(No Model.)

V. COLLIAT.
STEAM GENERATOR.

No. 356,988, Patented Feb. 1, 1887.

S
) 7 A
Z z
/ /
I 7
’ /|
% SR AR 7
i
?qno_‘oon,;?
a B 7 ¥
./,
2 [
diiee e di
7% z 7
100 € 0001 .
B v < B &
DT Eliree oee
) . %
Brreeesnnd | o
/ A 2
o+ - g
—r 7
) d () a-
© Lnverntor
./j??e,f? , ’ C cZar fa!lzau

/gﬁ @Qémmm | % 2is APEY

N. PETERS. Plioto-Lithographor. Washington. D. C.




'S5

10

15

20

30

35

40

45

50

resents 133 X1,200=16,200°.
ence of 15,000° in favor of the cupola-furnace_

- UNITED STATES

PaTENT OFFICE.

VICTOR COLLIAU, OF DETROIT, MICHIGAN.

STEAM-GENERATOR.

SPECIFPICATION forming part of Lettérs Patent No. 356,988, dated February 1, 1887,
Application filed July 29, 1886.  Serial No. 20!’,394: (No model.)

To all whom it may concern: . _

Be it known that I, Vicror COLLIAU, of
Detroit, in the county of Wayne and State of
Michigan, have invented new and useful Im-
provenments in ‘Steam - Generators; and I do
hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accampanying drawings,
which form a part of this specification.

This invention relates to new and useful im-
provements in steam-generators; and the ob-
jeet of my invention is to improve the effi-
ciency-of such generator by applying a more
efficient kind of furnace and mode of burning
the fuel than has been used heretofore for gen-
erating steam for use as a motive power or

.otherwise.

Thekind of furnace Fapplyin myimproved
steam-generator is the one known as ‘‘cupola-
furnace,’”’ wherein the combustion of the fuel
is carried on by means of a hot-air blast.

As the efficiency of 4 steam-generator is in
proportion to the combustion of fuel, a com-
parison of the respective amounts of fuel and
heat obtained from the ordinary boiler-furnace
and the cupola-furnace will readily disclose
the superiority of the latter. In the former
one pound of coal produces abouteight pounds
of steam of five atmospheres at a temperature
of 150° centigrade, making. the {otal amount
of 8X153=1,224°. In the latter with one
pound of coke I have welted as much as thir-

teen and one-half pounds of iron,which, at the-

melting temperature of 1,200° centigrade, rep-
This is a differ-

as a direct result of the snperior combustion.

Again, in a boiler-furnace under the best
conditions of draft the amount of coal that
cah be burned per hour on a square foot of
grate does not exceed ohe hundred and twenty
pounds, while in the hot-blast eupola I have
burned as much as eight hundred and twenty-
two pounds of fuel per square foot of tuyere
per hour, which, utilized for the production of
steam,would represent six thousand five hun-
dred and seventy-six pounds of steam per fobt
square of tuyere, as against twenty - eight
pounds made by the Cornish boiler or nine
hundred and sixty pounds by the best burning

fuel Jocomotive per square foot of grate. ‘These |

figureg .are easily explained when it is con-
sidered that two things are essential to the
proper combustion of fuel—a sufficient supply
of oxygen and a high temperature—and these
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two must bein the mostintimate combination. -

Now, in the modern boilér-furnace most of the
time only a small portion of the fuel on the
grate is properly burned, and the rest is dis-
tillated, forming hydrocarbon gases, which
only help the generation of steam by their
temperature; or, if partly inflamed, these gases
are soon extinguishked in the complicated ducts
and pipes of modern boilers, in whieh it is
impossible to maintain combustion.

In carrying out my invention I preferably
construct .my generator-furnace after the cu-
pola-furnace as improved by me and patented
to me by Letters Patent No. 275,355, and com-
bine. the same with a boiler in such manner

thatnoneoftheadvantages of efficiency claimed -

for the cupola-furnace are lost, all as herein-
after shown and described. :

In the accompanying drawing my improved
steam-generator is shown in vertical central
section, and the letters of reference refer to
the following parts:
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A represents a solid bottom, of any known

or desired construction adapted for the pur-
pose desired, which can be dropped. Itmust

8o

be air-tight and fire-proof inside, lined with

brick or fire-clay or sand.

B is the cylindrical furnace-chamber. - Ci§ -

the lower seetion thereof, lined with brick to
near the height of the lower tuyeres. ,
D is the boiler proper, made of double me-

‘tallic shell, forming an annular water and

steam chamber, D", containing the water to be
evaporated, and extending from the bottom of
the furnace to the top of the furnace proper,
where the steam is contained in a drum, pref-
erably formed by enlarging the outside diame-
ter of the boiler. . . .

