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To all whom it ma 1 CONCerw: |
Beit known that I, AUGUSTUS A. BAL.L Jr.,
a citizen of the Umted States, remdmg eb
Lynn, county of Essex, State of Massachu-
5 setts, have invented certain new and useful
Improvements in Exhaust-Reliefs for Steam-
Vehicles, of which the following 1s a speelh-
cation.

This invention relates to a steam- power 8ys-

ro tem particularly adapted for self-propelled

vehicles in which a condenser is employed for

- recovering the water of condensation of the
exhaust-steam from the engine.

The object of my invention is to DI‘OVlde

15 means by which relief is afforded for excess-

1ve steam-exhaust delivered fromn the engine

at heavy loads and whereupon such exhaust

i1s introduced into the boiler-flue for inducing

a forced draft. The exhaust is preferably

20 reheated before entering the flue and issues

therefrom into the air as an invisible gas at-

‘normal atmospheric conditions.
The condenser which I employ is of such
capacity as to be sufficient to fulfil average
25 conditions of operation or, in other words, to
condense the full steam-exhaust of tne en-
- gine atnormal load. Inview of this thecon-
denser can be of minimum weight and size—
lmportant factors in automobile equipments.
30 Underheavyloads,however—as,for instance,
ascendingsteep gradesortravelingoverheavy

;.

- roads—the exhaust of the engineis consider-

ably inereased, frequently to a point where
it exceeds the normal capacity of the con-
35 denser. The pressure in the condenser un-
der these conditions is accordingly augment-
ed. Unless an outlet is provided for the ex-

cess steam the counter-pressure will materi- |
In

. ally affect the operation of the engine.
40 order to avert this, I provide an auntomat-
ically-operated relief-valve in the exhaust-

- pipe, preferably adjacent the engine, whose
function is to afford an outlet for the steam
when the amount delivered exceeds the ca-

45 pacity of the condenser. This relief-valve
operates automatically by the back pressure

of the exhaust, and it may be set to act at
any predetermined pressure.  The outletside

of the relief-valveis prefera,bly, althoughnot |

‘into the down-flue of the boiler, where it ex-

“Thus Lhe forced draft acts automatically to

‘thereto.

“vapor afterward superheated. -

neceeearlly, in communication with a heat- 5o
ing-coil in the boiler located ed,]a,eent to the
burner In this coil the steam is reheated
and then passes through a pipe that leads

hausts with considerable pressure, so as to
induce a forced draft. The heat of the flame
in the boiler is thereby intensified, contrib-
uting a larger number of heat umbe to raise
the tempereture of the boiler and accelerate .
the generation of steam. It will be noted 6o
that this forced draft occurs only at times
when the engine is under heavy loads, when
a large demand is made upon the Dboiler.

55

accelerate the generation of steam under
abnormal eendlthns to meet the demands of
the engine. Furthermore,the relief-exhaust
by bem-:r reheated in the heatmg coils of the

‘boiler issues into the atmosphere in the state
of an invisible gas.

In the aceompanying dra.wmg, which illus-
trates one embodiment of my invention, is
shown diagrammatically an automobile steam
system having my exhaust rehef applied

Referring to the drawmg, 1 represenbe a .
boiler, preferably a steam-generator of the
-ﬂasher type, wherein the water is gradually
heated to the point of vaporization and the

- 2 is a source of water-supply from which
water is forced under action of a plunger-

pump 3 into the water-tubes of the boliler.

The pump 3 is connected 1n the water-supply
pipe 4 and is provided with the usual suction
and delivery valves 5 and 6. _
The boiler is provided with a hydrocarbon- -
burner 7 of approved form and with a dou-
ble-draft flue 8. The burner is supplied with
liguid fuel by a sapply-tank 9, from which
the fuel feeds through pipe 10. A pump 11
is provided in cennecbion with the supply-
tank 9 for establishing the necessary pres-
sure. -The burner operates under natural
draft except when the volume.of the exhaust
1s greater than the condenser can handle.
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" At such times the burner works under a com- -

bination of natural and forced draft.
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age load work.

