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UNITED STATES

PATENT OFFICE.

FRANCIS E. FITCH, OF ELMIRA, NEW YORK.

STEAM BOILER AND GENERATING APPLIANCE. |

SPECIFICATION forming part of Letters Patent No. 459,520, dated Septémber 15, 1891.
Application filed November 26, 1890, Rerial No.' 372,734, (No model.) '

To all whom it may concern:

Be it known that I, FraNCIS E. FITCH, a
citizen of the United- States, residing at El-
mira,in the county of Chemung and State of
New York, have invented certain new and
useful Improvements in Steam Boilers and
Generating Appliances; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon,which form apartof thisspecification.

My invention relates to steam-generators
and their relation with stationary or portable
boilers, but more especially to that elass of
locomotive-boilers in which the water-cham-
ber extends downward around the sides of
the fire-box and have what is technieally
termed a “water-leg,” and in which the fire-
chamber from the boiler-throat plate to the
crown-sheetisspanned with tubular arch-bars
which support the arch within the chamber,
or in which the fire-grate of the fire-chamber
is composed of tubular pipesand iscommonly
called the “water-grate boiler.”

In this special class of boilers which I pre-
fer to illustrate and wherein important ad-
vantages by my improvements are atfained
the sediment formed by continued evapora-
tion in generating the steam not only settles
in the water-leg, but also in the opposite end
or forward part of the “boiler,” so termed, in
connection with a locomotive, somewhat in
the form as indicated by the dotted line « «

in Fig. 1 of the drawings.

Devices heretofore arranged to relieve the
above-described type of boilers of sediment
by circulation fail of complete and substan-
tial results, because the direction of circula-
tion or eurrent in the boiler has been trans-
versely to that of the water-chamber, and
made so by the generating ingress and egress
pipes being both to one side of a transverse
central line of the boiler, or because where
the circulation has been longitudinally with
the water - chamber no provision has been
made to take water from the water-leg and
front end of the boiler at the same time, and
where the generating structure is arranged

to ereate only a single transverse current in
the water-chamber of the boiler such current-
walls necessarily have other current diree-
tions that in turn cause deposit elsewhere in

the boiler, and where generators have been’

made designed for rapid circulation of water
in their pipes no provision other than con-
trary structures to obtain gravitating action
in settling to separate the sediment has been
made under it, and as such settling in a rapid
circulation is retarded imperfect results have
only been obtained.

From this it may be adduced that the ob-
jeet of my invention is to further complete
the system, to successfully remove all of the

accumulation of sediment anywhere in the

water-chambersof the boiler and thus remove
its numerous deleterious effects, and to sim-
plify the connection by utilizing one or more
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of the arch-bar tubes or one or more of the -

water-grate tubes, as the case may be, of an
ordinary locomotive - boiler as connecting-
pipes to the generator.

Further deseription may be had with refer-
ence to the accompanying drawings,in which
similar letters of reference indicate corre-
sponding parts. : o AETERES

Figure 1 is a longitudinal vertical .section
of alocomotive-boilerhavingthetubularareh-

bars with my improvements in connection-

therewith. Tig. 2 is a like sectional view in
part of the water-grate boiler, showing the
manner of connecting my improvements
thereto. Fig. 3 is a sectional view in detail
of the annular generating-pipe on the line
y i, Figs. 1 and 2. Fig. 4 is an enlarged sec-
tional view of the sediment-separatoron a cen-
tralline indicated at 2, Fig. 5. Fig.5isaplan
view of the separator in its relation with the
circulation-pipes and mud-drum, section-line
at z, Fig. 4. Fig. 6 is a modified view of the
separator with an additional discharge-pipe,
section-line at , Fig. 7. TFig.7is a plan view
of the separator. Fig. 8 is a cross-seetion
through the fire-chamber about midway be-
tween the ends of its hollow grate-bars.

