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- UNITED STATES

PATENT OFFICE.

VIRGIL W. BLANCHARD, OF NEW YORK, N. Y.

HYD ROCARBON-EFU RNACE.

| SPECIFICATION formmg' part of Letters Pa,tent No. 268 176, dated November 28, 1882.
| | - Appheatlen filed December 16, 1831. (No meﬂel)

To all whom it may concern : | .
Beit known that I, VIRGIL W. BLANG'HARD
of New York, in the ceunty of New York and
State of New Yerk have invented certain new
and useful Improvements 1n. Farpaces; and I
do hereby declare that the following is a full,

“clear,and exact description thereof, reference
* beinghadto theaccompanyingdrawings,and to

the letters of reference marked thereon, which
form part of this specification, and in which-——
Figure 1 1s a side view of my invention

partly in section. Ifig. 2 is a section through

the water- reservoir (Y, %howmg the. alarm
meehdmsm, and Figs. 3 4, and 5 are detall_
views of the liquid- dletrlbuters

This invention relates to hydrocarbon fur-
naces and an apparatus for the production of
steam and for other purposes; and it consists,

first, in an improved furnace for general pur-
poses in thearts, and whichis designed for burn- |
ing ordinary fuel—such, for instance, as wood,

- anthracite or bltummoue coal, or for burnmg

25

30

liquid or pulverized fuel sepdmtely or singly—
in each instance realizing from the fuel which
it is found desirable to use the most desirable
results in the process ot its combustion; sec-
ond, in a combined air heater and dlstIlbuter
of novel constraction, that may be applied to

the fire or fuel eha'mber of any furnace, by

means of which a more perfect combustion of
the fuel burned on the grate-bars or dispersed

‘_ above them is obtained than would be possi-
ble if 1t were burned by the methods now in

33

usual practice; third, iu a combined air-heater
and steam- condenser thatserves as a_valuable
auxiliary to the combined air heater and dis-

" tributer within the furnace, in serving both to

40

heat and to promote the process of combustion
within the furnace and to utilize the exhaust-

steam by condensing it back to water; fourth,

in anair-heater of novel construction, adapte(l

for use in connection with the aferesa.ul com-

bined air-heater and steam- condenser and with

. or without the air-heater within the furnace,
- 45

for the purpose of a more perfect utilization of

the waste gases.that usually pass oft’ through

 the escape-flue of the furnaces hitherto coun-

50

_;13 so apphed as to afford a suitable reservoir l upper portion ot this boﬂer. Below the flues

structed; fifth, in a receptacle for the water

‘resulting from the condensation of the exhaust-
‘steam from the cylinder of the engine, which

't to the water of condensation from the com- .

bined air-heater and steam-condenser previous
to its being returned by a pump to the boiler;
sigth, in a water heater of novel constr uctlon, 55
_fermmg a part of the steam-boiler, and so ap-
plied that when it is used in combination with
‘a pump and the combined air - heater and
steam-condenser it will return the water of
condensation fo the boiler at a very high tem- 6o
perature; seventh, in anovel device foreffect-
'ing theevapor ization or distillation of water by
means of the heat contained in the exhaust-
steam, by means of which water may be freed
‘from impurities before it is supplied to the 63

| boiler to compensate for the waste consequent

to leakage, and also the waste resulting from
‘the motion ot the piston in the cylinder of the
engine; eighth, in a device by means of which
steam, as well as air, may be introduced into 7o

the blast by which combustion is carried on
within the furnace; ninth,in a novel arrange-
ment of parts by whlch the water of condensa-
‘tion from the exhaust-steam is retarned to the
“boiler at a temperature a little below the heat 45
~of the exhaust-steam as it leaves the eylinder

of the engine; tenth, in such an arrangement

of an air-pump, with connecting pipes and
valves therefor, that the volume of air may be
measured previous toits being discharged into 8o
the fuel and combustion chamber of the fur-
nace to carry on and make complete the pro-
cess of combustion 1n the same; eleventh, in

a 'combination of elements whereby a partial
vacuam 1s formed behind the piston of the 8j5
steam-engine, thereby obviating the loss of
power consequent on its WOleg against the

| pressure of the atmosphere; twelfth, in a novel

device applied to the reservoir holdmg the
water derived from the condensation of the go
exhaust-steam and the steam of evaporation,

so that a failure of the pump to return the
water of condensation back to the boiler will
cause an alarm to be sounded, thus warning |
the attendant of danger -and preventing the gg
explosion of the boiler in consequence of low
water that attends the usual method, as will

Le hereinafter explained.

- A designates an ordinary tubalar boiler of |
the uprlght kind, and of the ordinaryand usual 1co
construction. The. heating-fiues occupy the
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the water-space is seen in TFig. 1, with the | B will be compelled to pass to and fro in a

aperture for the furnace-door, which opensinto
thefire-box, also theaperture for the (loor open-
ing into the ash- -pit.

The grate-bars are not shown, they being
just below the fire-box aperture.

I’ designatesthe steam-chest, and F’ the ver-

tical eylinder thereof, the governor being ar-
ranged above the eylinder and crank, the fly-
wheel and its conunections being arranged be-
lowthecylinder. These parts needno detailed
description, as they are so well known, al-
though they take part incidentally in my in-
vention.

