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To all whom 1t may concern.

Be it known that [, CARL Li. THUDICHUM, a
citizen of the United States, residing at Lio-
land Park, in the county of Baltimore and
State of Maryland, have invented certain
new and useful Improvements in Steam-
Generators, of which the following 1s a Specl-
fication.

This invention relates to boilers for gener-
ating steam for the propulsion of automobiles
or other steam-propelied vehicles.

The object of the invention is the Provision
of an improved generator of the class ordi-
narily known as ‘““fiash boilers” which 1m-
provement I designate as a “semi - flash”
oenerator, and one of the principal features of
which is a permanent reservoir surrounding
the boiler proper which serves as a surround-
ing water wall, as a feed-water heater and as
o continuously available reserve supply o1
heated water for the boiler.

With this object in view my invention con-
sists in an improved steam generator CONl-
prising three principal parts to wit: Two ex-
fernal series of coils which form the water
wall or the feed-water heater, an inclosed
<tructure of coiled pipes which I denominate
the boiler proper, and a series of cotled pipes
helow the outer series of coils, which 1 de-
nominate the super-heater.

In order that persons skilled in the art to
which my invention appertains may be en-
abled to make and use the same, 1 will now
proceed to describe the construction and op-
eration thereof, in connection with the ac-
companying drawings 1 which—

Figure 1 is a view showing the boiler
proper and superheater in side elevation and
e feed-water heater in section. Tig. 21sa
top plan view of the complete structure.
Fig. 3,1s a view in side elevation partly in sec-
tion of the outer coil of the feed-water heater,
detached. Fig. 4 is a top plan view thereoi.
Fig. 5,1s a view in side elevation of the mnner
o1l of the feed-water heater, detached. 1I'ig.
6,1s a top plan view thereot, Fig. 7,is a view
1 side elevation of the inner coiled pipe
<tructure or boiler proper. Fig. 8,1s a top
plan view thereof.

Referring specifically to the drawings, 1
ndicates the outer coil and 11 the inner coil
of the feed-water heater shown detached in

‘Tigs. 3 to 6, the latter being located within

the former as clearly shown 1n Fig. 1, provi-

1

from said outer

sion being made to connect these two series
of coils at the bottom, their connecting ends
being indicated at 12 and 13 In Higs. 3 and 5.

The water for feeding the boiler is entered
at the top of the series of colls 10 at the pomt
14 and takes its course downwardly through,
this series of coils, passing out thereot at 12
and into the series of coils 11 at 1 (12 and 15
being conmected together) from whence it
tales its course upwardly through the SeTIeS

of coils 11 to the point 15, this noint 15 being

o
It

connected to a pipe 16 which forms the inlet

of the boiler proper.

The boiler proper is illustrated detached
in Figs.7 and 8 and compzrised of a series of
convolute coils of any suitable number, tne
water from the inner coil 11 of the feed-
water heater entering the coil 18 of the boiler
proper through pipe 17, said pipe extending
o the middle of the convolute coil 18 as
shown best in Figs. 7 and 8 whence tie fuid
tokes its course through said coil outwardly
antil the outer turn is reached, a pipe 39
coil passing in o radial direc-
Con into the center of the next coil 20, taking
came course therethrough and through ali ol
the coils of this section until at the point =19
of Fig. 7, the last radial pipe from an outer

furn Lo an inner turn passes to the center of
the bottom coil 22 and from thence the Aiid

passes upwardly throuch a vertical pipe or

7 -

riser 21 which at 22 taies a radial direction

T

to the center of a convoluie coil 23 througn
which it passes to tie outer vurn thereof and
again mnward at 24 to the center of anotner
convolute coil 25, the last two coils forming
o second section of the boiler proper. iTom
the outer turn 1} '

26 leads upwardly and is vent rachally at 27
from whenee it leads downwardly at 26 o
the point 29, which is the entrance 10 the
larger convolute coils 30, i and 32 which
form the superheater, the fluid passing irom
the point 29 outwardly through the coil 39,
to its outer turn, thence from the pomt 33
radially inward to the center of coil 31,
thence outwardly through the said coil to
the point 34 whence 1t passes radially 1mto

the center of coil 32 and thence Lo the outer

turn of said coil 32, from which 1t passes
through pipes 35 to the engie. It will

readily be understood that these structures
are necessarily inclosed in a suitable casing
ond inasmuch as the construction of the

of this coil 25, a pipe or risel
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casing forms no part of the present invention |
1t 1s not necessary to describe or illustrate it

~ herein.

The water entering and pa-ssinﬂ' through
the series of coils 10 and 11 is tﬁoroughly
heated before being delivered as before de-

~scribed into the boiler proper, said coils
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therefore serving as a feed-water heater.
Besides this the water contained in the feed-
water heater forms a permanent reserve

supply, surrounding the boiler proper with a

water wall, the escaping gases of combustion
being not only thus utilized to heat the feed-
water but such utilization also serving to
reduce the temperature of said escaping
gases to the lowest practical point and thus
protect the casing from the heat of the fire.

