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PATENT OFFICE.
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STEAM-GENERATOR.

—_— = . wm

T m i .

SPECIFIC_AT-ION forming part of Letters Patent No. 452,401, dated May 19, 1891,
Application filed February 2, 1891, Serial No, 379,910, (No model.) .

1o all whom it may concerm:

Be 1t known that I, JOHN ISAAC THORNY
CROFT, a subject of the Queen of Great Brit-
ain and Ireland, residing at Chiswick, in the
county of Middlese'x England, have invented

- certain new and useful Improvement& in
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Steam-Generators, of which the follow ng is
& speel ication.

My invention relates to steam-gener ators of
the kind wherein water is e_tposc,d to the ac-
tion of heat while passing in tubes between
two vessels; one of which acts as a st
lector and separator—as, for example, in the
generator described in the specification of a
former patent granted to me, dated August
7, 1888, No. 387 547.

"In order that my present improvements

- may be clearly understood, reference is had
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to the aeeompanymn 111ust1*atn'e drawings,in
which—

Figure 1 shows partly in transverse section
and partly in front elevation, and Fig, 2 in
central longitudinal vertical section, a steam-
generator constructed according to this in-
vention. Kig.31s aside elevation of the gen-
erator with a portion of the casing 1emoved
and with a part of the main water vessel 1n
section. Ifigs. 4 and 5 show in vertical sec-
tion and plan, respectively, a convenient

mode of connecting the lower ends of the.

tubes 4* to the supplementary water-vessels,

~which will usually be too small to permit of
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 herein called, for dmtmetlon the“umm
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the tubes being fixed therein by a mandrel in-

the nsual manner.

1. is a horizontal steam collector and sepa-
rator. .

2 18 a horizontal cylindrical water- Vessel,

ter-vessel.

3 3 arefire-grates arran n*ed one at each snde
of the main waber-vessel

2% 2% are Supplement-ary water-vessels ar-
ranged at the outer sides of the fire-grates

and each in communication with the main

water-vessel.

4 4 are two series of bent tubes connecting
the main water-vessel 2 with the upper part
of the steam collector and separator.

4* 4% are two series of bent tubes connect-
ing the supplementary water-vsssels 2* with
the upper part of the steam collectorand sep-
arator, and 5 5 are

eam col- |

Wa-

1*etm'11 tubes connecting | water- Vessel

 the main water-vessel 2 with the lower side

of the steain collector and separator 1. The
two series of bent tubes 4 are arranged, as
shown, so as to form a passage or Smoke bo’{

6 between them, that extends the whole length-

of the frenemtor and communicates at one
end with a chimney 7. The smoke-box is
bhounded by the tubes 4, the under side of the
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steam collector and separator 1, and the top

of the-main water-vessel 2,and throunh 1t the
return-tubes 5 pass, as shown.

88 are bent plates extending lonn‘ltudl-
nally through the smoke-box, so as 10 clwlde
the same into three parts—viz., two outer
ones that serve for the passage of the hot

oases to the chimney and an intermediate
one in which are located the return-tubes 5.
By this construction the return-tubes are pro-
tected from direct contact with the hot gases,
and the downward flow of water through
them is thereby facilitated.

The twoseries of tubes marked, collectively,
4, Fig. 1, are so bent and armnﬂed thatsome
Of the tubes of each series are &l‘mnﬂ‘ed close
together for the greater part of their length
to form inner and outer longitudinal tubu-—
lous close walls A and B, rebpectwely, of a
flue C and are bent at other parts to form in-
let and-outlet spaces 9 and 10, as described
in my said former speclﬁmtion, and within
each flue thus formed the remaining pipesof
the series are arranged either separately, as
described in tae said former specification, or
so that the pipes of every two rows are made

to form a single longitudinal rowof pipesex-

cept near thelr ends as shown in Fig. 1.

The plates S serve, in addition to protect-
ing the return-tubes 5, to prevent the direct
escape ol hot gases [10111 the flues C into the

smoke-box 6 1111: ugh the spaces between the
| lower ends of the tubes 4, forming the inner

walls B of the flues. Each series of bent
tubes 4* consists at the extremities,where con-
nected to the steam collector and separator 1
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and supplementary water-vessel 2%, of two -

rows, whose intermediate portions mern‘e into
one row that constitutes a w.;ﬂl of closelv—ar
ranged tubes.

