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UNITED STATES

ParTenT OFFICE.

GEORGE HARDEN, OF DETROIT, MICHIGAN.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 537,286, dated April 9,1895,
Avpplication filed April 27, 1804, S.erial No. 509,263, (Mo model)

To all whom it may concern: '
-Be it known that I, GEORGE HARDEN, a citi-
zen of the United States, residing at Detroit,

in the county of Wayne, State of Michigan,.

have invented certain new and useful Im-
provements in Steam-Generators; and I do
declare the following to be a full, clear, and
exact description of the invention,such as will
enableothers skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.

This invention relates to certain new and
useful improvements in water tube boilers,
and consists in a certain construnetion and ar-
rangement of parts, as hereinafter fully set
forth, and pointed out particularly in the
claims. :

The objects of the invention are to con-
struct a water tube boiler having a large area

of heating surface with comparatively small

fire space, and in which the arrangement is
such as to provide for a'rapid and complete
circulation of the water; to prevent the prim-

ing of the boiler; to provide for super-heating -

the steam; to insurea circulation through the
feed pipes when the pump is not in operation
and to provide for blowing out and cleaning
all horizontal pipes within the boiler, These
objects are attained by the construction and
arrangement of parts illustrated in the ac-
companying drawings, in which—

Figure 1 is a front elevation of my im-
proved boiler. Fig. 2 is a central vertical
longitudinal section. Fig. 3 is a side eleva-
tion of the interior of the boiler. Fig. 41is a
section on line 4—4 of Fig. 3. Fig.5isanen-
larged detail in section showing the connec-
tion between the mud-drum and the water leg
of the boiler.

Referring to the letters of reference, A and

. Bdesignate, respectively, the water front and
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water back of the boiler. These water spaces
at the base are connected by three large hori-
zontal pipes consisting of the side pipes C and
the central pipe C/,and at the top,said spaces
are connected by the horizontal drum D the
open ends of which are. riveted to the inner
plates A’ respectively, forming the inner wall
of said water spaces. Extending from said

base pipes for the entire length thereof, is a
series of vertical pipes b, 0’, the upper ends
of which enter a series of transverse horizon-
tal pipes d, from which extend a second series
of closely nested vertical pipes f, entering at
their upper ends into an upper series of hori-
zontal pipes h, which are in turn connected
with the drum D, by a series of short vertical
pipes g which enter the flat bottom of said
drum, by which arrangement it will be seen,
that, a free and perfect cireculation of water
in the boiler may be maintained, which eir-
culation, by the action of the heat of the fire
space, is upward from the horizontal base
pipes through the series of vertical and hori-

 zontal pipes to the drum D, thence outward

through the ends of said drum and downward
through the water spaces at the front and
back to said horizontal base pipes and again
upward through the pipes within the fire
space, and so the circulation continues, the
columns of water at the ends of the boiler
serving as a head from which the water may
be drawn in sufficient quantities to amply
supply the upward flow through the smaller
pipes within the fire-space preventing said
pipes from becoming dry and burning out.
The furnace or fire pot extends rearward to
about the longitudinal center of the boiler
and is divided centrally by the base pipe C’
and vertical pipes b’, forming the doublegrate
surfaces B’ which are fired through the re-

apective stoke holes B’’. The grates B’ ex-

tend between the outer base pipes Cand the
central pipe C’, being retained in place by
the integral curved fingers a that extend onto
said pipes, as clearly shown in Fig. 4. Atthe
rear of the fire-pot is a bridge-wall E, and ex-
tending on each side of the fire-pot between
the outer vertical pipes b and the casing A"
of the boiler, is a wall of fire brick T,

Lying upon the upper face of the series of
horizontal pipes h and extending longitudi-
nally of the boiler on each side thereof, is a
horizontal dividing partition or defléctor G,
the inner edges of the plates forming which
are provided with right angled upwardly ex-
tending portions % the inner faces of which
lie against the outer series of tubes g and the
edges of which abut against thebottom of the
drum D, whereby the boiler space is divided
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horizontally but the flat bottoin of said druin
is exposed directly to the heat of the furnace.
The forward end of this dividing partition G
extends against the plate of the water-front,
but the rear end thereof terminates some dis-
tance from the water back and is provided
with a depending apron G’ forming a space
between said apron and water back for the
passage of the caloric current on its way to
the stack I, which is located at the forward
end of the boiler, by which arrangement a
return fire boiler is produced, the products of
combustion passing from the grates upward
around the steam generating pipes in the fire
space, thence rearward along the under face
of the dividing partition and drum D to the
apron G’ where the carrent is deflected down-
ward by said apron, 50 as to eome in contact
with the rear pipes of the boiler, from whenee
it passes npward between said apron and the
shell of the water back, and forward arotind
the druin D, as shown by the dicrection of the
arrows in Fig. 3.