This reservoir of reserve water is always full |

and at its delivery point is always at a boil-
g temperature. This boiling water, as
soon as 1t passes into the highly heated pipes
to the boiler proper, will immmediately flash
into steam and as it is more highly heated in

passing through each coil of ‘the boiler .

proper, 1t will become thoroughly super-
heated steam of extremely high pressure and
temperature after passing through the super-
heater coils. The upper coils of the second

- section of the boiler proper above the coil 18

act as a steam drum or compression chamber

~and hold the water back in the coils of the
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volute coils

from the outlet
the inlet, of the boiler proper.

boiler allowing nothing but _
from the outlet. The boiler and super-
heater are made of the same diameter as the
burner by which they are superheated and
the superheater comes into immediate con-

steam to escape

-tact with the flame thereof, said flame next.
contacting with the coils of the boiler proper,

thus insuring the heatin
and boiler to
the

o of the superheater
the very highest degree so that
steam will be thoroughly superheated

and raised to the highest temperature.

- What I claim as new is: N
1. A steam generator COMPrising, in ¢om-

5 bination, a feed water heater com rising a

spiral coil of pipe with an inlet at the lower
end and an outlet at the upper end thereof, a
boiler proper located within the feed water
heater and comprising a plurality of con-
and radial connections between
the outer coil of each convolute and the inner

coil of the next convolute below it, the inlet

being in the inner coil of the upper convolute,
and a vertical and horizontal pipe leading
of the feed water heater to

2. A steam generator imncluding, in combi-
nation, a boiler proper comprising a section
which comprises a plurality of convolute
pipes directly connecting the outside of each
coll with the center of the adjacent lower
coil, a feed water heater com rising outer
spiral coils surrounding the boﬁer proper, a

vertical horizontal connecting

‘& plurality of convolute

‘the inner coil of the uppermost convolute of

the same at the top,

coils of pipe one above the other, with radial

pipe leading | at the

914,618

from the top of the feed water heater to g
coll near the top of the boiler, and a suitable
outlet pipe leading from the bottom coil of
the boiler to above the top coil thereof.

3. A steam generator comprising, in com- 70
bination, a boiler proper which includes two
superposed sections, each section comprising
colls, a water mlef
pipe leading from above the upper sectionto
75
the lower section, a connecting pipe leading
from the outermost coil of lowest convolute
of the lower section to the innermost coil of
the upper convolute of the upper section, and
an outlet pipe leading from the outer coil of
the lowest convolute of the upper section to
a point above said upper section. B

4. A steam generator comprising in CoIm-
bination, a boiler including a series of con-
volute coils arranged one above the other
with connections from the outside of each
coll to the center of the next adj acent lower
coll directly, and a water-wall forming a feed-
water heater surrounding the boiler Pproper, .
comprising an outer spiral coil with an inlet
for water at its upper end, a second spiral

80
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90

‘coll 1nside the first and connected thereto at

the bottom, and a connection vertical and
horizontal from the top of said second coil to
the center of the upper convolute coll of the
boiler proper. T

5. A steam generator comprising, in com- -
bination, a section which includes a plurality -
of convolute coils arranged one ‘above the
other with connections from the outside of
each coil to the center of the next ad; acent
lower coil, an inlet for water to the center of
the upper coil and an outlet from the outside
of the bottom coil, a second section CoOmpris-
ing a plurality of similar coils superposed 105
above each other and above the first section,
8 pipe connecting the outlet of the first sec-
tion with the center of the upper coil of the
second section, and an outlet pipe leading
from the outside of the lower coll of the see- 110
ond section upwardly to a point above the
upper coil thereof. R -

6. A steam generator comprising in com-
bination a feed-water heater which mcludes
a spiral coil with inlet for water, an outlet for 115

a boiler proper compris-

g a plurality of superposed convolute colls -
within the feed-water heater, connections
irom the outlet of the feed-water heater to the
boller proper, a superheater COomprising a 120
series of superposed convolute colls below
the boiler proper and the feed-water heater,
connections between the top of the boiler
proper and the center of the top coil of the
superheater, and connections ‘between the 125
outside of each coil of the superheater, and
the center of the next adjacent lower coil.

7. A steam generator comprising, in com-
bimation, spiral coil with an inlet for water
top thereof, a second spiral coil inside 130
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the first and connected at its bottom with
the bottom thereof, a section within the sec-
ond coil comprising a superposed series of
convolute coils, radial pipes connecting the
center of each coil with the outside of the
next adjacent lower coil, a pipe leading from
the upper end of the second spiral coul to the
upper coil of the inner section, a second mner
section comprising a series of convolute coils
superposed above the first section and con-
nected from the center to the outside of ad)a-
cent coils, a connection between the lower coil

of the first inner section and the upper coil of ;

3

the second inner section, a superheater com-
prising a series of superposed convolute colls
below the feed-water heater and mner sec-
tions, an outlet for steam from the lower coil

15

of the superheater, and a connection between -

the lower coil of the second inner section and
the upper coil of the superheater.

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

CARL L. THUDICHUM.
Witnesses: | -
M. H. PLUNKETT,

- ErizaBetH A. PARKER.
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