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To all whom it may concern: -

- Be it known that I, WiLLIiAM L. TOBEY, &
citizen of the United States, residing at-Win-
throp, in the county of Suffolk and State of
Massachusetts, have invented an Improve-

ment in Boiler-Feeders for Motor-Vehicles,”

of which the following deseription, in con-
nection with the accompanying drawings, is
a specification, like letters on the drawings
representing like parts. - o
My invention relates to motor-vehicles and
motive-power apparatus therefor, my inven-

tion being intended to simplify and improve

vehicles and apparatus of this character to
enable the same to be more easily handled

“or controlled and to render the same less ob-

jectionable by reducing to a minimum the
steam permitted to escape therefrom and at
the same time increase their capacity forlong-
distance traveling. ' L

Figure 1 of the drawings illustrates in side
elevation a motor-vehicle provided with a

motive-power apparatus made in accordance

with my invention, and Fig. 2 is a sectional
detail of one of the tubes of the condensing
apparatus to be referred to. ’
Referring to the drawings, in the embodi-
ment of my invention there shown for the
purpose of illustration, A indicates the body
of a usual motor-vehicle, the same being
shown as mounted in usual manner upon
springs a, earried by a frame b, constituting
partof the running-gearof the vehicle, mount-
ed upon usual wheels c. The body A carries
inusual mannerand position a boilerd, heat-
ed by a gasolene or other burner, (notshown,)
said boiler being suitably connected with an
engine ¢ of desired type, it being provided,
for instance, with a crank-shaft ¢’, geared to
the rear or driving wheels of the vehicle in
suitable manner, as by the sprocket-wheels
¢® ¢® and the connecting-chain ¢, The ex-
haust from the engine is conducted in suit-
able manner, as by the pipe f, preferably ex-
posed to the air, along the outside of the ve-
hicle-body, the same leading to a condenser
apparatus, as I, arranged in desired position
upon the vehicle. Inthepresentembodiment
of my invention the condenser apparatus F
consists of a series.of long flattened tubes or
conduits 7', one of which is shown in cross-
section, Fig. 2,thesaid tubesbeing alternately

connected, first at one and then at the other
side of the vehicle, by connections f*, where-
by the exhaust-steam discharged thereinto
is'caused to travel back and forth throunghout
the lengths of the several tubes from one to
the other side of the vekicle. These tubes
being flatténed in cross-section cause the ex-
haust-steam passing through the same to be

-spread out into a wide thin body the more

éasily to give off its contained heat and bring
abouta quick condensation of the steam. - ‘In
the presentembodimentof my invention these

‘condenser-tubes are arranged at the front of

the vehicle and preferably in front of the
usual dasher A',.where they will receive the
full benefit of the air while the vehicle isin
motion, which air, being eooler-than the ex-

‘haust-steam, tends to cool, and thereby con-

dense, the same. To present a larger effect-
ive area to the action of the cooling-air, I
prefer to arrange the condenser-tubes f’ ob-
liquely, as shown in the drawings, one slightly
overlapping the other, whereby a maximum
exposed area is obtained without redueing
the number of tubes employed, which number
should, I consider, be as large as possible.
While T have found the circulation of air in
and around tubes of this character to be suf-
ficient to bring about the requisite condensa-
tion of exhaust-steam, yet so far as wy in-
vention generally is concerned it is obvious
that the condenser tubes or apparatus may be
cooled in any cther suitable or desired man-
per. -For the best results 1 make the con-
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denser-tubes f' of a suitable composition of .

_clay or pottery of a decidedly porous nature,

which permits of the more ready discharge
of the heat contained within the tubes and at

90

the same time permits the laster tobe cooled -

' more readily by econtact with the exteriorair.

After passing through the condenserappara-
tus I the exhaust, whether or not wholly in
the form of water of condeunsation, is dis-
charged through the pipe f°intoa hot-wellor

95 T

receptacle f4, where it is further cooled or -

condensed. o facilitate thisfurtlier cooling
of theexhaust within thelhot-well, Thave pro-

vided the outer walls of the latter with™ pro-

jecting ribs or surfaces f*%, which increase
the radiating or cooling surface of the hot-
well.

boiler-feed or supply pipe f° leads to the in-

From the bottom of the hot-well f* a-
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let or supply end of a suitable boiler-feed de-
vice, (shown as a pump ¢,) and the outlet-
pipe & from this boiler-feed device g leads to
the boiler d, whereby the pump delivers into
the boiler tomaintain the water-supply there-
in. The pump ¢ may be of suitable or de-
sired construction, it being here shown as of
the plunger type, its plunger ¢’ being actu-
ated by an eccentric ¢? on a shaft g°, belted
to or otherwise connected with and driven by
the crank-shaft ¢’.  While the pump may be
directly actuated from the crank-shaft or
other actuating means, I prefer a connection
in the manner shown in order to reduce the
speed of the pump as compared with that
of the engine, which latter ordinarily runs
ab extremely high speeds. The boiler-feed
pump g has a second source of feed-water
supply through the pipe 4, leading to the
usual water-supply tank, as I, carried by the

vehicle-body and here shownas arranged in-

the rear of the boiler d. This water-tank I
may be filled in usual or desired manner.
Any uncondensed steam or vapor within the
hot-well f*is permitted to escape therefrom
through a pipe j, discharging into the exit or
smoke flue of the boiler ¢ or its burner.