"E is a metallic shell surrounding the lower
portion of the whole, forming an outside in-
closing annular air-chamber, F, covering all
the tuyeres, It is provided with an inlet, G,
which is connected with a blower or fan, (not
shown,) ef any desired construction, by means
of which air is driven into the annular cham-
ber. 2

Between the air-chamber I and the inside
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of the furnace there are several systems and | constantlyat the same height abovetheupper 55

series of tuyeres, T, distributing the blast in
the furnace in such manner as o force tlie
blast to strike horizontally the vertical inside
shell of the boiler, giving to the wholel of the
vertical insideshiell tlie maximtim of efficiency
of evaporation as effectively as the bottom of
common boilers are heated on the toplof the
fire;grate, making the whole of | this surface
more than ten tinies as effective as the heat:
ing-surface of theicommon boiler, L

The furnace is entirely air :and water tigh
from outside influence,insuch o manner that,
being; located iin ia steambodt, theifire could
not be extingnished, the boat: being half-full
of water, '

0.is aslag:hole, which is closed by meansiof

‘elay and sand; and is opened oceasionally to

let; the slag out, the ashes of the fuel being
made fusible by a small additionitothe fueliof
a base, such as lime;

S is an outletsteam - pipe from boiler to
steam-engine.

‘M is the fuel:Joading door, situated  above
the whole steam-making apparatus and above
the steaim-dome. ‘

Wood being put in ab first at the bottoni of
the furnace, it is lighted without the use of the
blastbyleavingall the tuyeres opeén. Theicoke
or, coall is ithrown, on; gradually until, being
well igunited, it has attained tlie top of the
higher tuyeres, when blast iis applied: | The
combustion is almost | perfect, its produiee be-
ing but earbonic-acid gas, which, by beitg an
extinguisher; prevents the upperistrata of fuel
from; burning, and combustion ceases entirely

- about three  ov | four| feet above the upper
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tuyeres; 8o that: there is no. inflammablé gas

escaping, and neitherfire nor smoke appears

above:the loading-doors, and it is as.cool there
as if there were no fire below.
According to:the quantity: of - ashes :con-

- tained.in the-fuel used, so- much:of a base—
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-such as lime or fluor-spar—is mixed with the:
-uel before loading, in order to-produce a lig-

uid slag swhich will be drawn-out'when neces-

suiy.
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- K is-a blast-gate to-regulate the pressureof

the blast, and by so deoing it regunlates; also,the
production: and :pressure -of steam, for; con-

‘trary to the old system of making steam, which

- eonsists of increasing the quantity of fuel.on

the grate:when more steam is required,inmy |

new furnace-boiler the quantity of fuel is kept

|

tuyeres, the intensity of .combustion land the
production of stean being éntirely controlled
by the quantity of the blast.

M isithe blast-meter on the!air-box] to indi-
cate the pressure of blast by which ithe pro-
duction of steain is contrglled.

J is: the feedswater pipe to furnish the water
necessary to the boiler provided with pumps
and injectors.  (Not shown.)

I isithe chimney or stack, the higher the
better, to help the draft of the furnace.

Another very important advantage of my
steam-generator lover-any other kind iis 'that
the: swhole of imy apparatus s lentirely icold
outside, and that the heat whichi escapes and
makes theicare of the old system of boiler so
tiresome! and uneomfortable ‘to: the' stokers,
especially on! the inside of the boat, is all col-
lected by the outside double metallic shellisar-
rounding the lower portion iof | the whole far-
nace. |'Thestoking of the furnace is done with-
oub the! least inconvenience, there beidg no
heat escaping at the feed-doons.

T am aware of the Patent No. 228,852, and
malke no claim to the construetion shown there-
in as forming part of my invention.

What I elaim as my inveution is+-

L. 'The cambination! of the cuter shell; the
boiler within said shell, extended above the
top! thereof fand itérminating! in! an! annular
steani:dram, a system! of [tnyeres affordidg
communication between the exterior and in-
terior of the! furnaece, a!feed-hole labove tlhie
boiler proper, and a blast<pipe connected with
the iouter shiell iabove the upper tuyere, sub:
stantially iasiand forithe purpose specified.

2.1n 4 steam-generator,the combination of
the outer:shell, E; annular boiler D within
said shell; and extended above the top thereof
and terminating inan enlarged annular steam-
dram, asystem-of tuyeres affording eommuni-

~eation between the exterior and interiorof the
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furnace, a blast-pipe, G, communieating with

the space between the outer shell ‘and- the

boiler ubove the upper: tuyere, a feed-opening
above the top of the drum, and- a feed-pipe,
J, and slag-hole O near the bottom of the fur:
nace, substantially as deseribed. :

- , - VICTOR COLLIATU.

Witnesses:
H. S. SPRAGUE,
E. Scurry:
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