D' designates a secondary steam chest and
cylinder, receiving live or common steam from
the boiler A by means of the pipe M’, and ex-
hausting the same from the cylinder D" by
Ieans of the pipe D’/ into_the pipe G’. The
office of thisengine is to give motion simulta-
neously to the air-pump D’ and the water-
puwp L. It will be observed that motion is

communicated from one end of the piston-rod

of the air-pump D’ to the piston-rod of the wa-
ter-pump L by meansof the arm J. Both the
air-pump I}’ and the water-pump I: are simi-
lar to those in general use, therefore do not
require a more detailed description, the office

of the former being to supply the faurnace of |

the boiler A with air or air aud steam to carry
on the process of combustion of the fuel with-
in the same after such gaseous elements have

performed otber offices, which will be herein-

after described, and the office of the latter to
return heated water to the boiler A in the man-
ner also hereinafter specitied. ™

B designates a cylindrical air-heater above
the boiler A. It will be observed by reference
to the drawings that the said air-heater is
closed at both ends, and that it i1s supplied
with a large number of upright pipes or flues,
a, extending its entire length. These pipesor
flues a afford a passage for the waste gases from
the top of the furnace, with which they com-
municate, to a suirable conductor that may be
adjusted to the upper portion of the air-heater
B tc carry the same away. The air-heater B
1s a clused vessel, and is divided by horizontal
diaphragms OI‘paI‘[lthIlb binto compartments
which communicate with each other zigzagging
by a portion of the partitions being owitted
alternately, so that air or gases being intro-

duced under pressure into the lower compart-

ment will pass across the same and rise into
the compartment next above, and thus take a
tortuous or serpentine course through the heat-
er B, as indicated by the arrows. 1 thus ex-
pose said gaseous elements to the effects of the
heat resulting from the passage of the waste
heated gases through tbhe upright pipes or
flues ¢ in the most effectual manner to receive
or eliminate heat from the same. Lt will thus
be seen that with a brisk firein the boiler-fur-
nace the heated air or other gaseous elements
introduced through the pipe R under pressure
1nto the lowest compartment of the air-heater

|

i

transverse direction across sald air-heater as

many times as there are horizontal partitions

or diaphragms b, and will during the passage
thereof become heated. by the upright pipes
or flues ¢ previous to its passage trom said
heater through the pipe K. It will be clearly
seen that my manner of constructing the air-
heater B serves in a high degree to transmit
the heatof the waste gases passing from the top
of the boiler A to the gaseous elements pass-
ing under pressurethrough the interior of said
air-heater in the manner heretoforeset forth.

(C designates a cylindrical vessel composed
of a series of concentrie tubes, d, with closed
extremities. Theannular spaces between said
tubes d communicate with each other in the

manner hereinafter explained. The object of

this vessel C is threefold, viz: first, to heat
the air supplied by the air-pump D' previous
to its entering the air-heater B; second, to
condense the exhaust-steam coming irom the
steam-chest I of the engine and the engine DY
back to water previous fo its being retarned
to the boiler A by the pump L; aud, third, to
serve, if desired, as a water-heater to heat wa-
ter to supply the waste resulting from a greater

or less loss from ruunning the engine, whose -

valve-box is lettered If, and also the engine
D/, It will be seen that the annular spaces
between the tubes composing the vessel
have ‘a certain regular connection with each
other, such space between two tubes connect-
ing at their closed extremities by a tube, ¢,
with a space, so that two distinct ehannels are

[formed through the vessel C, independent of

each other, by the thickness of the metal form-
ing the walls of the concentric tubes that take
part in the formation of the vessel aforesaid.

Hence, if at the same time the exhaust-steam
from the engines F/ and D'/ is introduced by
a pipe into the interior cavity of the vessel C,
and cold air is introduced under suttable press-
ure by a pipe communicating from the air-
pump D’ with the annular space between the
inner tube and the one that surrounds it, it
will be seen that the steam and the air will
traverseseparatechannelsformed by the spaces
bétween the concentric tubes in the vessel C
and their connecting-pipes, being separated
only by the thickuess of the metal out of which
the walls of the said tubes are formed. I6
therefore follows, if the vessel is of ample size,
that if a sufficient volnme of ¢old air be so in-
troduced into it simultaneously with the ex-
haust-steam in the manner just described the
heat of the exhaust-steam will be imparted to

the current of air, separated from it by a me-

tallic wall only sufﬁcienb to cause a condensa-
tion of the said steawm to water at or near the
boiling-point, while at the same time the cur-
rent of air by which the eondensation of the
steam is produced 1s heated toa greater or less
degree of intensity, according to its volume
and the pressure used in its transmission. 1t
will be observed that the annular spaces in the
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_space between the two plpeb to allow a
passage of the exhaust-steam from the chest

eee;l 76 ' 8

vessel O which constltute the steam- ehannels ] thereby calling assistance to repalr the diffi-
culty. This reservoir C” is provided with an.