Tn the example shown each supplementary
water-vessel 22 is formed with a bend 2 and

is in connection therethrough mth_ the main
, a8 indieated in Figs. 1, 2, and
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5. The wall of tubes 4% extends along the
bent portion of the supplementary water-ves-
sel, as represented. ILach series of tubes 4%
1s arranged to toueh the tubular wall A of the
adjacent series of tubes 4 at A* soasto prac-
tically close the top of the fire-box. TFlame
and hot gases passfrom each fire-box through
the spaces 9 at the bottom of the wall A of
tubes into the corresponding flue C, and
thence escape through the spaces 10 at the
top of the inner wall I3 of tubes into the
smoke-box 6 and chimney 7. The frontends
of the fire-boxes and those parts of the rear
ends not closed by the tubes 4* are closed, ex-
cept opposite the fire-doors, by fire-brick.
11 11 are metal casings inclosing the tubes
4 and 4% and the front of the generator.
With the above-deseribed arrangement the
principal groups of tubes—viz., the groups 4
¢—are located between two fires, there being

only one wall of tubes—viz., £*—at each outer

side, so that there shall not De liability to
any of the rows of tubes being cooled and the
circulation therein being thus stopped or im-
paired. Iurthermore, by causing the hot
gases to escape fromtheflues Cinto the smole-
box 6 through the spaces 10 at the upper end
of the inner wall B of tubes, instead of through
the outer wall, as heretofore, they are made to
pass between the tubesnear to the water-level
in the steam collector and separator, and thus
the upper parts of the tubes will not be liable
tooverheating. Thearrangement, moreover,
by utilizing the space inclosed Dby the tubes
4 at each side of the lower part of the steam
collector and separator as a smoke Dbox or
boxes for collecting the gases on their way to
the chimney, improves the evaporative effi-
ciency and at the same time enables a cen-
erator of a given power to be placed under
coal-bunkers or in other situations where the
helght available is limited and would not ac-
commodate a generator of the same power
and similar class as lherelofore usually con-
structed.

In the above-described construction of
steam-generator 1t is advantageous to make
the tubes 4 of a simple curved forn:, consist-
Ing, to a large extent, of one bend of constant
racdiius, and with straight ends simply, but
slightly bent at the extremities to adapt them
to it the varying angles of the holes in the
steam collector and separator and the main
water-vessel, thus tending to reduce cost. It
will usually be advantageous to impart a
bended form to the return-tubes 5, as shown
in Kigs. 2 and 3, to allow for change of form
of the steam collector and separator and the
main water-vessel, due to local heating of
these parts, and then in some cases they may
be simply secured by a mandrel or tube-ex-
pander. The chimney 7 may be attached to
the fire-door end of the Dboiler or to the oppo-
site end, as inthe example shown. Large boil-
crs might be adapted to be fired at both ends
in & manner that will be readily understood
without drawings,
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The steam collector and separator is pro-
vided with any suitable arrangement of baffle
plate or plates—{for example, the plates 12—
acainst which jets of mixed water and steam
are poured from the upper ends of the tubes
4 and 4* when the gencrator is at work, the
water falling to the lower part of the steam
collector and separator, and thence through
the return-tubes 5 and water-vessels 2 and 29
to the tubes 4 4% wherein it is further heated.
The steaim passes under the lower edges of
the baffle plate or plates and enters a perfo-
rated steam-pipe 13, whenee it can be con-
ducted away for use.

Suitable constructions of baftle-plates are

deseribed and shown in my said former speci-

fication and in an application for patent filed
by me, dated October 27, 1890, Serial No.
269,520,

14 is a pipe for supplying feed-water, which
it is advantageous to admit to the steam col-
lector and separator in order to aid the de-
scent of water through the return-tubes d.
To this end, also, the feed-pipe 1s perforated
at its underside and arranged toextend longi-
tudinally within the steam collector and sepa-
rator, 8o as to cause the feed-water to be dis-
tributed as uniformly as practicable to the
several tubes.

The lower ends of the tubes 4% may advan-
tageously be secured to the small supple-
mentary water-vessels 2* by a union of the
construction shown in Figs. 4 and 5, and com-
prising a socket 15, formed with internal
serew-thread 17 and with an externally-serew-
threaded tubular part 16, screwed into the
wall of the steam collector and separator and
water-vessel, as the case may be.

18 is a gland serewed into the socket 19,
between which and the innerend of the gland
the flange 19 of the tube 4 or 4* is firmly held
steam-tight.

What I claim 1s—

i. Inasteant-generator, the combination of
a steam collector and separator, 4 main water-
vessel 1n communication therewith, a supple-
mentary water-vessel 1n communication with
satd main water-vessel, and bent tubes con-
necting each of said water-vessels with the
top of said steam collector and separator and
arranged to form the top and sides of a fire-
box, the tubes forming one side of said fire-
box belng arranged to form a tubulous wall,
and some of the other tubes being arranged
close together for the greater portion of their
length to form inner and outer longitudinal
tubulous close walls of a flue, within which
the remainder of said tubes are arranged,
and bentat other parts toform inlet and out-
let passages for hot gases to and from said
flue, substantially as herein desecribed.