The pump-supply pipe f? is provided with
a check-valve 5%, and the pump-supply pipe
¢ is provided with a check-valve 4%, the said

" valves being arranged to permit flow of wa-
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ter to the pump, but closing against delivery
of the water from the pump. The delivery-
pipe /i of the pump is also provided with a
check-valve /%, that opens only to the dis-
charge of the pump. All these check-valves
for the best results should be arranged in
horizontal positions, although I have here
shown two of them in upright positions to
simplify the illustrations of iy apparatus.
The supply of feed-water through the pipe
¢ from the main supply-tank T is controlled
by a suitable valve m, (shown as close to the
tank,) its stem ' being provided with a col-
lar m?% beneath which isarranged the forked
end of a lever m?, fulcrumed at m* upon the
side of the tank or other snitable support.
The short end of the lever m?is connected by
a link m® with a cap m°, connectling and fin-
ishing communication between the free ends
of the tubes m” m?, entering at their opposite
ends the boiler d. The pipes m'm?® areshown
connected with the boiler above and below,
respectively, the normal water-level in the
boiler, which water-level is indicated by the
dotted line m*. The two tubes m" m?® are of
metals having different coefficieney of expan-
sion. For example, the tube m” is of brass
and the tube m® is of iron, and the iron tube
mS is intended always to be filled with water—
that is, the water-level is supposed always to
stand above this tube—while the brass tube
m’ is filled with water or steam, according to
the level of the water in the boiler. When

the water-level rises and fills the tube m?, the
latter contracts and shortens relatively to the
iron tube ¥ thereby raising the cap m?, caus-
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ing the short arm of the levern? to be raised
and the long arm thereof to be depressed, the
latter acting through the spring m® and the
collar ' on the stem with the valve m to
close the latter and cut off any possible sup-
ply of feed-water from the tank I to the feed-
pump. The spring m® takes up any excess
of movement of the lever m? with reference
to the valve-seat, thus avoiding possible in-
jury to the valve-seat by excessive movement
of said lever. The valve m remains closed,
cutting off supply of feed-water from the tank
just as long as the condensation from the ex-
haust-steam enters the hot-well in sufficient
quantity to supply the pump ¢ with the wa-
ter needed to maintain the water-level in the
boiler; but the moment this supply becomes
inadequate to maintain the water-level the
said water-level will fall below the brass tube
m” and permit steam from the boiler to enter
said tube, and by reason of the excessive
latent heat that it contains as compared with

.the water cause the said tube to expand and

lengthen rapidly and with reference to tho
iron tube m3, thereby depressing the cap m¢
upon the ends of the tubes. This causes the
long arm of the lever to be raised, acting
through the collar m? to lift the valve-stem
m', open the valve, and permit the pump to
draw water through the pipe ¢ from the tank
I in sufficient quantity to make good the de-
ficiency of supply of water of condensation
in the hot-well f%. In this way the pump in
the normal operation of the vehicle draws
only from the supply-tank I as may be neces-
sary from time to time to make up the re-
quired supply of feed-water over and above
what is furnished by the water of condensa-
tion in the hot-well. Thusthesupply of feed-
water in the tank I is conserved and the ca-
pacity of the vehicle to travel long distances
is increased. The feed-water supply from
the hot-well is always hot, being freshly con-
densed, and hence requires less fuel to raise it
to a steam-generating temperature, and the
visible exhaust from the vehicle is entirely or
largely eliminated, according to the efficiency
of the condensing apparatus at any particu-
lartime. Anyuncondensed exhaustor vapor
rising from the hot-well being disecharged into
the smoke-flue is quickly mixed with the
gases escaping therethrough and ig further
reduced thereby to a wholly or practically in-
visible state, so that my improved vehicle
may be sald to operate practically without
visible escaping steam.

