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To all whom 1 may concern: o

~ Be 1t known that I, Cuartes C. WorrH-

INGTON, a citizen of the United States, resid-
ing at Dunnfield, in the county of Warren
and State .of New Jersey, have invented a
certain new and useful Improvement 1N
Steam-Generators, of which the following

1s a full, clear, and exact description, refer-

ence being had to the accompanying draw-

10 1ngs.

- generators known as flash or semi-flash boil-
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20

ers 1n which the feed water passes to the
boiler about as the steam is withdrawn from
it and 18 vaporized as it is brought in con-

tact with those surfaces of the boiler which

have been heated to a high temperature.

~ Lhe object of my invention is to provide
an noproved boiler of the flash or semi-flash
Lype using fluid fuel which can be construct-

ed and repaired at a minimum cost; which

shall be free from all tendency to prime or

o pass any of the water contained in the

~ boiler to the engine before it has been vapor-
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1zed; which shall contain the maximum

. . i .
~amount of heating surface for the amount

of space it occuples, and which shall be

apable of attaining as high an economic ef-
Miclency as any of its type. - o

The Invention consists in the novel de-

“sign and construction of the generator as

set Torth and described in the following

specification and particularly pointed out’
1n the claims. AT

~ In the drawings, Figure 1 shows a central. |
vertical section of the generator. Tig. 2
~shows a sectional view of the

_ generator,
taken on line 2-22 of Fig. T |
~In the present exemplifitation of the in-
vention. A'is a jacket or casing constructed

of sheet metal in cylindrical form and lined
-with asbestos A’, or other non-conducting
“material. | . SR
B 1s the mixing tube of a ' burner.or heater

where the fuel is mixed with the air.

. € 1s the combustion chamber which is
- preferably tubular in construction and is

provided with a flanged or enlarged lower
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top of the generator adjacent the end of the

55

portion C’.

D 1s a baffle plate or heat'deﬂectbf at the

combustion chamber C..
It 1s a continuous tube preferably formed

1n a series of coils in which the feed water

s vaporized and superheated, and these

‘colls surround the combustion chamber be-

My 1nvention relates to that class of steam

L

——

end of the chamber (.

- It 1s the inlet through which i:hefeed 60 '

water 1s admitied to the tube.

G 1s the outlet through which the steam
O o PN :

1Ssues.
H 1s a support on which
of the tube I rests.

'
-

the bottom coil | -
. . :i ﬁ 5

'ﬁﬂngﬂﬁf

{ yond" the flanged or enlarged portion '
thereof and terminate remote from the other = =

J 1s the framework on which. the generator .

1s supported. -

In all boilers of this type, in order to
utilize the heat from the combustion cham-. -

‘ber to the best advantage, it is essentia] that

70

the heat shall be first brought in contact . .

with that

part of the tube containing the ..

dryest steam and farthest removed from that
part of the tube into which the feed water

enters and that the direction in which it ;
successively
be brought. in contact witly the Various sec- ..
1 the follow-
First, the section containing the .
steam which can thus be superheated to the-
greatest advantage: second, the se¢tion con-
taming the water which has been heated to .-,
>, and.lastly, the sec-. .
tion containing the feed water as it com- - .
A1 _ . 8B
It has heretofore been the general vprac-. .

passes shall be such that it shall

tions of the continucus tube
Ing order:

the point of vaporizing.

mences to flow through the boiler.

tice with boilers of this type to direct the "0
neat from the combustion chamber m sueh . .o

manner that it shall be at once brought in -

contact with the lower coil of the tube and

90
then pass in-an upward direction around

and between the other coils belng succes- -

sively brought in contaet with the upper . .
e, n the order of their
position and reaching the topmost coil last

sections of the tube.,

of all.  From thence the gasesare conducted. -
to the atmosphere through a casing. on ‘the .«

outside of the generator. Hevetofore, in

order that the gases passing upward in this .

manner through the tube shall he made to
‘meet first the coils containing R
and 1:181:? the QOI]S cOntammg the water, 1

g the steam, -

the manner best adapted to utilize the heat : -
as described above, it has been necessary.to " -

introduce between the various sections. op
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coils of the tube complicated bends, forming '

loops or traps, reaching from each section of " ¥
the coils to the level of the topmost coil of.
the generator; thence back again to the sec~

tion below the one from which. it started. 116

This method of trapping each section of the =
tube prevents to a certain degree the water
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£

from flowing by aravity to the superheating ,

and steam sections,
quently happens that
tween the

But in practice, it fre-
these traps or loops be-

sections fail to overcome the
tendency of the water to run through the
tube by gravity with the result that prim-
mg ensues and the engine is endangered.
The bends in the tube that are necessary to
form these traps require a multiplicity of
Jeints, liable to leak and difficult to repair.

. The bends also form obstructions to the free

15
920

25

crculation of the water
ments of burnt. oil sediment or

and for

the lodg-

other for-
elgn material,

necessarily overlap and surround
make the coils difficult of - aceess and ex-
pensive to renew. With the improved con-

struction shown in my mvention, this tend-

ency to prime is entirely overcome as the
continuous tube E in which the steam is

generated 1s coiled norizontally and S0 ‘ar-
ranged that the water to he vaporized shall

enter the tube at the lower end and flowing
through the successive coils to the upper end

In a direction contrary to- the foice of

gravity, shall be gradually
gressively “and gradually
superheated in -its passage.

heated and pro-
vaporized ‘and

" tion chamber C is of such size as to insure
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~to flow through

