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- UNITED STATES

PATENT OfFice.

JOHN R. MOORE, OF BROOKLYN, NEW YORK, ASSIGNOR OF ONE-HALF TO
o JOSEPH B. SEE, OF SAME PLACE. R

STEAM-GENERATOR.

BPE‘CIPICA.TIONI forming part of Letters Patent No. 33'7,0‘??, dated March 2, 1886.
Applicatiﬂn filed September 17, 1885. Sérial No. 177,32, (No model.)

Lo all whom it may concern:

Be it koown that I, JouN R. MOORE, o
Brooiiyn, in the county of Kings and State
of New York, have invented a new and use-
ful Improvement in Steam-Generators, of
which the following is a specification.

Ull

My invention relates to that class of steam-

generator in which the heating-surface is com-
posed of coils arranged within a furnace.

10.  Important objects of the invention are. to

~provide a generator in which steam will be |

made very rapidly, in which the coils and con-
-necting parts will be supported in a very sta-

ble manner and preferably independent of the |
- farnace-strueture, and to secure a. thorough |

- Separation of the steam and water which pass
from the coils, so that dry steam will be pro-
duced. D | |
In the accompanying drawings, Figure 1 is
a vertical section of a generator embodying
my invention. - Fig. 2 is a side view of the
-~ working parts of the generator, the casing and
~furnace being omitted; and F'ig. 3 is a trans-
- versesection of a drum with which the npper
25 ends of the heating-coils are connected and a
~portion of the frame which supports this
- drum. = |
- Stwilar Jetters of reference designate corre-
sponding parts in the several figures.

20

20
sented, consists of a eylindrie metallic shell or
casing, B, and a lining, R/, of fire-brick or
other suitable material,” o

U designates the grate, which may be of any
sultable construction., |

35 | -
The heating-surface of the - generator is

formed by aseries of coils which are arranged

vertically in the furnace, and of which any

sultable number may be employed. I have
40
are arranged one within another, and which
are of barrel-like form, or ‘have their convo-
lutions gradually increasing in diameter from
the middle upward and downward toward op-
posite ends. This gives the coils approxi-
mately the form of two cones united at their
bases, the lower one being inverted. These
colls are to be made of pipes or tubes. I have
also represented a feed-coil, D*, which is of

50 eylindrie form and surrouuds the heating- '

A designates the furnace, which, as repre-

here represented four coils, D D’ D* D®, which |

- | coils, it being arranged near the interior wall

of the furnace. |

E designates a drum arranged horizontally
above the furnace-coils, and which may be of
cast or wrought metal. As here represented, 55

this drum is supported upon upright frames

K, the form of which is best shown in Higs.
2 and 3. These frames may be of wrought-
iron, and consist of two diverging legs united
at the upper ends to form a semicircular 6o
cradle, F', wherein the drum E rests, and hav-
Ing their ends secured by bolts-a to the foun-
dation of the boiler. The two legs of the
frame F may be connected at their iower ends
by a bolt, F¥ as shown in Fig. 2, so as to pre- § 5
vent them from spreading.

Theseveral coils DD’ D*D*are counected at

| their upper ends by branches d &’ d?4® with the

under side of the drum E, each branch being
connected by a coupling, d*,witha nipplefixed 7o

1n the drum. These branches d &, &e., serve

to support the coils on their oneside, and the
colls are additionally supported by suspenders
or hangers, ¢, which are hung from thedrum E,
and whieh receive the upper convolutions of 75
each coil at a point oppositeits branchd &'; &e.

' In this way the coils are suspended or depend
from the drum and have their weight sup-

ported by the drum and the frames F. |
Above the drum E, I have represented a 8o

steam - drum, G, which is connected by

branenes G’ with the drum E, and in these
branches &' are vertical plates or partitions g,
which have the effect of separating or divid-
ing the water from the steam which passes 85
upward through the branches into the steam-

drum G.

I have shown in the drum E ahorizontally-
arranged partition or baffle-plate; ¢, which
may be supported on lugs or ears ¢*, projecting fole
from the inner sides of the drum. The steam .
which passes upward through the branches d
d', &e., when the generator is in operation,
Impinges against the under side of the baffle-
plate ¢, and in thisdram Ii the water is sepa- gg
rated from the steam. - | |

From opposite ends 6f the drum I8 return-

-pipes H lead downward, und are connected at
“their lower
which brancl

ends with manifolds H/, from -
1es ff7 f* £2 lead to and counect 1oo
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with the lower ends of the several coils D D,
&c. These manifolds H' ave connected ab
their lower ends by a pipe, H?, and this pipe
~isin turn connected by-a pipe, H3, with the
s lower end of the feeding-coil D', the pipes I’

H*being arranged outside the furnace. From’
the pipe H* leads a blow-off, H* in which 18 a

blow-off valve, &, and in each of the down-
| wardly-extending return-pipes is arranged a
10 .check-valve, &/, which may be of the ordinary

~ form, and which is placed so that it opens.

downward or in o direction away from the
~drum I&. These valves &' permit the passage

of water downward through the pipe H and:
15 manifolds H', and prevent the passage of wa- | | | _
- | of the generator supporting the drum, and re-

ter upward through the pipes H.
With the upper end of the feeding-coil D’

s connected a feed-pipe, @', which leads from

- the feed-pump or injector. = - o
20 The generator is inclosed by a cap or top,
B, secured to the outer casing, B, and from it

“leads the outlet-pipe B’ to a smoke-stack or

- ¢himpey. 0 o
~ The inner heating-coil, D, may have stop-

"5 pers d® closing its-interior at tle top and bot-

~ tom, so that the heated products from the fur- |
nace A will be prevented from passing directly