In the drawings, Figs.1 and 2,a represents
a commonly-constructed locomotive-boiler, its
water-compartments contractedly extending
down to or on about a level with the fire-grate
b’ forms the water-leg ¢, and the tubular
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arch-bars, one or more in the mannerof ¢/,in

boiler, Fig. 1, extending angularly across its
fire-chamber B, uniting the throat-plate b?
with the crown-sheet 0% and consequently the
water in the water-leg to that in the upper
part of the boiler, having also the office of
maintaining the arch or brick d? that rests
upon them.

In boiler, Fig. 2, the grate is composed of
tubular water-pipes b’, which horizontally
connect the water-chambers of the water-leg.

I have thus in the foregoing clause de-
scribed the boilers as constructed previous to
the addition of my improvements. This may
begin with the cutting off of one or more of

the arch-bar tubes near the upper end and re- |

uniting it with an annular-chambered T
union f, said union also rigidly receiving the
annular pipe g, which inclinesslightly upward
in line, or nearly so, with the draft-line of
flame from the furnace beneath, and has an-

other similar-chambered union f’ afits upper |

end, but lying in a higher plane and nearer
the crown-sheet. of the boiler, and from which
theoutlet-pipe ki, passing upward through said
crown-sheet or the flue-sheet, as may be de-
sired, opens connection to the boiler-chamber.
The annular chamber 2’ of the unions f
give water-passages through them to the con-
necting-pipes, and the opening »? of the flue-
pipe g, which forms the fire-draft through it,
-supplies internal radiation and consequently
double heating-surface to the water passing
within said pipe, but in opposite direction to
that previous to the connection of the more

horizonfally-laid generating-pipes, with the |

inclined generating arch-tubes. below them.
In this new connection cireulation is insti-
tuted from the boiler-through the one or more
upper generating-pipés. in. the fire-chamber
again to.the boiler over the crown-sheet, such
circulation being caused by expansion within
the upper generating layer of tambes, and in
this instance the cireulation as attained
within the boiler is partially over the erown-
sheet backward to the upper end of the arch-
tube, but now newly converted into a second-
ary stay or feed-pipe. As insertion of the
chambered union. in the arch-bar does not
norvmally displace it, circulation is restored,
as formerly, to the rear part of the boiler:
With: reference to the water-grate boiler;

in. which the arch-bar tubesare not used and-

in which the annular pipe ¢ cannot directly
conneet with the tubes of the water-grate, I
connect them by means of the pipe 2*and its
proper unions, as may be seen illustrated in
Fig. 2 of the drawings.

Having thus minutely deseribed my gener-
ator as arranged within the fire-chamber of
the boilers, I will proceed to. the outer ar-
rangement of pipes necessary to complete the
eircuit of circulation through the boiler and
collect the sediment withdrawn thereby.

In employing the sediment-separator m,
which is mounted upon the mud-drum R and

- pitches higher than its.inlet-pipe. The bowl
‘having greater spiral configuration, allows
.tangential entrance of the pipes in: the ways

. thereby,
ithrough the inlet-pipe is led by the circling

more fally deseribed hereinafter, said drum
is placed at that point in the cireuit where
the highest speed of waterin the pipes may be
attained. This position in my present ar-

rangement is forward of the water-leg, as may-

be seen illustrated in the drawings. The sepa-
ratorintercepting the inlet-pipes of the gen-
erator as the pipe n thereof and the pipe p,

leading thereto from the third barrel-sheet or

forward part of the boiler, has by its internal
construction the office of forcibly separating
the sediment reaching it through said pipe
and depositing it in the mud-drum beneath.

