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To all whom it ray concern:

Be it known that I, VarentiNe C. Kroge-
PER, a citizen of the United States, residing
at the city of St. Louis, State of Missojl[n'i,

m_
provement in Hydrocarbon-Supply Appa-
ratus for Internal-Combustion Engines, of
which the following is a specification, refer-
ence being had to the accompanying draw-

10 ing, forming 2 part thereof.
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and combination of parts hereinafter

This invention relates generally to en-
gines and, more particularly, to a certain
new and useful improvement in hydro-car-
bon supply apparatus for engines especially
of the internal combustion type.

Tt is the common practice today in auto-
motive construction to connect the carbu-
retor directly with a gasoline supply tank
and conduct from the carburetor a like
quality of gasoline to the cylinders of the
engine for both starting and running. Ow-
ing, however, to the now high, and -gradu-
ally rising, flash-point of present-day gaso-
line, resulting from excessive consumption
of gasoline and other causes with which we
are not here concerned, more or less diffi-
culty is experienced with most automobiles
in effecting volatilization and explosions in
starting.

The principal object of my present inven-
tion is briefly to obviate such difficulty n
starting resulting from the present day use
of gasoline of high flash-point and rela-
tively high specific gravity and, to that end,
to provide a supply apparatus, forming part
of the gasoline system of, and operating
with, the automobile, adapted to vaporize
and ve-distill a suitable portion or quantity
of the normal “running” supply to a lower
flagh-point and lower specific gravity than
that of the normal supply and to store and
malke readily available for facilitating start-
ing such refined and correspondingly more
volatile quantity or portion of the normal
“running” supply. A

With the above and other objects in view,
my present invention resides 1n the novel
features of form, construction, arrange-me(lllt,

a-

1921, Serial No. 482,291,

scribed and afterwards pointed out in the
claims, ,

Referring now more in detail to the ac-
companying drawing, which illustrates in
vertical sectional elevation an engine hydro-
carbon supply apparatus embodying my in-
vention, 1 indicates a suitable tank prefer-
ably topped by a closure cap 2 and divided
interiorly by shells 8 and 4, suitably fixed in
relative positions, preferably as shown, into
an upper or float-chamber 5, a lower-cham-
ber 6, and an intermediate chamber 7. Up-
per shell 8 is preferably reduced in diame-
ter, as at 3, relatively to the diameter of
tank 1 and of lower shell 4 and throughout
substantially its reduced portion 3* is sur-
rounded by, but spaced from, lower shell 4,
the latter being preferably open at its top
and also spaced from the wall of tank 1 to
form or provide a communicating passage,
as at 8, from and between lower chamber 6
and intermediate chamber 7. The. tank
1 in use, is suitably positioned upon the car
and in the gasoline system is located inter-
mediate the main gasoline tank (not shown)
and the carburetor (also not shown), a sup-
ply-pipe 9 leading from the main gasoline
tank and through cap 2 into upper chamber
5 of tank 1 and a delivery-pipe 10 leading
from or adjacent the bottom of tank 1 to the
carburetor. :

The tank 1 here shown is of the well-
known vacuum supply type and to such end
includes an air or vacuum pipe 11 providing
communication through cap 2 between up-
per tank-chamber 5 and the intake-manifold
of the engine (not shown), a second pipe or
vent 12 leading from the upper tank-cham-

‘ber 5 to atmosphere, a suction-valve 13 for

opening and closing the pipe-connection 11
to the engine manifold and through which a
vacaum is extended from the engine-mani-
fold to the upper tank-chamber 5, an at-
mosphere valve 14 for permitting and pre-
venting an atmospheric condition in upper
tanlk-chamber 5, a float 15 mounted for
movement in upper tank-chamber 5, and
float-operated connected levers 16 for actu-
ating the valves 13 and 14 Extending
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vertically through the intermediate chamber
7 and leading %rom upper chamber 5 into
lower chamber 6, is a discharge-pipe 17, pro-
vided at its outlet end and within lower
chamber € with a flapper-valve 18.

In operation, it may be here stated, .and
as is well known, the tank 1, when the engine
is running, operates normally to mainfain
a uniform uninterrupted flow or supply of
gasoline to the carburetor. Valve 13 being
open, a suction and vacuum are created in
upper tank-chamber 5, under which the valve
18 will be closed and gasoline will be sucked
through pipe 9 into the upper tank-chamber 5.
As the chamber 5 fills, the float 15 will move
upwardly and, through the levers 16, valve

