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To all whom it may concern.:

Be it known that I, ARTHUR PILLSBURY
DODGE, a citizen of the United States, resid-
ingin the city, county, and State of New York,
have invented certain new and useful Im-
provements in Steam-Boilers, of which the fol-
lowing is a specification.

My invention relates to steam-boilers, and
particularly to a form of boiler adapted for
use on motor-cars for street-car service.

The object of my invention is to provide a
boller of an elongated fype adapted to be
placed below the motor-car, asin Letters Pat-
ent No. 585,624, dated June 29, 1897; and 1
alm to provide a boiler having a quick and
effective circulating system, one which may
be made up of seamless tubes, and one which
will provide a large heating-surface and in
which the liability of priming or passing wa-
ter to the cylinders will be prevented.

In the accompanying drawings, Figure 1 is
a plan view of the boiler. Fln' 2 is a side
view, partly in section; and Flo‘ 318 a crOss-

sectional VleW looking from the right-hand

end of Fig. 2, with p&rts broken away:

The boiler comprises three seamless tubes
A B B', of which the one marked A is the
largest and constitutes the upper part of the
boiler, the smaller tubes B B’ being arranged
below and on each side of the large tube A
with spaces between. At one end these tubes
are connected by a ‘head D, common to all
three and forming a connection and a rigid
support for the tubes and this head may be
provided with a cold-air draft or observation
At the rear end of the boiler the
tubes are connected and supported by a com-
pound head C, which head rigidly supports
the tubes, as does also the head D, both col-
lectively 'and separately. The compound
head C has passages ¢ ¢' ¢*, forming a circu-
lating connection between the three fubes at
this end of the boiler to permit the water to
circulate freely from the upper tube down-
ward o the lower parts of the lower smaller
tubes through the passages ¢’ ¢% From the
lower cross-passage ¢ in the compound head
C circulating-pipes ¢® extend forwardly and
inclinenpwardly to the combustion-chamber,

where they are bent down at an inelination |
to the mud-drum, and from thence they ex- |

passage ¢ to the circulating - pipes.

| tend upwardly at an inclination toward the

front to connect with a manifold X. This
manifold is connected with the front end of
the large tube of the boiler, at the bottom
thereof. 'This provides a cireulation from
the rear end of the lower tubes B B’, through
the circulating-tubes c¢® to the front up

55

through the mamfold mto the upper larwe |

tube, and thence to the rear through the lawe
tube, down through the eom_pound head, 130
the lower tubes, and then through the cross-

three tubes are covered by an asbestos or
other non- conducting shell, forming a boiler

of substantially trmnn*ular Cross - seetmnal

shape, and this plOVldB‘% heating and flue

spaces K' between the various tubes through

which the products of combustion may pass
and circulate about the tubes and circulating-

pipes to heat the same to the highest degree

possible from a given amount of heat in the
fire-box. This ﬁxe box opens directly into the
casing at one end, so that all the products of
combustlon are dlseha,rﬂ'ed over the bridge-
wall L', and at the rear “these products pass
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throu ﬂ'h the opening K in the compound head -

into the flue or smoke-stack I, a hand-hole
‘being provided at K=* for cleamno' purposes.

The mclmed connection of the 011'0[11&131110'-
pipes ¢ with the mud-drum provides for the
expansion and contraction of the pipes with-

out straining the connection with the mud-

drum E. Equdlmnw pipes G connect the
lower tubes B B’ with the upper tube A. The
steam is taken from the dome IH, arranﬂed
centrally of the upper tube, throua‘h the pipe

H', which extends down into the space within
the jacket of the boiler and from the lower

end of which steam-pipes H? lead off to the
cylinders, these pipes H?*being located within
the flue or heating space of the boiler to be

superheated by the passage of the produects

of combustion.
12 represents the ﬁre d001 of the fire-box.
The water may be fed into the boiler at the
pointJ. Scale, which will collect in the mud-
drum as water circulates through it, will be
blown out at the end of the drum where the

| drum. is provided with a blow-off.

The heads of the mud-drum project outside
the combustmn chamber, and they may be
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readily removed for the purpose of cleaning
the drum.
The hot gases from the fire-box pass over

the mud-drum and longitudinally of the pipes |

¢® in a direction opposite to the circulation of
water through the tubes ¢, thus securing the

highest degree of efficiency in heating the

water, as the hottest gases meet the hottest
water, while the cooler gases meet the cooler
water, and thus a thorough interchange of
heat is secured.