~Continuing the lower end of the arch-bar ¢’ or

the water-tube 0’ of the hoilers heretofore de-
seribed by the union e with the feed-pipe n,
respectively, which passes through the water-
leg and has eirculation with said leg through
the opening v in it, the pipe 7 then passing
forward to the separator, the complete circuit
of pipes is laid, referring to either boiler.:
With reference to Figs. £and 5 of the draw-
ings, it will be seen that the general shape

_or contour of the sediment-separatoris Some-

what semi-globular, or similar to that of an
ordinary washboard, but provided with the
opening ¢ through its bottom direct to the
mud-drum. This opening may properly be
termed the “throat” of the separator. Enter-
ing said separator on a plane with the throat,
or nearly so, but.to one side of it:in tangen-
tial direction, is the outlet-pipe n, also a. like
entrance of the inlet-pipe p, but in a plane

one or more pitches higher than the.said out-

let-pipe.
Figs. 6 and 7 of the drawings show my

-separater in. a, somewhat modified form, it

having two. departure- pipes. one or- more

3

of the spirals therein. Therelation of these
pipes.one. with the other in. their entrance to
the separator-chamber is such, in conjunction
with the structure of the bowl, as to. institute

.and maintain a, series of rapid gireling: eur-

rents of water and separation of sediment
as. follows: The water entering

walls of the separator, circling aronnd its
throat ¢ and maintained by the one or more
ingress and egress pipes that direct their dis-
charge and withdrawal in. a direet, or-tangent
line with the eurrent thus: instituted. Now

-as the water rises higher the walls of the

chamber, especially in- the. modified. form. of
the separator, permit centrifugal action. to
take placein expansion of the eurrent-cireles,
and a natural force is attained, driving the

~sediment arising in the separator from.the

outer-or swifter currents. to the inner ones,
and finally to the central eddy of the. whirl-

ing pool thus formed, and through the throat

of the separator into the mud-drum. Said
drum and separator having small area of
connection only through the drum and: sepa-

70

75

8o

85

90

95

oc

10%

II1G

115

120

125

130



IO

459,520

rator opening centrally to the separator, wa-
ter connection in reaching the drum is stilled,
and cohesion of the stilled and lesser currents
of water cireulating at this point tend to accel-
erate precipitation of sedimentfrom the cen-
tral eddy of the separator to the bottom of
the mud-drum. A suitable cap or lid s,which
may be removed at any time, closes the top
of the separatorby being fitted thereto in any
removable manner that will effectually make
its chamber water-tight. The annular gen-

- erating-pipes g present a great area of heat-
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ing-surface, which quickly imparts heat to
the water coming in contact within them. It
expands and becomes lighter than the strata
over it. It therefore rises and water above
in the boiler descends through the pipes p n
and separator m, and this in its turn being
expanded is made to rise. There is thus a
continued current of the heated water up-

vard into the rear part of the boiler and a-

counter-current of the colder water down-
ward from the forward part.

It is evident that numerous slight changes
might be resorted to in the construction of
the separator and its departing-pipes; also
the arrangement of the annular generator
within the fire-chamber. Hence I donot wish
to limit myself strictly to the form herein
shown and described, but consider myself
entitled to all such changes as fall within
the spirit and scope of my invention, which
I have thus fully described.

What I claim as new, and wish to secure by
Letters Patent of the United States, is—

1. Theimproved steam-generator herein de-
seribed, in which is combined a boiler hav-
ing the water-leg C forming water-chambers

- at the side of the fire-box, annular heating-
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pipes connecting one or more of the arch-bar
tubes and boiler and arranged within the
said fire-box, a sediment-separatorin connec-
tion with a mud -drum arranged at the side
of said boiler, a pipe connecting the sepa-
rator and water-leg with the avch-bar tube,
and a pipe connecting said separator with the
forward part of the boiler, substantially as
shown and described.

2. The improved steam-generator combin-

ing therein a boiler having a water-leg, a cen-
trlpetal separator and drum arranged at the
side of said boiler,annular hedtlno-plpes con-
necting the boiler within the fire-chamber, a
pipe connecting‘ one or more of said heating-
pipes to the water-grate, and pipes connect-
ing said separator and water-leg with the
water - grate and forward part of the boiler,
substantially as described.