- 13 will be closed and valve 14 opened, where-
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upon valve 18 will also open and the contents
of upper chamber 5 discharge through out-
let 17 into lower chamber 6 for normally sup-
plying the carburetor, as hereinafter more
fully appears. As float 15 falls in chamber 5

with the emptying of its contents, valve

13 will again be opened, valves 14 and 18
again closed, and chamber 5 filled under
the vacuum and suetion so provided, and
so on during the running of the engine, the
upper chamber 5 being alternately filled
from the main gasoline supply and alter-
nately emptying or discharging into the
lower or normal discharge chamber 6 of the
tank and thus maintaining a substantially
uniform and uninterrupted feed for the
carburetor,

Suitably fixed within lower chamber 6 on
a plane slightly beneath the normal fluid or
gasoline level, as shown, is a vaporization
heater preferably in the form of a tubular
coil 19, its inlet-end 20 being arranged for
connection with the engine exhaust or other
source of heat supply and its outlet end 21
leading to ground or to the suction side of
water pump when cooling water is used.

Suitably fixed within the float or upper
tank-chamber 5 and preferably surrounding
the float 15, is a tubular worm forming a
condenser-coil 22 having its one end 23 open
to the passage 8 and its other end 24 open
to atmosphere through the pipe 12, as shown.

Located between the pipe 10 leading ta
the carburetor and the tank 1, is a valve
25 preferably of the rotary type shown,
which is provided with an actuating lever
26 to which is connected an operating rod
27 leading to a convenient accessible point,
such as the instrument board 28, of the car,
and extended between and adapted for com-
munication with the valve and the cup or
shell 4 is a pipe-connection 29 having two
ports 31 and 30 communicating, respectively,
with the lower tank-chamber 6 and the inter-
mediate tank-chamber 7. -

The engine running, and upon the applica-
tion of heat by means of the coil or heater 19
to the body of gasoline in the lower tank-
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chamber 6, certain vaporization and re-dis-
tillation of such gasoline is created and set up.

‘The gasoline vapors so produced will flow

or be conducted upwardly through passage
8 and into intermediate chamber 7, where
such vapors largely condense and are col-
lected and remain separately stored for use,
as will shortly appear. Any surplus or
non-condensing vapors so created pass up-
wardly through and are conducted to at-
mosphere by the worm 22, which coil or
worm also, as will be evident, normally ad-

mits an atmospheric condition in the lower

and intermediate tank-chambers, permitting
the desired even and uninterrupted flow of
the gasoline from the tank to the carburetor,
any hydro-carbon vapor condensing in the
worm or coil 22 flowing back and also being
collected and stored for use in the chamber 7.
The gasoline so distilled from lower tank-
chamber 6 and condensed and stored in inter-
mediate chamber 7 is more refined, of greater
volatility, and of a lower flash-point than
the normal “running” supply of gasoline
flowing from upper chamber 5 into lower
chamber 6 and is hence more readily and
quickly volatilized and exploded in the en-
gine cylinders, and this refined or redistilled
gasoline is thus particularly useful in fa-
cilitating the starting of the car. Accord-
ingly, the operator of the car, when starting,
will so selectively actuate rod 27 to bring
valve 25 into registration with port 30, when
the refined gasoline stored in chamber 7
will flow or discharge through outlet 10 to
the carburetor. After the car has started,
the operator may actuate the rod 27 to now
bring valve 25 into registration with port
81 and out of registration with port 30,
when the normal gasoline contained in cham-
ber 6 will discharge to the carburetor, as is
now common in vacuum gasoline supply
systems, with this difference, however, that
such normal gasoline has been to a certain
extent heated by the heat of coil 19 and its
volatility and explosibility correspondingly
increased and quickened.
. My new apparatus is compact and simple
in form and construction, is automatic and
positive in operation, and 'is most efficient
in accomplishing its” described object and
function.” It will be noted that the wall
of shell 4 is provided with an orifice or
aperture, as at 82, below the plane of coil-
inlet 23, to permit any excessive quantity of
refined hydro-carbon to flow back into main
or lower supply chamber 6 without closing
or in otherwise affecting coil 22; and it is
to be understood that various changes in
the form, construction, arrangement, and
combination of the several parts of the ap-
paratus may be made and substituted for
those herein shown and described without
departing from the nature and principle of
my 1nvention.
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Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is: ‘ o
1. In combination with an engine of in-
ternal combustion type, a hydrocarbon sup-
ply apparatus comprising a hydrocarbon

_containing tank, means for refining and
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storing some of the hydrocarbon of the tank,
said means including a vaporizing coil hav-
ing communication with the exhaust of the
engine and dispored in intimate relation
with hydrocarbon in the tank, and a shell
having communication with the tank for re-
ceiving condensing vapors from the tank,
2 common outlet-pipe from_ the shell and

‘tank for hydrocarbon supply communica-

tion with the engine, and means for con-
trolling hydrocarbon supply communica-
tion selectively through said pipe between
the tank or shell and the engine.

