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To all whom it may concerm:

Be it knewn that I, GEOrRGE Y. BONTS, a.
- citizen of the United States, residing at Chi-
cago, in the county ot Cook and State of -
nois, have invented a new and useful Power-

Economizing System, of which the following
is a specification. . D
My invention relates to power systems 1n
which water is converted into steam and the
steam pressure used to drive any kind of a
steam motor; and the objects of my improve-
ments are, first, to provide a compound en-
sine having the area of one of its pistons at
least seven or more times the area of the
other piston; second, to pass the exhaust
steam from a plurality ofienginesinto the cyl-
inder having the large piston; third, to super-
heat the steam from one or more exhausts
hefore passing it to the engine; fourth, to
utilize the hot gases coming from the furnace

to heat water and steam; fifth, to utilize the
‘hot gases coming from the furnace to heat

the draft air from the furnace, about as
shown and other objects which will become
ap })m‘ent from the description to follow.
Heretofore compound engines have been
made, but with the larger piston of such size
with relation to the smaller piston that only
the exhaust steam from the one cylinder con-
taining the small piston could be used in said
large cylinder. . The exhaust steam was de-
livered to the large cylinder direct from the
small cylinder without being superheated.
The hot gases from the furnace after pass-
ing through the boiler were permitted to be

N wasted by passing directly into the chimney.

. sc

By myinmproved construction and arrange-

ment of parts I utilize what may be consid-
ered all the available heat created by the fur-

nace or fire under the boiler, and the low pres-

~sure steain is superheated before entering the
low pressure cylinder. This permits of a

much Jarger area of difference between the

~high pressure cylinder and the low pressure;
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“and the larger the low pressure cylinder 1s
the greater will the vacuum area be and

therefore also the economy increased. _
My system also provides for heating water

- or other matters by the exhausts of the.sev-

eral small engines. |

While I have shown and will describe a
number of devices in combination to attain
the objects of myv invention, I desire to have

it understood that not all of the devices

' 'sh'0Wn_are' necessarily required to come with-
in the scope of my invention as will be par-
ticularly pointed out in the appended claimus.

- In the drawing forming a part of this spect-

Jow pressure boiler, a plurality of high pres-
sure cylinders, a low pressure cylinder a
draft heater, and a steam superheater con-
nected and arranged to give the most eco-
nomical results. . o o -
Similar reference characters refer to simm-

| lar parts throughout.

The boiler 1,1s shown as being a water tube
boiler, and is shown as being provided with
an under feed stoker 2, operated by the
steam cvlinder 3, although any style of fire
place and grate may be provided. I prefer-
‘ably employ a forced draft for the furnace
fire through the duct 4 by means-of the fan 5

| which is driven by the steam engine 6. To
| the suction side of the fan 5.is connected an

air duct 7 which leads to the air heater 8.

hot gases from the fire under the boiler 1 pass
before passing out through the chimney 10;
and is also provided with a plurality of inlet
openings 11 for the admission of outside air
into said heater 8. | L

kept at the proper level by the ordinary boiler
valves. Preferably between the draft heater
8 and the boiler 1 is placed a low pressure

boiler 13 provided with ‘a plurality of tubes

the fire under the boiler 1 pass before passing

fication I illustrate a high pressure boiler, a
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The heater 8 is a sheet metal boiler provided -
with a plurality of tubes 9 through which the

8o

The water inside of the boiler 1 and 13 is

35

pump 12, being regulated to each by proper

14 through which the hot gases coming irom g¢o.

through the tubes 9 in the heater 8. ithin

vided a steam superheater 15. L
The live steam under high pressure from
boiler 1 is led through pipe 16 to the com-
pound engine 17 which 1s provided with the
high pressure cylinder 18 and the low pres-

19 is preferably seven or more times as large
as the high pressure cylinder 18. The ex-

the hot gases flues about the boiler 1 is pro-
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sure cylinder 19. The low pressure cylinder

haust steanm from the low pressure cylinder .

19 is preferably passed into a condenser 20,

from whence the water is pumped back into

the boiler 1 through the pipe 22 by the pump
12. Steam pressure from the boiler 11s sup-

1_05

“plied to the engine 6 through the branch 23
| to the cylinder 3 through the branch 24; to
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the condenser prinp eylinder 25 throueh the
branch 26 and (o the boiler nump 12 through
the braneli 27, The cxhaust steam fron the
compound engine evlinder 18 is Jod directly
into exlinder 19 but the exhausts from
all thie remaiming eylinders are Jod through
PHpe 28 Into the Jow pressure boiler 13, from
this it passes through the pipe 29, through
the steam superheacer 15 and then finally-
throueh the pipe 30 into the cylinder 19 of
the compound engine, joming the exhaust
trom the eylinder 18 in the enlargement 31 of
Lhe pipe 30 adjacent to the cylinder 19. In-
stead of taking this course, the exhaust
steanm from the compound engine cylinder 18
may pass through the superheater 15 with
all the exhausts and thence into the cylinder
195 or all the exhausts may pass directly into
the superheater 15 imstead of first passing
mto the hoiler 13, , '
The pipe 28 is connected between boiler 13
andd engine 6, and is con- ected to cvlinder 3
by the branch 325 to the condenser cylinder
25 by ihe branch 33; and to the cylinder of
punmip 12 by the branch 34 o
It will be seen that by the use of this SVS-
o practically all the heat created by the
fire under the boiler is used to advantage and