in the same are so connected ‘with each other
by tubes as to form a descending passage, so

that the water of condensation will flow by its

own weight from said vessel through the pipe
C’, which connects outwardly with said steam-
(,hannels

the steam in the combined.steam;mndenser

and air-heater C, it 1s evident that less air

would be required to condense the steam to

water in the manner described, while at the

same time the water thus introduced would be-
come heated to a temperature the same or

nearly the same as the exbaust-steam within

said vessel. Thus the vessel C would serveat

the same time as a water-heater and an appa-.

ratus for condensing exhaust-steam to water
by means of cold water and cold air mmgled
in soitable proportions. -

- ' designates a pipe for conveying the ex-
haust-steam from the cylinder of the engine K/
It will be observed that iu
close proximity to the engine-cylinder the pipe

G/ 1s expanded into a vessel, S, so as to allow |
another pipe, G’/, to pass in a serpentine direc-
tion through it, and also beyond this vessel it

18 expanded In dla,meter so as to allow the pipe
(' to pass inside of 1t leaving sufﬁuent

F of the engine through a part of its journey
to vessel C. It will also be observed that at a
certain point the pipe G’/ passes out of the pipe
G/, after which the pipe G’/, in a diminished
size, after entering and leaving the vessel G/,
communicates with the mteuor of the vessel C.

1t will also be seen that the pipe G/ enters the.
boiler A, and that its interior is continuous
with the steam-space ot the boiler to the point
- where said pipe is connected with the pump L,
near the check- valve L’/ of the latter, so thab'
the steam-pressureintheboilerextendsthrough
- The two _pipes‘
G’ and G together form a water-heater, which,

pipe G’/ to this check-valve.

when it is taken in connection with the boiler

- A, the vessel C, and the pump L, forms an ele-
ment of the greetebt 1mp0rt.:mee, whose func--

tion will be hereinafter set forth..

' designates a pipe- connectmg with the?
Steam- chanuelem vesselCand thereservoirC/, |
‘and it will be seen that a continuation of this
pipe (/' also connects the reservoir C/ and the
pump L, so that. a stream of water will pass by

1ts own gravity from the steam-channels of
vessel C to the pump L, passing through - the
reservoir C/. 'This reservoir C// performs two
very 1mportant offices, viz: first, to afford a
reservoir to contain the water of condensation
from the vessel C and prevent the steam pas-

sage in this vessel from being filled or flooded

with water in case of any derangement in the

~working of the pump L; and,second, to serve

as an element in an au: omatm alarm 111 case of |

a derangement in the working of the pump L, i nects w1th a reservoir, H of water.

This 18 a very important featare of
my inveution. By the iutroduction of a stream
of cold water into said channels, traversed by

ifree

ceived into the reservoir (7.
the return of the water of condensation from
-the boller A 1s made secure, thus avoiding all
danger of low water in the boiler. |

ordinary water-gage, so that the epgineer may
at a glance determine the depth of water in it.

This reservoir C// should be of sufficient size

to hold for a considerable period of time the
water of condensation as it lows irom the ves-
sel C in the manner above described, so that
in the event of any derangement of the pump

L the vessel C may not be in danger of being .

70
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flooded with water, which should be conveyed

‘into the boiler A as fast as it acecumulates at

the inlet-valve L/ of said pump by the action
of the latter.
The letter U (see Fig. 2) represents a ho]low

metallic float located meule of the reservoir C//.

This Hloat is provided with a stem, U’, which
passes through the top wall of the réservoir.
The float U, being of thin metal and provided

with a eloeed cavity filled with air, will always

float on the surface of the water in the reser-
voir C/ when the water accumulates in the lat-
ter so as to rise above its upper third.

V represents a coiled spring attached to an

arm of a rotary steam-valvein a pipe conneeted
with the boiler A, said steam-valve being con-

nected with a pipe terminating with an ordi-

nary steam-whistle, V/,in such a manner that
a release of the telmeu of-the spring will open

the steam-valve in the pipe leading .to the

whistle, or ring a bell, as may be desired.

- V' represeuts a binged arm attached Dy a

| proper connection to the retracted spring V,

and W is a
extremity of the hinged arm V7,
-the spring V retracted and-held in position by

notch which will engage the free
Now, with

the free extremity of the arm V', resting in
the notech W, it is evident that when the float
U is raised by the water in the reservoir C to
a certain height its stem will come foreibly in
contact with the extremity of the hinged arm
V" and disengage it from the notch W, which

‘will allow spring V to actuate the steam- valve,

or a valve to which it is attached, thus sound-

ing an alarm and warning the attendant that
‘the pump L is not returning the water of con-

densation to the boiler A as fast as it is re-
By these means

G’'" represents a vessel contained within an-
other vessel, G'///, the space between the two

‘vessels formiug a?chmmel that counects the
two portions of the pipe G’ with each other, so
‘that the exhaust-steam, in passing from the
-eylinder of the engine I" to the interior cavity

of the vessel C, w1ll be compelled to pass around,

the vessel (x”", in the space between it and the
exterior vessel, G, thereby communicating a
-portionofits heatto the vessel G/,
(3" is provided with a perforated top for the
‘escape of steam that may be' generated 'in it
-into the space that sarrounds it, and also with

