washing.

So far as relates, breadly, to the employment
of alr-flues passing through the water-bridge

elither to promote the circulation of the water

J

therein or to conduct heated air to the top of go

the bridge and discharge it into the gases

passing thereover I do net._intend to limit

myself to their use in connection with a
bridge detachably suspended, or suspended
by the specific connecting devices herein de-
scribed.  Nor do I intend to limit myself to

95

the use of these connecting devices with a . '

water-bridge provided with air-flues; but

What I claim, and desire to secure by Let-

ters Patent, 13——
1. The combmatlen subsbantmlly as here

inbefore set forth, in a steam- -generator, of an

inclined water- dmphlaﬂm suspended within
the fire-box by means of pipes at bottom and
top, thimbles or flues permanently formed in
the side walls of said box, through which the
pipes pass, and induction and eduction pas-
sages, respectively, from the water-space at

| the bottom of the boiler-barrel and above the
|- erown-sheet of the fire-box for said pipes.
2. The combination, substantially as herein-

before set forth, in a steam-generator, of an
inclined water br 1dge or diaphragm suspended

within the fire-box, pipes coupled to the bot-

tom and the top of the diaphragm to lead to

and from the water-space therein, thimbles

TO0

105
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or flues permanently formed in the Slde walls

of the fire-box, through which the pipes pass,
and exterior pipes connecting with the water-
spaces, respectively, at the bottom of the boil-

er-barrel and at the top of the crown-sheet, to

120

which said primary pipes are coupled, where-

by the bridge or diaphragm may be removed
by unceup]mg the first or primary pipes.
3. The combination, substantially as herein-.

before set forth, in a steam-generator, of a

water bridge or dlaphragm suspended there-

in at about the inclination mentioned, so as to

leave a space between its top and the crown-'

sheet for the incandescent gases to -be drawn

through, induction-pipes coupled to said dia-
phragm at the bottom, eduction-pipes coupled

to said diaphragm frt the top, thimbles per-
manently connecting the fire-box sheets with

125
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‘barrel and deposited in the leg.

“inbefore set forth, witha water-diaphragnm set

326 510

the shell of the boiler, through which said |
pipes pass, secondary pipes leading, respect-
1vely, from the bottom of the boiler-barre! to
the pipes at the bottom of the diaphragm and
from the pipes at the top of the diaphragm to
the water-space above the crown-sheet, and
stop-cocks set 1n said secondary pipes.

4. The combination, substantially as herein-
before set forth, with an inclined water-dia-
phragm 1n the fire-box, of induection-pipes
leading from the bottom of the boiler to the
foot of the diaphragm, and eduction-pipes
leading from the top of the diaphragm to a
discharge-point near the crown-sheet and over
the water-space in the leg of said boiler,
whereby sediment will be drawn from the

5. The combination, substantially as here- |
inbefore set forth, in a steam-generator, of |
the 1nclined water bridge or diaphragm in the
fire-box, the thimbles connecting the front
sheet of the fire-box or flue-sheet with the con-
nection-sheet of the boiler, induection-pipes
passing through said thimbles, entering the
bottom of the diaphragm,and fed from the bot-
tom of the boiler-barrel, eduction-pipes pass-
ing horizontally from each side of the dia-
phragm at i1ts top through thimbles connect-
ing the side sheets of the fire-box with the
side shell of the boiler, vertical pipes to which
said eduction-pipes arve coupled, and indue-:
tion-passages from said vertical pipesinto the
water-space Immediately above the crown-
sheet. | |

6. The combination, substantially as here-

P —

in the fire-box, of flues or passages there-
through conneecting with the external air at

the bottom of the fire-box, whereby the circu- ;

lation of water through the diaphragm is pro- |

moted.

7. The combination, substantially as here-
inbefore set forth,with awater-diaphragm set
in the fire-box, of flues or passages passing
therethrough from bottom to top, at the bot-
tom opening into the externdl air, and at the

‘top opening into the fire-box beneath the
crown-sheet, whereby the incandescent gases

drawn between the top of the diaphragm and

the crown-sheet are given a fresh supply of 50

oxveen without reduecing their temperature.
8. The combination, substantially as here-
inbefore set forth, in a steam-generator, of a

-water-diaphragm suspended within the fire-

box and ineclining upwardly and rearwardly
from the front wall thereof, thimbles connect-
ing the inner sheet of the front wall with the
outer sheet or connection-sheet of the boiler-
barrel, and air-flues extending from bottom to
top of said diaphragm and passing into or
through said thimbles to receive the external
alr. | |

9. The combination, substantially as here-
inbefore set forth, in a steam-generator, of a
water bridge or diaphragm suspended there-
in and inelined upwardly {from front to rear,

induction-pipes leading from the bottom of

the boiler-barrel to the bottom of the dia-
phragm and having removable sections, educ-
tion-pipes leading from the top of the dia-
phragm to the water-space above the erown-
sheet, and also having removable sections, and
air-flues passing through the diaphragm from
bottom to top and into or through thimbles
in the {front wall of the box to receive exter-
nal air, whereby said diaphragm may be de-

tached by uncoupling the removable section

in its induetion and eduction pipes.
W. H. LEWIS.
Witnesses:
.. VASSALT,
ALICE . WELLS.
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