‘the steam is so manipulated through the (if-

ferent apparatus as to give the most efficient
result. _ |

In operation the fire under the boiler 1 is
supplied with heated fresh air through the
duct 4 by the fan o the hot gases from the
fire pass through the flues of the boiler 1,

- thence they pass through the fiyes of the low
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pressure boiler 13, and thence through the
flues of the draft ajp heater 8 and finally out
through the chimney 10. The steam gener-
ated in the boiler 1 is led to the different en-
gines through the pipe 16 and its tributaries.

The exhaust from the different engines is led
pressure boiler 13 and from

mnto the low

thence through the superheater 15, after
which it mav be led into the low pressure cyl-
inder 19 of the engime 17 or out to a heater to
heat water for boiler feeds. '

The exhaust from the Jow pressure cylinder
19 1s condensed by any desired form of con-
denser 20, and the water stored in a hot we]]
21 from which it 1s pumped into the bojler
again. |

Having thus fully described! my inventiofn

what T claim as new and desire to secure hy
Letters Patent of the United States is:—
I.In a power economizing system, a
source of steam supply, a plurality of engines
one of which is a
superheater and connectjons whereby the
exhaust steam from af] engines except the

compound engine is led. through said super- |

heater and thence with the exhaust from the
high pressure evlinder of sald compound en-
aine to the low pressure evlinder of said com-
pound engine, |

1

compound engine, a steamn

-

i

j
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2. Ina power CCONONMIZING system. o higl
pressure botler, a Jow pressure boiler, a stean
superheater, a furnace for heating said two
bollers and said superheater, a plurality of
engines-one of which is n compound engine,
and connections whereby the exhaust stearn
from all engines except the compound Cheie
is led to the Jow pressure hoiler, thepee
through said steam superheater and witl
the exhaust from t]e high pressure cvlinder
of the compound engine to the Jow pressure
cyhnder of the compound engine,

3. In a power ceconomizing systen, a higls

pressure bhoiler, a steam superheater, a fu-
nace for heating said hoiloy and said super-

heater, a plurality of engines one of whichis a
compound engine and connections wherehy
steam from all encines except
the compound engine is led throush sajd
superheater and thence together with the ex-
haust from the igh pressure evlinder of the
compound engine to the Jow pressure c¢vlin-
der of said compound engine, |

4. In a power economizing system, a high
pressure boiler, a plurality of engines one of
which is a compound engine, a steam super-
neater and connections whereby the exhaust
steam from all engines except the compound
engine is led through said superheater and
thence together with tlie exhaust from the
high pressure cylinder of the compound en-
gine to the low pressure cylinder of said com-
pound engine. 1

5. In a power economizing system, a, higly
pressure boiler, a low i

ressure botler, a plu-
rality of engines one of which Is & compound

Cngine, a steam superheater and connections

whereby the exhaust steam from all engines
except the compound engine is led to the Jow
pressure boiler, thence through the said
steam superheater and together with the ex-
haust steam from the high pressure cylinder
of the compound engine to the low pressure
cylinder of said compound engine, ‘
6. In a power economizing system, g high
pressure boiler, a compound engine for fur-
nishing power, an engine for operating the
furnace stoker, an engine for operating the
feed water PUip, a steam superheater and
connections whereby the exhaust steam from
the two last named engines is led through
sald superheater and thence together with
the exhaust steam from the high
cylinder of said compound engine to the low
pressure cylinder of said compound engine.
7. In a power econonuzing system, a high
pressure boiler, a low pressure boiler, a steam
superheater, a furnace for heating said two
boilers and said steam superheater, a com-
ound engine for furnishing power, an engine
for operating the furnace stoker, an engine
for operating the feed water pump, and con-
nections whereby the exhaust steam from
led through

through said

the two last named eNgInes is
said low pressure

boiler, thence

pressure
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superheater and _t_ogether"with ‘t_he exhaust | two subscribing witnesses this 1 1th"da,y'-.of- o

- steam from the high pressure cvlinder of the November 1903 at. Chicago, Illinois.

- compound engine to the low pressure cylin- - S - .
der of theco:[f{gound engine, to the low pres- | GEORGE Y. BONUS.

sure cylinder of said compound engine. '

Witnesses :

Tn testimony whereof 1 have signed my 1 - R.J. JACKER,
' C. L. Cross.

name to this specifi®ation in the presence of ,
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