- Thisvessel

a pipe, O, having a-stop- .cock, which pipe con-
By op-
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erating the cock in pipe O water may be ad-
mitted into the vessel /Y7, which may be evapo-
rated in the manner already described, the
steam from such evaporation passing out of
the perforations in the top of the vessel G/,
The bottom of this vessel G'// 1s provided with
a pipe directeld downward through the bottom
of the vessel G/, to which pipe a stop-cockisap-
plied, by means of which the contents of vessel
G may be drawn as occasion requires. This
apparatus, composed of vessels G/ and G'*",

together with the reservoir II and the pipesand

- gtop-cocks deseribed, forms a very important

15

20

25

-sUpphed

30

35
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part of my invention, in that I supply thereby
pure distilied water to the boiler A to make good
the waste or loss that may result from the leak-
age and escape of steam and water in ranning
the engines I and DY, Although the cold
air traversing the ehannels in the vessel C will

condense to water the greater, if not the entire,

volume of exhuust-steam passing at the same

time through said vessel that will be returned

to the boiler A by the pump L, as set forth,
still there will be a large volume of water lost

daily by leakage of the boiler and engine-cyl-

inders, when in operation, which must be re-
By opening the cock in the pipe O
to a greater or less degree water will be ad-
mitted to the vessel G’’/, which will be readily
evaporated by the heat Of the exhaust-steam

which surrounds said vesselinits passage from

‘the steam-cylinders F/ and D’ to the vessel C.

The steam resulting from the evaporation of
this water will readily pass through the per-
forations in the top of the vessel G/, and from
thence pass directly into thevessel Ctobecon-
densed back to waterin the manner described,
and conveyed into the boiler A by means of the
pump and the pipe - connections. Thus, al-
though impure water may be admitted into the
\ Lbbel G’", only pure water w ill pass fromsaid
vessel in the form of steam to be conveyed to
the boiler. * The impurities of various kinds in
the water admitted into the vessel G’/ from
reservoir H may be drawn off from fime to time
by means of the pipes, which should be pro-
vided with stop-cocks, and which are connect-
ed with the bottom of said vessel. By these
means, if the boiler A is filled with pure water,
the waste or loss thereof resulting from run-

ning the engines may be supplied with pure

- water derived from impure water, thus effect-

6o

ually preventing the formation of scale or the
accumulation of dirt in the boiler A. In case,
however,it is notdesirablein practice to evapo-

rate the Water that is admitted to the vessel

G from the reservoir H, by allowing this ves-
sel to become filled with water from tl.llb reser-
voir H a continuous stream may then be caused
to flow through the perforations in the top of
the vessel G/ into the space between the lat-
ter and the vessel G’/ by a proper adjustment
of the valve in pipe O. This water wounld then
pass, with the exhaust-steam, into the vessel C

and become heated previous to its exit there-

from. Certain impuarities admitted with the

water, in the manner described, into the vessel

G/ would settle to the bottom of this vessel,

and could be drawn therefrom, as set forth. If

it is desired to add only pure or distilled water
to the boiler A from the vessel G/, the latter

' vesselshould not be permitted to fill w1th water,

and the water shonld only be admitted 1nto it
as fast as evaporation takes place. |
M and M’ represent the respective nipes,
with their valves, that supply the engines with
live steam from the boiler A. N designates

the pipe that supplies the vessel O wu:h cold
-air from the air- -pump D7

R designates the pipe that con ve,; sthe heat
ed air from the vessel C to the air-heater B.

QQ is a pipe that extends between the lower
extremlty of the steam-channel in the vessel
C and the upper extremity of the air-heater B.

By means of pipe Qan uninterrupted channel

is afforded for the exhaust-steam trom the cyl-
inders of the enginesto the flue-passage at the
upper exmemlty of the air-heater B, passing

through the open valve Q' insaid pipe, after Its
passage through the vebbel C.

R’ represents a pipe counecting mth the
pipe Q and passing into the reservoir H. It
will be seen that the pipe R’ passes to and {ro
a number of times in the reservoir H before it
emerges to terminate in a connection with the

pipe Q

R7is a valve closmg the plpa Q, by means,

of which the contents passing in this pipe may
be compelled to pass throuﬂl the pipe R/ in
the reservoir H.

R/" is a valve by means of which the pipe

Q may be closed above the junction of the pipe

R’ with the latter. Now, with the reservoir
H supplied with a flowing stream of cold wa-
ter, it is evident that Ly opening valve Q' and
closing the valve R/ in the pipe (} any uncon-
densed steam passing from the vessel C from

‘the two engines would immediately pass by

thechannel already described through the pipe
R/ in the reservoir H, where said steam would
be immediately condensed to water by the
cold water in said reservoir, surrounding the
pipe R/ in its passage through said reservolr,

and it will be seen that the water of condensa-—

tion in the pipe R/ in the reservoir H would
flow by 1ts own gravity through pipes Q and
C’ into the reservoir C”, to be retumed to the
boiler A 1n the manner set forth. o

M’ represents a pipe with a valve, connect-
ing the pipe M with the vessel S. Ly opening
the valve in pipe M and in the pipe M*/, and
also the valve Q' and valve R/, at the same

time closing the valve R/, live steam from the

boiler will pass through the pipe G/, thence

around the vessel G/ and into the steam-

channels in the vessel C, and from thence pass
through the pipe Q and pipe R/ into the res-
ervoir H in said pipe R/, and from thence back
into pine Q, to be discharged into the con-
ductor above the air-heater B. After atmos-
pheric air has been discharged or expelied
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live steam from the boﬂor A by closing' the
valve in the steam-pipe M'” and the valve R”