0H

60

- the products ‘of combustion,

85

‘the gases which,

peratyres and

the full admixture and free combustion of

, 1mpinging against the
baffle plate D at the top of the generator, are
deflected and ‘pass down on
the combustion chamber |
coils of the tube, following a general direc-
tion opposed to the flow of the liquid and
steamn through it. By providing
larged extremity ¢ of the combustion cham-
ber , which enlargement projects below the
lowermost coil, the heat from the heater or
burner B will be prevented from coming di-
rectly into contact with the lowermost coil,
will be directed into the combustion
chamber C to be
be discharged therefrom against the up-
permost coil. By this

ber, the water is- first brought to that part
of the generator having the lowest tempera-
ture.and where the products of combustion
having parted with the greater proportion
of their heat, are about to escape to the out-
side atmosphere.
the tube, it suecessively
passes through those sections of the tube
which are in contact with the products of
combustion at proportionally higher tem-
atter being vaporized the
steam leaves the tube through, the topmost
coil and at the point which is

highest temperature. '

-With an improved generator constructed

In this manner, the natural tendency of the

water 1s to remain in the lowest sectiong of

These traps, which must

the coils, | framework, sucl

The combus-

the outside of |
and between the.

the en-

- preferred imh

sult  have;’ been |
| Chaingps may be made in the details of con-
carried 'therethmugh and | struction and arrangement of the Sseveral
110
| arrangement of the o
tube and location of the combustion cham-

As the water continues

1 contact with'
when at their

595,751

the tube, while the steam will alwayvs collect

In the upper sections, where it 1S super-
heated to the best .
ency of the water to be forcoed m advance of
the steam and carried to the engine with the
steam 1s avoided. R o

advantage and all tend-

70

Another feature of the mvention is that e

the coils arc entively separate from the shiell

which forms a part of the combnstion cham-
ber and  also from the shell - forniing the
outer casing. The tube can be fastened in

any. convenlent manner to the support H,
‘while the  combustion chamber C may e
suitable manner from the

supported in any su _
as by means of clips or
brackets D. The outer

supported by the framework J and the

shell A mavy also be

75

burner or heater B may be held in position -

In any suitable’ manner. By this arrange-
ment, if an cxamination of the coils is
undertaken, the onter shell A may bhe lifted

off, fully exposing the coils. If it is de. -

sired to remove the colls, they can be lifted

clear from the. burner portion by merely

unfastening them from the supports - and
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disconnecting the pipes I’ and (3. This im- .

portant featuwe of

Another advantage
degign and construction ofthe generator when
made in accordance with

this invention is

- the principles of
that, 1f the tube be made

‘ accessibility is not found
“1n other boilers of this type. v
tO be derived fr'ol.n the .

95

long enough to contain the required amount

of heating surface, the bending

coil, thus securing

Ing the great advantage of
having the generator |
jointed sinﬁlz tube, -~

It is to He understood that althﬂﬁgh the .
1056

annér of construction and ar.

process mav

be contimuous from each coil to the next 100

consist of but one un-

rangement; of accomplishing the desired re-

tully set forth, various

parts without departing from the spirit of

the invention.

What T claim as new 1S

L. In 4 boiler of the character described, .

the combination with a combustion chamber,
of a series of conpected coils surrounding

said chamber and “having an i

outlet separate therefrom, a casing sur- .

115

rounding the coils and being also separate

therefrom, . means for .
porting sgch pf said parts, and a burner ad-

combpafion

the chsing beyond'the coils, to be deflected
against the coils. T - "

2. In a boi]er,-Lt-he"comb-ina,tioh v&ith_a;n

pright combustion chamber, of a plurality .
connected coils surround-
sald coils having an inlet

of superitnposed
Ing the chamber,

independently sup-

120
jacent gne’ehd of the chamber, sald. cham- -
g adapted to conduct the products of

Ropstion through the coils out of engage-
- yEént ‘therewith and dischgirge the same into

125.

‘139
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at the lower end and an outlet at the upper
end, said chamber projecting beyond the
coilg, the lower extremity of the chamber
being enlarged, a burner adjacent the said
enlarged end of the chamber, said chamber
serving to convey the products of combus-
tion through the coils out of engagement
therewith and discharge the same at the top

of the eoil, a hood inclosing the coils and up-
per extremity of the chamber, and means

for defiecting the heat against the topmost
coil and in a direction toward the lower-
most coil. | | .

2. In a vertical boiler, the combination
with a continuous tube formed in a series of

superimposed horizontal coils, of & casing

entirely surronnding the coils, s combustion
chamber surrounded by the coils and through
which the products of combustion pass In an
upward direction, and a defiector within
the casing for directing the said products
through the coils in a downward direction
after they have passed through the said
chamber.

4. A steam generator comprising a com-
bustion chamber, a geries of colls, and a cas-
ine covering the coils, each of the elements
being entirely independent and detaclied
from the remaining elements, said parts be-

&5

ing arranged with respect to each other thas
the products of combustion will be directed

against the coils from the chamber, the feed
water and steam passing in sequence from

one coil to another in an upwand direction

contrary to the direction of flow of the heat-
ing medium against the cotls. -

5. Tn a boiler, the combination of a plu-
ality of superimposed connected coils; said

coils having an infet at the lower end of the

series and an outlet at the top of the series
whereby the fluid will be fed in an upward

direction through the coils, and means for
heat to the coils from the outlet

supplying
toward the inlet end in a direction opposed
to the direction of flow of the fliuid through

the coils, said means serving to prevent the

heat from contacting with the coils during

3 )

35

40

its passage from the inlet toward the out-

let_end. _ . S
In testimony whereof T have signed my
name to this specification, in the presence of

two subseribing witnesses, on this seventh

day of January, . D. 1909. _
CHAS. C. WORTHINGTON.

Witnesses:
N. R. WonrmiNGTON,
W, Copuingpre,
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