3. In combination with a boiler having a
water-leg, a centripetal separator and drum,
and one or more annular heating-pipes dis-
posed within its fire-chamber and connected
to the boiler within said chamber and by a
pipe through the water-bar to said separator
and boiler, substantially as described.

4. In steam-generating appliances, a cen-

tripetal sediment-precipitator having periph-
eral increasing spiral inwalls to allow cen-
trifugal current expansion within its cham-
ber, substantially as described.

5. In generating appliances to steam-boil-

ers, a centripetal sediment-separator having

increasing circular inwalls rising from a cen-
tral opening downward through its bottom,
with inlet and outlet pipes disposed to dis-
charge tangentially at its inner periphery in
line of spiral or horizontal circulation insti-
tuted thereby, substantially as described.
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6. Incombination with the centripetalsepa-

rator having peripheral inwalls of increas-
ing spiral form rising from a central open-
ing downward through its bottom, the inlet
and outlet peripheral discharging-pipes dis-
posed to tangentially discharge into and with-
draw from the spiral ways in the inwall of
the separator, substantially as set forth.

7. In generating appliances, the combina-
tion, substantially as herein set forth, of a
cenfripetal sediment -separator having in-
ner increasing spiral configuration, pipes dis-
posed 1o tangentially discharge into and with-
draw from the ways of the inwall of the sepa-
rator and about a central opening downward
throughits bottom,and a still-waterreceptacle
beneath the separator with like opening up-
ward, wherein vertical action in precipitation
of sediment from the separator is accelerated
by cohesion of stilled and circulating watel
through the opening.

8. Iu a steam-generating ctpphance for boil-
ers, the combmatlon ofa centrlpctal sediment-
separator, a pipe leading from the under for-

ward part of the boiler to said separator and
connected to said seéparator to tangentially
discharge therein, and a pipe or pipesleading
from the separator to the generating-tubes
and connected to said separator to tangen-
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tially withdraw therefrom, substa,ntlally as

set forth.

9. In a steam-generating appliance for boil-
ers, the combination of a centripetal separa-
tor having inner peripheral ways of increas-
ing spiral configuration, and a pipe or pipes
leading from the under forward part of the
boiler to the separator and from the separa-
tor to the generating-tubes and connected to
said separator to tangentially discharge into
and withdraw therefrom in the peripheral
ways of the inwall of the separator, substan-
tially as set forth.

10. In a steam-generator for locomotive-
boilers having a Wa.ter-leg, the combined feed
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and discharge pipes adapted to support gen-

erating-tubes below the erown of the fire-box
and constructed as connecting-pipes for e¢ir-
culation to and from the boiler and generat-
ing-tubes, substantially as deseribed.

11, In a steam-generator for locomotive-
boilers having a water-leg, the combination,
with the boiler, of one or more generating arch-
bar pipes, a secondary generating-pipe con-

-necting said arch-bar pipe and the boiler, and
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a pipe or pipes connecting the under part of
the boiler with the 0"enem‘mno arch-pipes, sub-
stantially as desembed

12. In a steam -generator for locomotive-
boilers having a Water leg, the combination,
with one or more genérating. arch-tubes con-
nected to the Water leg of the boiler, of the
one or more gener amn(r—tubes arr anded angu-
larly thereto and above them, both oenemt-
ing-pipesin a series of one or more bemw dis-
posed one above the other within the fire-
box, and cireulating feed and discharge pipes
connecting the 0Penemtlnw pipes and ‘boiler

459,520

and disposed to give current-circulation lon-
gitudinally within the boiler, substantially as
described.

13. The combination of a feed-pipe con-
nected to the under part of the boiler, a sepa-
rator connected to said feed-pipe, and adrum
connected below the separator, substantially
as deseribed.

FRANCIS E. FITCH.

Witnesses:
E. HorTON,
L. A. BAKER.
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