9. In combination with an engine of in-
ternal combustion type, a hydrocarbon sup-
ply apparatus comprising a tank having a
hydrocarbon containing chamber adapted
for hydrocarbon supply communication
with the engine, a heating coil having com-
munication with the engine-exhaust and dis-
posed in the tank for vaporizing some of the
hydrocarbon of said chamber, a second
chamber within the tank also adapted for
hydrocarbon supply communication with
the engine and having communication with
the first chamber for receiving condensing
vapors thercfrom,
ling hydrocarbon supply communication se-
lectively between the tank or shell and the
engine.

% In combination with an engine of in-
{ernal combustion type, a hydrocarbon sup-
ply apparatus including a tank having a
hydrocarbon containing chamber, a heating
coil having communication with the engine-
exhaust and disposed in the tank for vapor-
izing some of the hydrocarbon of said
chamber, a second chamber within the tank
having communication with the first cham-
her for receiving condensing hydrocarbon
vapors from the first chamber, a common
hydrorarbon supply passage between said
chambers and the engine, and means for
controlling  hydrocarbon supply through
suid passage selectively from said chambers
to the engine. :

4 Tn combination with an engine of in-
ternal combustion type, a hydrocarbon sup-
ply apparatus including a tank divided into
an upper chamber, an intermediate chamber,
and a lower chamber, the upper chamber
being adapted to supply hydrocarbon to the
lower chamber, a heating coil disposed in

‘the lower chamber and having communica-

tion with the engine-exhaust for vaporizing

some of the hydrocarbon of the lower cham-

ber, the intermediate chamber having com-

munication with the lower chamber for re-

and means for control-

8

ceiving condensing hydrocarbon vapors
therefrom, a common hydrocarbon supply
passage between the intéermediate and. lower
chambers and the engine, and means for con-

trolling hydrocarbon supply through said’

passage selectively from the intermediate
and lower chambers to the engine. »
5. In combination with an engine of inter-
nal combustion type, a hydrocarbon supply
apparatus including a tank divided into an
upper chamber, an intermediate chamber,
and a lower chamber, the upper chamber be-
ing adapted to supply hydrocarbon to_the
lower chamber, a heating coil disposed in
the lower chamber and having communica-
tion with the engine-exhaust for vaporizing
some of the hydrocarbon of the lower cham-
ber, the intermediate chamber having com-
munication with the lower chamber for re-
ceiving condensing hydrocarbon vapors
therefrom, a common hydrocarbon supply

‘passage between. the intermediate and lower

chambers and the engine, means for con-
trolling hydrocarbon supply through said
passage selectively from the intermediate
and lower chambers {o the engine, and
means for conducting surplus hydrocarbon
vapors from the intermediate chamber to at-
mosphere. ‘

6. In combination with an engine of in-
ternal combustion type, a hydrocarbon sup-
ply apparatus including a tank divided into
an upper chamber, an intermediate chamber,
and a lower chamber, the upper chamber be-
ing adapted to supply hydrocarbon to_the
lower chamber, a heating coil disposed in
ihe lower chamber and having communica-
tion with the engine-exhaust for vaporizing
some of the hydrocarbon of the lower cham-
Ler, the intermediate chamber having com-
munication with the lower chamber for re-
ceiving condensing hydrocarbon vapors
{herefrom, a common hydrocarbon supply
passage between the intermediate and lower
chambers and the engine, means for control-
ling hydrocarbon supply through said pas-
sage sclectively from the intermediate and
lower chambers to the engine, and a coil lo-
cated within the upper chamber and having
communication with the intermediate cham-
ber and atmosphere for conducting surplus
hydrocarbon vapors from the intermediate
chamber to atmosphere.

7. In combination with an engine of in-
ternal combustion type, a hydrocarbon sup-
ply apparatus including a tank divided into
an upper chamber, an intermediate chamber,
and a lower chamber, the upper chamber
being adapted to supply hydrocarbon to
the lower chamber, a heating coil disposed

in the lower chamber and having communi-

cation with the engine-exhaust for vaporiz-
ing some of the hydrocarbon of the lower
chamber, the intermediate chamber having
communication with the lower chamber for
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- receiving condensing hydrocarbon vapors
therefrom, a common hydrocarbon supply
passage between the intermediate and lower
chambers and the engine, a valve located in

§ said passage for controlling hydrocarbon
supply through said passage selectively
from the intermediate and lower chambers
to the engine, and a coil located within the

upper chamber and having communication
with the intermediate chamber and atmos-
phere for conducting surplus hydrocarbon
vapors from the intermediate chamber to
atmosphere.

In witness whereof, I have signed my

name to this specification. \
VALENTINE C. KLOEPPER.
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