. in the steam-pipe Q, a partlal vacuum will be

| IO

20

economizing the prodootlon of power.
‘exhaust-steam 1s not E‘,HtlI‘EIV condensed to

immediately formed in the pipe R’ in reservoir

H, where said pipe is exposed to the cold water

ﬂowmg into and out of it.
um established in the pipe 'R/ the pistons of

the engines, when put in motion, will. be re-

lieved of the weight of the atmosphere, there- |
| from any cause to substitute new pipes for

by making low-pressure engines of both and

water by the cold air passing through the ves-

- sel G, such steam will immediately pass into

the oondenbmg -pipe in the reservoir H, where
condensation cannot fail to take plaoe
der certain conditions the apparatus Just de-

scribed for establishing a vacuum behind the
~ pistons in the engine- cylmders may be dis- |
pensed with, the condensation of the steam

being oarued o1 only in the vessel C. I de-

 sire to be understood asclaiming thatthe con-

densation of steam in a pipe traversing the
reservoir H is a valoable, though not an 1n-
dispensable, auxiliary in my invention.

P represents a pipe provided with a stop-:

cock that connects the pipe G’ with the pipe

"N. By means of this pipe and its stop-cock

~ steam may be added, it desired, to the air by

30

y which the COmbllthOIl of fuel is oarrled on in |

~ the furnace of the boiler A.

35

40

43

K is a pipe leading from the upper portion

of the air-heater B to the ash-pit of the furnace |

of the boiler A. Atthe lower extremity of the

pipe K it divides into two branches which en-

ter the ash-pit of the furnace of the boiler.
The lower branch, T, is provided with a valve,
T/, and termmates in the ash-pit by a free ex-
tr emlty, and the upper braonch, K7/, 1s provid-
ed with a valve, K/, and after eutermg and

passing partly aoroso the ash-pitin a horizon-

tal direction connects with a vertical pipe,
which in turn connects at its upper extremity

with a horizontal pipe, I, provided with sev- |
eral distribating-pipes, L’ each one of which
~enters it at one ox_tremlty (L[ld extends across

the space above the grate in the boiler-furnace.

50

It will be observed that the heating and dis-

~tributing pipes E/ are so arranged at a suit-
able distance from each other that gases re-
oultmg from combustion rising from the burn-

ing fuel will pass directly between them in

Y

thelrJourney to the apper part of the furnace.
The pipes E/ are finely perforated at their

free extremities, and are also provided with
rows of perforations near their center, extend-

~ing their entire length, so that any E,,.-.1soous

6o

65

elements discharged from ‘said perforations.

under pressure will pass out 1n jets at right
anﬂles, and into the currents of combustible
gases rising from the fuel, and thereby become

intimately mixed with the same, thus effect-
-ually completing the act of combustion.

horizontal pipe £ and its perpendicalar sup-
porting-pipe are connected by a loose joint,
o, (shown by Fig. 5,) composed of the open-

With this vacua--

If the

Un-

‘tute the ecombustion-chamber proper.
template the application of such a furnace to

The |

.ing ¢ in the pipe E and the entering portion,

¢/, with its flanges ¢*, and dowel-pirs ¢’. The

fixed portion of the connection is maintained

in the furnace of the boiler A. The pipes E/
should fit by looseJomts into the apertures in

| the horizontal pipe I, which joints are of the
| greatest practical utilitv for allowing them to

be quickly removed and replaced mthout in-
jury to the furnace, when it becomes necessary

those which have been injured by heat. The

| loose joints between pipes E and E’ are of the
| same kind as the joint I&/// above described.

In some instances the pipes E’ may be dis-
pensed with, in which case the heated gaseous
elements would 1Issue dlreotly from the aper-

| tures in the pipe E, that in the other case

would be occupied by one extremity of the
pipes E/, instead of issuing from the perfora-

‘tions in qa,ld pipes, as heretofore described.

In practice I shall sometimes apply furnace-
brick, or other equivalent material thatis high-

1w refractory to heat, to the upper and loom

sides of the beating zmd distributing pipes I/
for the protection of the same against the m
tense heat to which they are exposed

I may adopt, as a modification of the heating

and dlstrlbutmg apparotus above descrlbed

an apparatus similar to that desecribed in the
schedule annexed to my Letters Patent dated
Janunary 4, 1881, for dispensing liquid and pul-

verized fuol in horlzontal directions above the

grate-bars and below the air-heater in the fuel-

chamber of the furnace. Said apparatus for

| dispensing theliquid and pulverized fuel con-

sists (see Iig. 4) of the receptacle 2, steam-pipe

1, conducting-pipe 3, and disks 4 and 5 for the -

lateral dlSpelSIOD of the liquid or pulverized
fuel. The fuel above named, admitted into
the receptacle 2, would be oomed by the force

of steam fr_om..tho pipe 1 through the pipe 3 to

the disks 4 and 5 to be dispersed horizontally
above the grate-bars of the furnace and below
the heating and dlStI‘lblltlllg arms B/, In this
case the space below the pipes I would con-
stitute the fuel-chamber of the furnace, while

the space above the said pipes would oonstx-
1 con-

the melting, reduction, or purification of ores,

=
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metals, or minerals, or to any other purpose .