- of the boiler,
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A steam-supply pipe 12, extending from | load, the steam exhausts into the condenser

the boiler, connects with an engine 135, a
throttle 14 in said pipe serving to control the
speed of the engine. A condenser 15, of any
preferred construction, is connected with the
exhaust side of the engine by the exhaust-
pipe 16. This condenser preferably has a ca-
pacity equivalent to the normal exhaust ot
the steam. In other words, the capacity of
the condenser 18 sufficient to condense the
exhaust of the engine when the demand for
steamis normal, as when running under aver-
The water of condensation
may be drawn off from the condenser in any
well-known manner and returned to the wa-
ter-tank 2. Adjacent the engine a relief-
valve 17 18 arranged in the exhaust-pipe.
This valve may operate at any desired pres-
sure by adjusting the tension of its spring 18,
and in practice it has been found to give sat-

“isfactory results by having the valve adjust-

ed to be operative at a pressure from two to
five pounds. I do not, however, limit my-
self to these or any other specific pressures.

The outlet or relief side of the relief-valve
17 1s connected with a heating-coil 19 by
means of a pipe 20. - The coil 19 consists of
several turns of pipe that are arranged 1n
the boiler above the burner-flame, preferably
circumscribing the same, so as to be beyond
the intense heat to prevent the coil from
burning out. The heating-coil continues in
a riser 21, which terminates in the down-flue
The relief-exhaust steam that
enters the heating-coil is in a partially-con-
densed or wet state and upon being subject-
ed again to the flame it becomes reheated.
This raises its pressure and temperature and
causes it to discharge into the down-fiue with
congiderable force, creating thereby a strong
draft, and consequently increasing the steam
production of the boiler.

It has been previously stated that depend-

ence is placed upon a natural draft on the |

burner for normal operation and a forced
draft for abnormal operation, which arrange-
ment I have found to operate satisfactorily.
It may happen that for some reason the
steaming capacity of the boiler is reduced.
This may be due to a fault in the boiler or to
the burner, or both, or the fuel may be poor.
To provide for such contingencies, a steam-
pipe 22 is provided, which is connected to
the throttle side of the boiler and discharges
vapor in a manner to create a forced drafton
the burner. In the present embodiment of
my invention the pipe 22 discharges into the
downwardly-opening flue through the up-
per end of the riser 21; but obviously the
same result can be obtained in other ways.
In order to control the passage of vapor
through the discharge-pipe, a manually-ac-
tuated valve 23 is provided, which is prefer-
ably located at a point where it ean be con-
veniently reached by the operator.

When the engine i8 running under normal

e, . ¥ ______ __ _____________________________________________ + 5§ - 5 I "~ &N ___ . X' T'B_ 7 ]

|

in the usual manner, When, however, the
load on the engine is increased by obvious

causes, the exhaust-steam exceeds its normal
volume, so that the condenser is unable to
provide for this new condition. Thereupon

the pressure in the condenser and exhaust-

pipe increases until it is sufficient to over-
come the tension of the relief-valve spring.
This back pressure then opens the relief-
valve and permits the excess of exhaust to
escape therethrough. The relief-valve re-
mains open so long as the engine 1s over-
loaded and the back pressure exists in the
condenser. Thus at times of abnormal ex-
haust the usual volume of steam passes into
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the condenser, while that which 18 1n excess

of the condenser capacity passes through the
relief-valve. Passing from the relief-valve
the relief-exhaust steam enters the heating-
coils to be reheated, thence passing into the
down-flue of the boiler, wherein 1t creates a
forced draft and issues into the atmosphere
as an invisible gas. .

It will be observed that the relief-valve acts
auntomatically at such times when the engine
is overloaded and creating an abunormal de-
mand for steam. The forced draft occasioned
by the relief-exhaust contributes simulta-
neously to accelerate the generation of steam
in the boiler to approximate the demand of
steam created by the engine. 'T'his tendency
to accelerate the generation. of steam Dby
means of the forced draft varies in direct
proportion to the excess of exhaust beyond
the capacity of the condenser.