In motive-power apparatus of the general
character here shown, especially when used
in motor-vehicles where the operation of the
pump and the pump-supply is not constant
or uniform, it is common to encounter diffi-
culty in the operation of the pump, due to
the presence of air drawn into the pump-cyl-
inder either with the water or when the water-
supply is slack, and this air is frequently com-
pressed within the pump-eylinder upon sue-
cessive strokes of the plunger, so that when
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water is finally supplied to the pump the air-
pressure within the pump opposes the open-

ing of the check-valve in the supply-pipe and,

prevents the water in the supply-pipe from
flowing to or reaching the pump-cylinder, and
the presence of air in- the pump-cylinder is
always a detriment to the efficient working
of the pump To eliminate this difficulty, I
have, in accordance with my invention, pro-
vided the pump with an auxiliary or air dis-
charge in the form of a small pipe n, leading
from the discharge end of the pump-cylin-
der into the hot-well, or it may be elsewhere
discharged, if desired. This air discharge or

pipe is preferably normally open, so that at

each stroke of the puwmp water or airisdrawn
into and discharged through this pipe. Tor

example, the end of the pipe within the hot-:

well is dropped to a level thatleaves said end
normally immersed below the water-level, so
that at each stroke of the pump a small quan-

tity of water isdrawn into the pump through:
this pipe and is also discharged through this,
pipe back into the hot-well; but the capacity:
of this pipe is so small compared with the:

regular discharge and delivery pipes of the

pump that its effect upon the opseration of the-
any air:
be drawn into the pump-cylinder, it also is:
expelled from the pump-eylinder through:

pump is infinitesimal. If, however,

this pipe at each stroke, thus preventing any
accumulation of air-pressure sufficient to pre-
vent water flowing to the pump, and by thus
insuring the operation of the.pump aslong as
the water-supply lasts fulfils a purposé that
greatly outweighs the comparatively slight
impairment of the efficieney of the pump due

to the constant slight discharge through it

that does not reach the boiler. The impor-
tance of the funection of preventing acenmu-
lation of air in the pump-eylinderis apparent

when it is remembered that the operator of

the motor-vehicle should be able to assume
that so long as his pump is in operation and
his water-supply adequate the feed to the
boiler will be regular and sufficient, yet, as
now commonly constructed, if any air leaks
into the pump while the latter is in opera-

tion, even though the water-supply be suffi-:

cient, the pump will fail to do its work, and
the operator is all the time uneconscious of

the fact unless upon a close examination of:

the water-glass, and water-glasses are not al-
ways reliable.

I have herein disclosed my invention in its
various features in a manner to enable the
same to be fully understood; but my inven-
tion is not limited.to the particular embodi-
ment or adaptation here shown and de-
seribed, for obviously it may be varied in its
various features and aspects without depart-
ing from thespirit and scope of the invention.

Having deseribed my invention, and with-~

out limiting myself to details, what I claim,

and desire to secure by Letters Patent, is—
1. In a motor-vehicle containing a steam-

boiler and a condenser, a feed device having

a plurality of sources of supply, one of which
is supplied fromsaid condenser and the other
from a source independent of said condenser,
and means governed by the water-level within
the .boiler to automatically control the sup-
ply of feed-water through said sourcesto smd
pump.

2. In a motor-vehiclethe combmatlon-of an
engine, a boiler, a condenser, a boiler-feed de-
vice having a plurality of sources of supply,
one supplied by said condenser and the other
from a source independent thereof, and two
deliveries for said pump, one of which is nor-
mally open, and the other of Whlch commu-
nicates with said boiler.

3. Inamotor-vehicle the comblnatlon w1th
a boiler, a feed device having a plarality of
sources of feed-supply, and means governed

by the water-level within the boiler for regu-

lating the relative quantity of feed-water sup-
ply through said sources of feed-supply.-

4. A motor-vehicle provided with-an engine,
a boiler therefor, its feed-pump; having a sin-
gle delivery to said boiler and a plurahty of
sources of supply, said puwmp drawing prin-
cipally through one source of supply, and
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means x'esponsiv'e to changes in the water- -

level within the said boiler to regulate the

amount of water drawn through the other of

'_szud sources of supply.

5. Amotor-vehicle provided with an engine,

‘a boiler therefor and its feed-pump, provided

with a single delivery and a plurality of
sources of supply with means responsive.to
changes in the water-level within said boiler
to automatically canse one source of supply
to make up thedeficiency of another, thereby
to maintain constantly the 1equlred capacwy
of the pump.

6. Amotor-vehicle provided withan engine,
a boiler therefor and its feed-pump having a
normally open discharge independent of the
pump - delivery, with means responsive to
changes in the water-level within said boiler
to govern the quantity of water delivered by
said pump through said delivery.

7. A motor-vehicle provided withan engine,
a boiler therefor and its feed-pump, having a
source of feed-supply, a check-valve interme-
diate said source and said pump, an air-dis-
charge between said pump and said source
and independent of the normal pump-deliv-
ery, and means responsive to changes in the

water-level within said boiler to regulate the

quantity of water delivered by said pump
through its said delivery.