2. In a steam-generator, the combination of
an upper steam collector and separator, lower
main and supplementary water-vessels in
communication thercewith, and bent tubes
connecting the said water-vessels with the

| top of said steam eollector and separator, said
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~ter-vessel in communication therewith, sup-

plementary water-vessels in communication

- with said main water-vessel, and bent tubes
connecting each of said water-vessels with
- the upper part of said steam ecollector and
- separator and arranged to form two fire-
- boxes and an intermediate smoke-box.
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tubes being arranged in four series, so as to

3. In asteam-generator, the combination of
a steam  collector and separator, a main wa-

4. In a steam-generator, the combination of

a'steam collector and separator, a water-ves-
- sel in communication therewith, and two se- |
~ ries of bent tubes arranged to connect said
water-vessel to the upper part of said steam
collector and separator and to form in con-
Junction with said steam collector and sepa-
rator and water-vessel a smoke-box, some of
said tubes of each series being arranged close
. together for the greater part of their length

to form inner and outer longitudinal close

tubulous walls of flues, within which the

other tubes of the series are placed, and the

tubes forming said outer wall being bent at

~ their lower ends to form inlets to the bottom
ot said flue, and the tubes forming said in-
~ner wall being bent at their upper ends to
~torm outlets from the top of said flue into
- sald smoke-box, substantially as herein de- |
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- series of bent tubes connecting the supple-.
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seribed. o .
- 5. Inasteam-generator, the combination of
a steam collector and separator, a main wa-

ter-vessel in communication therewith, sup-
plementary water-vessels in communication

with said main water-vessel, two fire-grates,

one at each side of the main water-vessel, two

series of bent fubes connecting the main wa-

ter-vessel with the upper part of said steam

collector and separator and arranged to form
between them a smoke box or boxes, and two

mentary water-vessels tothe upper part of the
sald steam collector and separator, the tubes
In each of these latter series being arranged
to form a tubulous outer wall for one of said
fire-boxes, substantially as herein described.

0. Inasteam-generator, the combination of
a steam collector and separator, a main wa-
ter-vessel,  supplementary water-vessels in
communication with said main water-vessel,
bent tubes connecting each of said water-ves-
sels with the top of said steam collector and

-water-vessel

water-vessel

[

-separator and arranged to form the sides and
- torm two fire-boxes, between which the prin- |
cipal groups of tubes are located, substan-

tially as herein described. . o

top of two fire-boxes and an intermediate

“smoke-box, and return-tubes connecting said
| steam collector and separator with said main
~and' extending downward

.60 .

through said smoke-box, substantially as -

herein described. |
- 7. Inasteam-generator, the combination of

a steam collector and separator, a main wa-

ter-vessel, supplementary water-vessels in

communication with said main water-vessel,

“bent tubes connecting each of said water-ves-

sels with the top of .said steam collector and

steam collector and separator with said main

and  extending downward

separator and arranged to form the sidesand
top of two fire-boxes and an intermediate
smoke-box, plates arranged longitudinally
within said smoke-box, so as to divide the
‘same into a central chamber and two outer
passages, and return-tubes connecting said

75

through the central portion of said smoke-

3. In asteam-generator, the combination of

‘& steam collector and separator 1, a main wa-
‘ter-vessel 2, bent return-tubes 5, connecting

'S 1

‘box, substantially as herein deseribed, for the
> VULIALLY d Lo

purposes specified. |
S0

the two, fire-grates 3, supplementary water-

vessels 2°, located at the outer sides of said
fire-grates and connected to said main water-

vessel, tubes 4 and 4%, connecting the said -

water-vessels 2 and 2* with the top of said
| steam collector and separator, some of said

tubes 4 being arranged to form flues within

which other of said tubes are located and
having inlets 9 at the bottom and outlets 10
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at the top, and said tubes 4* being arranged

to form a single tubulous wall at the outer
side of each fire-box, a smoke-box formed by
and between said tubes 4, steam collector and
separator 1, and main water-vessel, and bent
plates arranged longitudinally within said
smoke-box,s0 as to divide the same into three
parts, within the inner of which said tubes 5
are located, substantially as herein described.
~In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JOHUN ISAAC THORNYCROFT.

Witnesses: |
WM. THOS. MARSHALL, -
- II. CHARLIER,
Both of 2 Pope’s Head Alley, Cornhill, Lon-
don, Gentlemen.
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