‘In the arts, as well as for the production of

steam. |

In the practical operation of my invention
(when it is desired to free the engines from
atmospheric pressure) pure water should be
introduced i1nto the boiler A, and a fire from

wood, or anthracite or bituminous coal, kindled

1n the furnace on its ograte. After tho steamn-

gage indicates a pressure of steam in the boiler
'exoeedmg the weight of one atmosphere the
steam-valves should be opened, so as to admit
live steam from the boiler into the vessel S,
after which the valve Q' and the valve R/ in
‘the pipe Q should be openod while the valve

| R” in the pipe O should be shut

S

120

130

Thls will |




LO

20

30

35

afford a continuous channel for the live steam
from the boiler A through the vessel S, pipe
G/, the space between the vessels G/’ and G/,
into the vessel C, and from thence through the
pipes R and Q into the conductor. above the
air-heater B. After atmospheric air has been
expelled from the channel justi described by
the live steam from the boiler A the valve
R/ in pipe Q should be shut: Then cold water
should be introduced into the reservoir H,
which will instantly condense the steam in the
therein-contained portion of the pipe R/, form-
ing a partial vacuum behind the plstons in the
cylinders K/ 1)/,

I would here add that in practice a small
stream of cold water should be kept constantly
flowing into and out of the reservoir H to pre-
vent the water therein from becoming heated.
When the steam-pressure in the boiler has be-
come sufficient the valvesin pipes M M/ should
be opened, and at the same time the door of the
ash-pit should be securely closed. The action
of the cylinder D’ will at once give motion to
theair-pump D’ and the water-pump L. From
the pump D’ a current of air will be forced
through the pipe N, vessel C, pipe R, air-heater
B, pipe K, and from the latter pipe, by its two
branches, into the ash-pit beneath the grate
and out of the perforations in the combined
air heater and distributer above the grate; or
if the heating and distributing pipes are not
employed the air will be forced out of the ap-
ertures in the horizontal pipe E. Said air,in its
course through vessel C and heater B, will be-
come healed to a greater or_lessintensity by the
exhaust-steam 1n the vessel C and the escap-

ing gases {from the top of the boﬂer pasmng

- through the heater B.
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5_0

53

The advantage of supphmg heated air be-
neath the furnace-grate to carry on the process
of combustion of the ignited fuel above it need

not be herein set forth, and also the advantage

of 1njecting heated gaseous elements contain-
ing oxygeun and hydrogen gasesin jetsinto the
combustible gases rising {rom the ignited fuel
1s well known |

It will be observed in this connection that
the combined air beater and distribater, com-

- posed of a vertieal -pipe- connecting -with the.

horizontal pipe Il and its perforated distribut-
ing-branches I/, from its positionin the furnace
of the boiler, Sewes to reheat the heated air
and steam to a still greater intensity during
thelir passage through it, whether they are dis-
charged from theopenings or apertures in pipe
It or {from the perforated pipes K/,

By adopting the modification of the air heat-
er and distributer which allows the pipes E’ to
be raised or lowered, as described in my afore-

sald patent, the said pipes may be adjusted

nearer to or farther from the ignited fuel than
would be possible if the pipes were fixed per-
manently in one position. In thiscase the ap-
plication of furnace-brick to the pipes E, or the
incasing of eachone of these pipesinacylinder
of fire-clay, might in some cases be desirable.

ticularly described hereinafter.

K 268,156

The incasing-cylinders would be suitably per-
forated for the eséape of the gaseous elements.

Insome instancesafan might beusedinstead
of the air-pump D/, although I prefer to use
the air-pump.

As the perfect combustion of the fuel re-
quires a certain volume of atmospheric air to
every pouud of carbon that the fuel may con-
tain, when air alone 18 used to eftect its com-
bustion, by the use of an air-pump of a certain
capacity, if the quantity of carbon in the fuel
burned per hour 1s actually known, by giving
a certain activity to the air-pump, so that from
three handred and twenty-five to three hun-

dred and fifty cubie feet ot air will be supplied

In a proper manner to the furnace to every
pouand of carbon consuined therein per hour,
an approximately perfect combustion of fuel
used may be realized; but in the application
of an air-pump in the manner described for
measaring the amounnt of air supplied to a fur-
nace per hour the air must be heated before it
is discharged in the furnace, and part of this
heated air must be discharged into the current
of combustible gases rising from the 1gnited
fuel on the grate, as above described.
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By means of the pipe P and its valve steam

may bhe mixed with the air that is supplied to
the furnace to carry on combustion.