~~upward through the innér coil, D,and will be
~_compelled to circulate or travel circuitously
‘3¢ upward between the convolutions of the sev-
- eral coils, and will therefore be most effective
- in heating them. -~~~ - = o

- As before. stated, the arrangement of the
check-valves &' precludes an upward circula-

'35 tion through the pipes H, and when the gen-
erator is in operation the circnlation takes

- place upward through allthe heating-coils,
‘and thence to the drum E, which constitutes
aseparator to divide the water from thesteam,

40 and the steam passes upward into the steam-

- drum G, while the water returns downward
through the pipes H and manifolds H', and is

supplied by the branches f ', &c., to the low-

er ends of the several heating-coils:

45 -~ The pipe H', which connects the manifolds

H' at their lower end, tends to equalize the

“circulation through each of the return-pipes
" H and manifolds and through the ‘coils whieh

~ 5o manifolds. , L ,
- From the above deseription it will be seen
that in this improved generator the heating-
surface is,very effective. The working parts

~ are supported independent of-the casing or

~are supplied through the branches from the

- 's5 furnace, and are therefore not liable to be
- 77 strained by unequal expansion, and effective

provision is afforded for separation of the wa-
ter from the steam, in order to produce dry

 steam and for maintaining the circulation |

6o through the heating-coils constantly in -one
direction. o .
Tt will be seen -that by means of the pipes

“H* H? and the branches f f* f* f* the return-

pipes H and thelower ends of the feediug and.
65 heating coils are all connected together. = "

"~ By making the lower portions of the heat-
jung-coils of inverted conical form the several

i convolutions of each coil are brought out of
lihe vertically and are more exposed to the
heat of the fire than would be the case if the
“coilg were cylindrie from end to end, even

though such eylindrie coils-were terminated

at the lower ends at different levels.
‘What I c¢laim as my invention, and desire
to secure by Letters Patent; 15— I

1. The combination, with a furnace and
‘heating-eoils arranged vertically thereon, of a

horizontally-arranged drum, with which the -

upper ends of the coils are connected and from
‘which the coils depend, whereby the drum 18

made to support the weight of the coils, up-

BO

rightvfra,mes.i,ndependent of the bqick setting

turn-pipesfor conduacting water iron the drum

to the lower ends of the coils, substantially as |

herein described. . |
9. The combination, with the upright frames
F, the drum E, supported by them, and the

“eoils D I, &e., having their upper ends con-

nected by branches d d', &ec., of the drum,

.and suspenders ¢, hung from the drum for sup-

90

porting the-coils opposite said branches, sub-_ P

stantially as herein described.

3. The combination, with a furnace and a

horizontally-arranged drum above the same,

of coils arranged within the farnace and hav-

95

ing their upper ends connected with the dram. -

90 that the coils depend therefrom, the lower.
portions of the coils having an inverted coni-
cal form, and return-pipes for conducting
water fromr the drum to the lower ends of the
coils, substantially as herein described.. - -
4. The combination, with the drum E, of

the coils D D/, &e., having their convolutions
decreasing in didmeter.toward each end and

having their upper ends connected with the

“drum so that the coils depend therefrom, and
return-pipes for conducting water from the
‘drum to the lower ends of the coils, substan-

tially as herein described.

100

105

(10

1. The combination, with a furnace and ver-

tically-arranged heating - coils, of a horizon-
‘tally-arranged drum, with whtch the upper

‘ends of the coils are connected .and which

constitutes aseparator for thesteamand water,
and a steam - drum .connected with the sepa-
rator and receiving steam therefrom, substan-
tially as herein described. ., -

(15

6. The combination, with a furnace and ver-

tically-arranged heating- coils therein, of the

120

separator-drum EYwith which the upper ends -

of the coils are connected and which contains.
‘the baffle-plate ¢’y and a steam-drum connected
with the separator-drum and receiving steam
from it, substantially as herein described. =
7. 'Phe combination, with a furnace and ver-.

tically-arranged heating-coils. therein, of the:

| separator-drum E, with' its baffle- plate, and:
with which the upper:ends of the cotls are.
connected, thesteam-drum G-and branches G/,

130

having vertical partitions g, for dividingsteant

stantially as herein described.
8. The combination, with a furnace and ver

and water and connecting thetwo drums, sab< *-




- 337,078 | | B T

tically - arranged heatiﬁg - coils therein, of a slplying water to the manifolds, and a blow-off

drum with which the heating-coils are con- pipe conuected with the manifolds, substan-
nected ab their upper ends, and return-pipes | tially as herein deseribed. | | o
‘counecting the drum with the lower ends of | = 10. The combination, with a farnace and ver-
5 the coils and containing downwardly-opening tically - arranged heating - coils therein, of a
coeck-valves, whereby. circulation ecan only | drum with which the upper ends of the coils
take nlace upward through the coils and drum are connected, a feeding-coil arranged within -
and downward through the return-pipes, sub-.| the furnace outside the heating-coils, return- 2sx
stantially as herein deseribed. | pipes leading downward from the drum, and =
10 9. Thecombination, with a furnace and ver- | pipes connecting the return - pipes and the
tically -arranged heating - coils therein, of a | lower end of the feeding-coil with.the lower
~dram with which the upper ends of the coils | endsof the heating-coils, substantially as here-
are connected, return-pipes  extending down-'| in described. - -- o | o
ward from the dram and terminating in mani- i o - - JOHN R. MOORE.,
15 folds, with which the lower ends of the coils Wituesses: .
‘are connected, an equalizing pipe connecting | © ' HENRY MCBRIDE,
the manifolds together, a feed - pipe for: sup- FREDK., HAYNES.

20
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