8. A motor-vehicle provided with an engine,
a boiler therefor and a feed-pump having an
air-discharge pipe independent of the pump-
delivery and through which water is normally
discharged when the pump is working at the
required eapacity and delivering also through

itssaid delivery, airbeing discharged through:

said discharge-pipe when air accumulates
within the pump, and means responsive to
changes in the water-level within said boiler
to regulate the delivery of said pump.
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9. A motor-vehicle provided withanengine,
a boiler therefor, its feed-pump, means re-
sponsive to changes in the water-level within
the said boiler to regulate the supply by said
pump, and an air-discharge for said pump
through which contents of the pump are dis-
charged at each stroke thereof.

10. A motor-vehicle provided with an en-
gine, a boiler therefor, its feed-pump, means
responsive to changes in the water-level with-
in the said boiler to regulate the supply by
said pump, and an open discharge for said
pump through which contents of the pump
are discharged at each stroke thereof.

11. In a motor-vehicle an engine, a boiler,
a feed-pump therefor having a plurality of
sources of supply, and a discharge-pipe in-
dependent of the main delivery-pipe of said
pump and through which a part of the con-
tents of the pump is discharged at each stroke
of the latter for the purpose described.

12. Inamotor-vehiclethe combination with
an engine, its boiler, a condensing apparatus
connected with the exhaust for said engine,
and a feed-water-supply tank, of a boiler-
feed device connected with said condenser
and said boiler-feed tank, and means where-
by said boiler-feed device draws from said
condenser and said tank in varying relative
proportions to maintain the water-level with-
in said boiler.

13. Inamotor-vehiclethe combination with
an engine, its boiler, a condensing apparatus
connected with the exhaust for said engine,
and a feed-water-supply tank, of a boiler-
feed device connected with said condensing
apparatus and said tank and means governed
by the water-level within said boiler and con-
trolling the supply from said water-tank to
said feed device.

14. Inamotor-vehiclethecombination with
an engine, its boiler, a condensing apparatus,
a feed-water tank, and a chamber or hot-well
receiving the discharge from said condensing
apparatus, of a boiler-feed device drawing
from said chamber and delivering into said
boiler, a connection between said tank and
said pump and a vapor-outlet for said cham-
ber.

15. Inamotor-vehicle the combination with
an engine, itsboiler, a condensing apparatus,
a feed-water tank, and a chamber or hot-well
receiving the discharge from said condensing
apparatus, of a boiler-feed device drawing
from said chamber and delivering into said
boiler, a connection bastween said tank and
said pump and a discharge-pipe from said
pump entering said chamber.

16. Tnamotor-vehicle the combination with
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an engine, its boiler, a condensing apparatus,
a feed-water tank, and a chamber or hot-well
receiving the discharge from said condensing
apparatus, of a boiler-feed device drawing
from said chamber and delivering into said
boiler, a connection between said tank and
said pump, a vapor-outlet for said chamber,
and a discharge-pipe for said pump entering
said chamber.

17. Inaiotor-vehicle, an engine, its boiler,
a condensing apparatus connected with the
exhaust for said engine, a feed-water-supply
tank, a boiler-feed device connected with
said condenser and said boiler-feed tank, and
means whereby said boiler-feed deviee draws
from said condenser and said tank in vary-
ing relative proportions to maintain the wa-
ter-level within said boiler.

18. In a motor-vehicle, an engine, its boiler,
a condensing apparatus connected with the
exhaust for said engine, a feed-water-supply
tank, a boiler-feed device connected with
said condensing apparatus and said tank and
means governed by the water-level within
said boiler and controlling the supply from
said water-tank to said feed device.

19. Ina motor-vehicle, an engine, its boiler,
a condensing apparatus, a feed-water tank, a
chamber or hot-well receiving the discharge
from said condensing apparatus, a boiler-feed
devicedrawing fromsaid chamberand deliver-
ingintosaid boiler, a connection between said
tank and said pump and a vapor-outlet for
said ehamber.

20. In amotor-vehicle, anengine, its boiler,
a condensing apparatus, a feed-water tank, a
chamber or hot-well receiving the discharge
from said condensing apparatus, a boiler-feed
device drawing from said chamber and. deliv-
ering into said boiler, a eonnection between
said tank and said pumpand a discharge-pipe
from said pump entering said chamber.

21. Ina motor-vehicle, anengine, its boiler,
a condensing apparatus, a feed-water tank, a
chamber or hot-well receiving the discharge
from said eondensing apparatus, a boiler-feed
device drawing from said chamber and deliv-
ering into said boiler, a connection between
said tank and said pump, a vapor-outlet for
said chamber, and a discharge-pipe for said
pump entering said chamber.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

WILLIAM L. TOBEY,

Witnesses:
FREDERICK L. EMERY,
A. E. CHESLEY.
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