In accordance with the provisions of the
Patent Statutes I have described the princi-
pie of operation of my invention, together
with the apparatus which I now consider to
be the best embodiment thereof; but I desire
to have it understood that the apparatus
shown is only illustrative and that the inven-
tion can be carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In combination, a boiler normally work-
ing under natural draft, a burner, an engine,
a condenser arranged to receive the exhaust
from the engine, a relief-valve in the con-
denser system which opens when the volume
of steam delivered by the engine exceeds the
capacity of the condenser, and a conduilt
which receives the exhaust from the relief-
valveand dischargesitin a manner toincrease
the draft on the burner. |

2. In combination, a boiler normally work-
ing ander natural draft, a burner, an engine,
a condenser arranged to receive the exhaust
from the engiune, a relief-valve in the con-
denser system which opens when the volume
of steam delivered by the engine exceeds the
capacity of the condenser, a conduit which
receives the exhaust from the relief-valve
and discharges itina manner to increase the
draft on the burner, and a means acting in
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conJunctlon with the exhaust for mcreasmﬂ' 7 1110'-(3011 connected w1th the rehef device and 35

the draft on the burner. | .
3. The combination of a boiler operatmg at

normal ecapacity, an engine, a condenseér hav-

ing a maximum capacity equivalent to the

normal exhaust of the engine, means for di-

- rectly relieving the engine of the exhaust-

IO

20

25

steam in excess of the capacity of the con-
denser, and means for utilizing the excess ex-
haust—stemn for accelerating the ﬂ‘enerdtlon
of steam in the boiler.

4. The combination of a boiler opemtmg at-.

normal capaclty, an engine, a condenser hav-
Ing a maximum capacity equwalent to the
normal exhaust of the engine, automatic

“means for exhausting dlrecbly from the en-
gine the steam exeeedmw the capacity of the-

condenser and means for utilizing the excess-
ive exhdust steam to. increase the tempera-
ture of the boiler. -

The combination of a boiler operatmﬂ‘ at

_IlOl‘['ﬂcﬂ capacity, an engme acondenser hav-
ing a maximum- capacity equivalent to the

normal exhaust of the engine, automatic
means for exhausting directly from the en-
gine the steam exceequ in volume the ca-

| pacity of the condenser, and means for utiliz-

_30

ing the excessive e*{h@usb-%team to 1nduce a
forced draft in the boiler.

6.- The combination of a boiler, a flue there-
for,an engine, a condenser havmﬂ amaximum
capaeity for condensing the norma,l exhaust
of the engine, a relief device interposed be-

tween sald engine and condenser, and a heat- |

termmatlnw in the flue of the bmler for ereat-
ing a forced draft. |

7 In combination, a bmler having a flue-

opening, a burner located within . Lhe boiler-

casing, an engine, a condenser which is nor-
mally eonneeted to the engine and diseon-
nected from the boiler-casing, and automatic

40

means acting when the volume of the exhaust

18 greater than the condenser can handle, for

establishing communication between the flue
and the eondenser while pemmttmg the con-
denser to act in its normal manner. |

43

8. The combination of a boiler, anengine,a

condenser having a predetermmed capacity,
an automatic rellef valve operative at a pres-

sure slightly exceeding the condenser-pres-
sare, and a heating-coil in the boiler for re-
heatinﬂ' the excess exhaust from the relief-

valve prehmmary to 1ssumg it into the atmos-

phere. .
9. The eombination of a bmler havmg )

down-flue, an engine, a condenser, a relief-
valve operated by the back pressure of the
condenser during conditions of excess ex-
haust from the engine, and a heablng-cml in
the boiler connected with the relief-vaive a,nd |
terminating in the down-flue., = o
In witness whereof I hereunto set my hand

thls 4th day of Juue, 1903. |
AUGUSTUS A, BALL JR.
V’Vltnesses-' |
DUGALD McK. MGKILLOP
CHATTIE BRADWAY.
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