- While I have described the tubes AB B’ as
being large and small, with the large pipe up-
permost, Ido not limit myself to this arrange-
ment or relative sizes of the tubes.

I claim— |

1. Incombination, a portable boiler of elon-
cated type for locomotives comprising a series
of large tubes arranged in different planes, a
casing inclosing the same forming passages
for the products of combustion within the
casing and adjacent to the tubes, and circu-
lating-pipes for the water in connection with
the tubes at the lower part at one end and
with the upper tube at the other end, said
pipes extending longitudinally of the boiler
and Dbetween the tubes thereof, said boiler
having a fire-box to discharge the products of
combustion into the casing, substantially as
described. | L

2. In combination in a portable boiler of
elongated type for locomotives, a series of
large tubes extending longitudinally thereof
with spaces between them for the products of

combustion, a casing inclosing the tubes and

flue-spaces,water-circulating pipes within the
casing and connecting with the lower tubes
at one end and with a higher tube at the other
end, said pipe being within the flue-spaces
and a fire-box discharging the products of
combustion intothe flue-spaces,a steam-dome
arranged centrally of the upper tube of the
bhoiler, the steam pipe or pipes within the cas-
ing to be acted upon by the products of com-
bustion and a connection extending down
from the steam-dome to the steam-pipe, sub-
stantially as desecribed. |

3. In combination in a boiler of elongated
type, the series of large tubes arranged with
spaces between them, a jacket inclosing the
tubes, a head supported at one end and hav-
ing a series of passages therein connecting
the tubes and circulating-pipes extending
longitudinally of the boiler and between the
tubes, said circulating-pipes being connected
with one of the passages in the boiler-head,
substantially as described.

4, In combination in a boiler of elongated

type, a series of tubes comprising an upper

tube A and two tubes B B’ below the same
and on each side of the center thereof, a
jacket inclosing the tubes a head at one end
of the Dboiler having passages connecting the
tubes, a series of pipes connected with one of
said passages and extending longitudinally

of the boiler between the tubes and a mani-

fold forming a connection between said cireu-
lating-pipes and the upper tube of the boiler,
substantially as described.

5. In combination in a boiler of an elon-
gated type, a series of large tubes, a casing
inclosing the same, the furnace at one end,
the mud-cylinder at one end and below the
tubes, the circulating-pipes extending be-
tween the tubes and having inclined connec-
tions with the mud-eylinder, said pipes being
connected with the upper tube of the boiler
at one end and with the lower tube at the
other end, substantially as described.

6. In combination, the boiler, comprising
the series of large tubes, the jacket forming
flue-spaces between the tubes, the furnace at
one end of the boiler, a head C at the other
end of the boiler having passages therein con-
necting the tubes and having a flue-opening
and a smoke-stack leading thereform, sub-
stantially as described. |

7. In combination, a boiler of elongated
form made up of a series of tubes, the heads
at the ends of the tubes a jacket surrounding
the tubes and forming flue-spaces, the equal-
izing connections G between the tubes and
the circulating-pipes within the jacket and
between the tubes connecting the end of one
lower tube with the opposite end of an upper
tube.

S, In combination with the boilér compris-
ing the large tubes, the jacket about them,
the fire-box discharging into the space within
the jacket and the superheater-pipes extend-
ing within the jacket to be acted upon by the
products of combustion,thesaid jacket fitting
the tubes closely and providing a portable
boiler for locomotives and the like, substan-
tially as described. |

9. In combination with the tubes A, B3, B/,
the heads connecting the tubesand removable
therefrom, the mud-drum having its ends pro-
jeeting outside of the walls of the combustion-
chamber, the removable heads thereon and
the blow-off device,substantially as described.

10. A portable boiler for locomotives and
the like comprising the three large tubes, the
lower ones being arranged toward each side
of the center of the upper one, a jacket of
sheet metal inclosing the tubes, a dome on the
upper tube, the steam-pipe in the space be-
tween the tubes and within the jacket, a con-
nection leading down from the dome to the
said steam-pipe, the water-circulating pipes
connected to the lower tubes at one end and
to the upper tube at the other end, said cir-
culating-pipes extending through the flue-
space between the tubes a furnace at one end
of the boiler and equalizing connections be-
tween the tubes, substantially as described.

In testimony whereof I affix my signature

in presence of two witnesses.
ARTHUR PILLSBURY DODGE.
YWitnesses: |
IHORACE If. HODGES,
WM., W. THOMAS, Jr.
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