In case of the dispersion of liquid and pul
verized fuel, as set forth, the use of a certain

95

volume of St‘eam mixed with the air discharged

into the furnace, especially when the barome-
ter shows unusual density of the atmosphere,
would conduce to a greater economy in fuel.

i The exbaust-steam, after leaving the steam-
chest I, comesincontact with the pipe(G“atthe
point at which 1t enters the vessel 5, and near

the point where the pipe '/ enters the boiler.
This feature is very important,and will be par-
Aftter leaving
the vessel S the exhaust-steam passes for a
certain distance around the pipe G//, which is
inclosed in pipe G/, and thence through this
pipe to the vessel C, where it traverses a chan-

| nel or channels separate from the cold-air

channel only by the thickness of metal suffi-
cient to withstand the steam-pressure. In this
channel the condensation of steam fo water at
or below the boiling temperatuare is effected by
the cold air, as described, while in a continu-
ation of this same channel—viz., in the pipe R/
in the reservoir H—i1s a vacuuwm, thereby re-
lieving the piston in the eylinder F’ of atmos-
pheric pressureand greatly economizing power.
In case that the current of cold air supplied by
the air-pump D’ to the vessel C should not en-
tirely condense to water the exhanst-steam
passing to said vessel from the cylinders FY
and D, said steam will immediately pass to
the pipe I’ in the reservoir H, where its con-
densation must take place. Thus the reser-
voir H, with its pipe, becomes a valuable aux-
iliary to the vessel C, and shounld be of ample
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capacity to meet all of the necessary reqmre- |

ments

.!_n.
.;




10

20

| .'2—68, 176

l

It it should not be deswed to relieve the,
pistonsin thetwo enginesof atmospberic press-

ure when in use, the valve R”, and also -the |
valve R/ in pipe Q, may be Opened allowing
a free channel from the vessel C outward to the

atmosphere. In such case the reservoir H and

its pipe R’ could be dispensed with altogether.

The water of condensation will flow by its

~own gravity from vessel C through pipe C/into
| pipe &, and the water-heater within lt is only

the reservoir €/, and from thence to the force-

pump L, to be returned to the boiler through |
~ the pipe G”. The reservoir G tulfills a very

important office in my invention in supplying
a vessel to contain for a considerable period of
time the water of ¢ondensation flowing from
the vessel U, in case of any derangement in the
working of the force-pump L. -This will pre-

~ vent the steam-channels in the vessel C from
being tlooded with the water of condensation

should the forece-pump cease to work properly.

-~ T'he alarm mechanism described wonld warn
the attendant of any danger from the above
~cause. This alarm mechanism may be omitted-

1Trom reservoir O, and the glass gage, with

25 which it is provided, depended on to indicate

to the eye the depth of water 1t may contain.
The-leakage of water from the boiler may

 be repaired by allowing a sinall stream toflow

into the vessel '/ through the pipe O, which
leadsto thereservoir H, If the stream is only
sufficient to repair the waste in the boiler A,

and is in correct proportion to the size of the

vessel G/, evaporation of said water in said |

vessel will take place as fast as it is admitted,
from the effects of the heat of the exhaust

steam passing around said vessel G/, The
steam resulting from the evaporation of said
water will pass out of the perforated top of-
the vessel G/ and enter the vessel C,.to be
condensed with the exhaust-steam. If de-

sired, water may be so freely admitted into the |
-what I claim as new, and desxre Lo secure bv

Letters Patent, i1s—

vessel G/ fram reservoir H that it will pass
through the perforated top of G/ and, with

the exhaust-steamw, enter the vessel C.” This |
-would convert the steam-channel in vessel C

into a water-heater. The water of conden-
sation, after passing the force-pump L, enters

the pipe G’/, whose interior is contlnuous-

with the 1nter10r of the boiler A. It should

be borne in mind that when the water enters:

~ the pipe G’ through pump L it is heated so as
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to be near the boiling-point, and that after en-
tering pipe G/ it is still farther heated by the
exhaust-steam until it reaches the vessel D,
where its temperature rises to only a few de-
grees below the temperature of the steam in
the cylinder of the engine If, |

It will be observed that in the vessel S the

exhanst-steam from the cylinder I’ comes in |

direct contact with the water-heating pipe G/

~at or near the pointat which its expansion com-

mences to take place, thus communicating to
said pipe a degree of heat a little below the
heat of the steam in the boiler A, and-that it

“continues to give out heat as 1ts expansion.

1

|

en]arged portlon of pipe G’. Consequently,
with the water heated to or near the bm]mg
point,as it passes tbe pump Linto the pipe G

1t 1s evident that it will enter the boiler A in 9o

the manner specifieéd at a temperature a few
degrees below the. temperature of the water
therein,if the steam is not worked expansively
in the cylinders of the’engines. The vessel S
is only a continuation and enlargement of the y¢

an dlﬂpllf](,d:tl()ll of pipe /. |

The importance of making the interior of
the pipe G/ continuous with the interior of
the boiler A must not be overlecoked, as water 8o
beated to a temperature that the waterin said
pipe acquires in the vessel S and the pipe G/

could not be readily returned by a pump or
other apparatus to the boiler A. In some -

cases the air-heater B might be dispensed with, 8g

‘the heated air from the vessel C being cou-

veyed directly to the furnace of the boiler A,

-and, 1f desired, the water-heating ﬂpparatus_
;(CUmposed of vessel S, pipe G and the pipe

G’) may be dispensed with, the water being go

_returned directly to the boiler by the pump L.