Thedependingapron G’ retardsthe passage
of the products of combustion suficiently to
permit all gases to beécome thorouglly eon-
sumed, thereby effecting & saving in fuel, and
by reason of the return draft the ealorie eur-
rent generated by combustion is utilized to
the fullest extent.

I, designates the sinuous steam pipes
through which the steatm is conveyed to the
engine. These pipes proceed from &a coup-
ling H' which communieates with the interior
of the druin D near the rearend thereof. Said
pipes extend downward on each side of said
drum and run back and forih longitudinally
within the heating spuce, their ends passing
out through the front of the boiler where
they are united by the oblique pipes 1’
through the coupling 1/, as shown in Fig. 1.
By reason of the steam pipes traversing the
heating space within the boiler, the steam is
supet-heated and relieved of all water, there-
by delivering it to the engine thoroughly vy
and in a high state of expansion.

To prevent the condition called priming,

-the steam is drawn from the drum D through
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a pipe J which extends longitudinally of said
drum just helow the crown thereof communi-
cating at its rear end with the coupling I’
and having a eap o’ over the forward end
thereof. 'The lower are only of this pipe is
provided with a series of perforations ¢
through which the steam enters the pipe from
the steam space it said drum, which arrange-
ment prevents any undue quantity of water
from entering thesteam pipe with the steam,
and by reason of the fact that the pipe J is
perforated only through its under are, the
boiling waterr which follows the shell of the
drum when the boiler is foaming, will fall
upon the unperforated upper are of said pipe
and run therefrom, thus preventing the water
from entering the aperture therein.
Crossing the interior of the drum D diamet-
rically and arranged a suitable distance apart,

is a series of perforated splash plates, H1”,
which are flanged and riveted to the sides
and bottom of the shell of said drum. These
plates extend upward into said drum to a
point in line with its horizontal diameter, and
serve ag stays for the flat bottom thereof as
well as to prevent an undue rush of water to
either end of said drum when the level of the
boiler is disturbed by the action of a Loat
in rough weather, preventing thereby, the
submerging of the perforated steam in take
pipe J. -

The lower corners of the plates I’/ are cut
away as shown at e in Fig. 4, forming a series
of registering apertures through the base of
said plates, at the corners, and opposite said
apertures are openings through the front of
the boiler closed by scerew plugs e’, as shown
in Fig. 1, which afford means for removing
any dirt or deposits that may eollect in the
eorners of said drom.

K designates the coils of the feed pipe
which extend longitudinally of the boiler on
each side of the fire space between the outer
rows of vertical pipes fand the casing of the
boiler. 'The lower endsof these cotls are con-
nected with the transverse mud drum L at
the rear of the boiler and their upper ends dis-
charge into the water-front A, the feed water
beiug supplied to said mud drum through a
pipe L’ passing under the bottom of the boiler
and with which the pump is connected, by
whiclh means the feed water is forced into the
mud drum and through the coils K into the
water front whereby said water becomes in-
tensely heated before entering the cireculatory
system of theboiler. Toprovide for cleaning
the feed coils, there is an opening through
the outer shell of the watér front opposite the
discharge end of said colls, which is closed by
a serow-plug ¢’, as shown in Figs. 1, 2 and 3,
wheteby, by removing said plug a nozzle may
be inserted in the discharge end of said coils
for the purpose of flushing or cleaning them
out, and for a like purpose the ends of the
mud dram L are provided with a serew plug
¢” by removing which said drum may be
blown out or cleaned by the introduction of
a scraper.

It is a matter of great importance where
the feed water coils are located in the fire
space that provision be made for supplying
gaid coils with acirculation of water when the
feed pump is not in operation. This I ae-
ecomplish by connecting the mud drum with
the base of the water back or water leg, by
meahs of a pipe M which passes through a
thimble m in the water back and extending
downward on the exterior of the boiler is
provided with a valve case N having a check-
valve o therein, said case being connected
with the water leg by means of the pipe M/,
as clearly shown in Fig. 5, by which arrange-
ment, when the feed pump is in operation,
the valve o remains closed and the water is
foreed through the feed coils K, but when
said feed pump is stopped, the action of the
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heat uponsaid coils will drive the water there-
from and from the drum L causing a vacuum
therein, to supply which vacuum the water in
the water back flows through the pipes M’,
M, into said drum, the current of waterin its
passage raising the valve o, whereby the feed

coils are automatieally supplied with water

until the pump is again set in operation,
when the valve o will close and the water
will again be forced through said coils.

There is a serious objection to theordinary
water tube boiler, in that there is no pro-
vision for cleaning the horizontal pipes there-
in. To overcome this objection I extend the
ends of the horizontal pipes d and h through
the casing of the boiler and provide them with
screw capsd’ and A’ respectively, which, when
removed, afford a direct opening through said
pipes from end toend through which a scraper
or swab may be passed to thoroughly clean
them out, the caps of said pipes being cov-
ered by removable curved strips P which are
secured to the casing and extend longitudi-
nally of the boiler on each side, each strip
being common to all of the caps of a single
series of said pipes, whereby, by the removal
of one of said strips the caps of an entire se-
ries of pipes are exposed. Provision is also
made for cleaning, in like manner, the base
pipes of the boiler, by locating serew plugs o
in the outer shell of the water front which
register with the bottom of said pipes, as
shown in Figs. 1 and 2, whereby all horizon-
tal water surfaces within the boiler may be
kept perfectly clean.

R designates the ordinary water column lo-
cated on the front of the boiler and which has
communication with the steam and water
space as is common.

“Having thus fully set forth my invention,
what I claim as new, and desire to seecure by
Letters Patent, is—

1. In a steam generator, the combination of
the casing, the water columns at the front and
back, the independent horizontal base pipes
connecting said water columns at the bottom,
the drum connecting said columnsat the top,

-the series of straight horizontal pipes erossing

the fire space transversely, and terminating at
either side the series of straight vertical pipes
conneeting saidhorizontal pipes with the base
pipes and with said drum. .

2. In a steam generator, the combination of
the end water sections, the drum connecting
said sections at the top and the three inde-
pendent base pipes conneeting said sections
at the bottom, two of said base pipes extend-
ing on each side of the grates and one divid-
ing the grate space centrally, the series of
straight horizontal pipes ecrossing the fire
space transverely, and terminating at either
side the series of straight vertical pipes con-
necting said horizontal pipes with said base
pipes and with the drum.

3. In a steam generator, the combination
with the end water sections at the front and
back, the drum connecting said sectionsat the

top, the base pipes connecting said sections at
the bottom, the upper and lower series of-hori-
zontal pipes crossing the fire space, pipe con-
nections between the lower series of horizon-
tal pipes and said base pipes, pipe connec-
tions between said series of horizontal pipes,
and pipe connections between said upper se-
ries of horizontal pipes and said drum.

4. In a steam generator, the combination of
the base pipes, the steam drum, the water col-
umns connecting said pipes and drum at each
end, the series of horizontal pipes erossing the
fire space transversely, and terminating at
either side the vertical pipes connecting said
horizontal pipes with said base pipes and with
said drutn, the ends of said horizontal pipes
being provided with removable caps.

5. Ina water tubesteam generator, the com-
bination with the circulatory system, of the
continuous horizontal pipes crossing the fire
space, the removable caps on the ends of said
pipes which are accessible through the casing,
for the purpose set forth.

6. In a steam generator, the combination
with the circulatory system, of the feed wa-
ter coils out side of said system but normally
connected at one end therewith and at the
other end with the source of water supply,
the valve controlled coupling normally closed
for automatically connecting the induct end
of said coils with said system to estalish a eir-
culation therethrough, for the purpose set
forth.

7. In a steam generator, the combination
with the end water columus, of the cirecula-
tory system communicating therewith, the
mud drum connected with the water supply,
the feed water coils independent of said cir-
culatory system but conneeted at one end
therewith and at the other end with said
drum, & normally closed pipe-coupling be-
tween said drum and one of said columns for
automatically connecting said drum and feed
coils with said system to establish a cireula-
tion therethrough.

8. In a steam generator, the combination
with the cireulatory system, of the steam and
water drum communicated therewith and pro-
vided with a flat bottom and open ends, and
the series of transverse perforated plates
crossing the interior of said drum said plates

1 rising from said bottom and terminating at or

near the water-line therein.

9. In a steam generator, the combination
with the circulatory system of the vertical
and horizontal pipes communicating there-
with, the horizontal drum communicating
with said system, the longitudinal dividing
partition lying upon said horizontal pipes and

-abutting against the bottom of said drum, the

apron depending from the rear of said parti-
tion, whereby a return draft is provided.

10. In a steam generator, the combination
of the circulatory system consisting of the
vertical and horizontal pipes and the horizon-
tal flat bottom drum located above said hori-
zontal pipes and communicating therewith,
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the longitudinal dividing plates lying upon
the horizontal pipes on each side and having
a right angled edge that abuts against the
bottom of said drum whereby the bottom of
said drum forms the complementary portion
of the dividing wall at the ecenter.

11. In a boiler, the combination with the
steam generating tubes, of the steam drum
communicating therewith, the longitudinal
dividing partition below said drum the sinu-
ous super-heating steam educt pipes commu-
nicating with said drum and extending lon-
gitudinally thereof on each side through the
return fire space above said partition, said
pipes passing out through the front of the
boiler and being united by oblique pipes.

12. In a boiler, the combination of the

537,288

steam generating pipes, the steam drum ecom-
municating therewith, the perforated pipe
within said drum, the longitudinal dividing
partition below said drum the super-heating
steam pipe traversing the heating spaceabove
said partition and coupled with said perfo-
rated pipe within the drum, said super-heat-
ing pipes passing outward through the front
of the boiler and being united with the steam
pipe, substantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

GEORGE ITARDEN,

Witnesses:
B. F. WHEELER,
E. S. WHEELER.
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