In certain patents which bhave been granted

to me, dated. respectively June 8, 1867 Janu-

ary 4, 1851, and April 5, 1881, several forms of
air heating and distri-buting a;ppa,ratus are de- 5
scribed for effecting the process of combustion

of combustible gases rising from the ignited
fuel; but in such case a separate chamber for
such combustion is required. In the present
application the greatest simplicity and dura- 100
bility are combined 1n an apparatus for the

same purpose without the necessity of a sepa-

rate combustion-chamber to complete the pro-
cess of combustion, and a great advantage is
| derived from the parts being easily afijusted 105

in case of repairs.
"Having thus fully described wy invention,

1. The combination of the horizontal plpe I, 110

its perpendicular pipe, the perforated distrib--
uting-pipes, and the loose joint-connections ot
these pipes, substantially as described.

2. Thecombinationof theairheatingand dis--

tributing device, a furnace, the vessel C, and ‘115

the air-heater B, subsmutlal]y as deseribed.
3. Thecombination of theairheatinganddis-

tributing device,arrangedin the furnace above
‘the grate, with the device 4 and 5 above the =
| grate for dispersing liquid and pulverxzed fuel, 120

substantially as described.

4. The combination of the vessel C CO-
structed of concentric tubes with closed ex-
tremities, forming spaces between said tubes,

and the short connecting-tubes between said 125

spaces, substantially as described.
5. The combination of the outside shell of
the air-heater B, the heating-flues therein, and

the transverse partitions, the latter being cut

away at alternate portions of the diameter of 130
said shell, whereby gaseous elements passing

takes place through the entlre length of the through sa1d vessel under pressure . in a zigzag
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 direction will absorb a large amount of heat | L, the interior of pipe G/ bemg continuous

~ passing through the sald ﬂues, sub&,tantlally
- asdeseribed.,

6. The combmatlon of the air-pump D’ for. ;

measuring the volume of heated air supplied

- to the .boiler'-fm‘-nace, the air-heater at the top-

- of the boiler, and the pipe-connections and |

- their cocks hetween the said pump and heater |

o saubstantldlly as deseribed.

10
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The combination of the reservoir (;” tlles |
vebsd C, the pump L, and the pipe- connec- |
tions prcvided with S:top:-_cocks;_. substantially |
‘as described, and for the purposes specified. |
8. The combination of the reservoir U/, air-
‘heating vessel O, and the apparatns composed |
. of the float and stem thereof, the noteh W, the |
. hingedarm,the spring, and an alarm, Substan-:

o tlally 2.8 aml for the purpose set forth. =

- 9. The combination of the vessel (J’” the: . I

- vessel G the: pipe O, its stop-coek, the res- | water- heater,) the vessels G/ and fa”” and 55. EEREEE.
o ervolr H, and the a:irf-h-eatililg :v_essel O, sub- | |
stantially as and for the purpose specified.
10, The combination of the air-heating ves- |
sel €, vessel G', its. perforated top, the in-
2z closing vessel G/, and the outlet-pipe at the:
= bottom, provided mth a stop w(,h substan-;

D ’rla,l]y as described.

11. The combmatmn Of tlie Steam mpe G’-'
R Wlth the: apparatus consisting of the vessels |
30 G and G, the vessel C, 'md the pump L,
- with their pipe- conne(,tmns and St0p cocks,
SR subbtantmlly as described. | R
12, The combination of the air- heatmg ves-

L sel U, the exbaust-pipe of engiue I, the vessel
s

0, the pipe (x”/, the pipe G/, boiler 'A,,. and pump

| w1th the boiler, substantially as deseribed.

13. The GOmbIHELtIOH of the air-heating: ves-
Sel C, the engine-cylinder F, vessel 5, 1Jipe G/,

- seribedd.

-the pipes G’ G, ,(with or without thie vessel S )

| in eombination 'with the boiler A, pump L, res-
ervoir (;”, and vessel (/ subst.:mtm‘ly as de 45._ L

seribed. |
15. The plOCGH& conmstmn in heatmg the 311
by the exhaust used for carrying on the com-

| ‘bustion of fuel and atthe same time reheatmn -
the water derived from its condensation to a go.

16, The combination of the vessel U, (as a

pipe O with the tube &/, the air- pump,the pipe
N, and reservoir H, 5ubbtau tially as described.

voir H, pipe R, air-aeater B, and the: pipes
with GOC]{b commumc&tmg wﬂsh S&ld parts Sub
istantlally as described. |

.w1tnesses

WRGIL W BLANOHA]J)

ertn elsises

"H. P. {aISSON .
| _JOHN R. QUAIFI‘.‘-

pipe G, :111{1 hmler A substdntmlly as de 40: o

14. The W dter heatmﬂ‘ dewce conslstmg nf o

[

very high degree of temperature before the = o
latter is returned to the boiler, substantially - |
~t1in the mapner and for the purposesdeseribed.: |

1. The cOmbinati(m,:in- a ;l:ow-pl"'essu;re:en-. SRR
gine, of the cylinder If, boiler A, vessel C,res-
ervoir C/, water-pump L, air-pump D/, reser- ._60- R

In testimony that L 01&1111 the foreﬂomb as . S
myownl afﬁx iy smnatnre 1n presence ot two 65; SR
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