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1o all whom 4t MY concern: o .

Be it known that I, Wiiranm F. FrEDAG,
citizen of the United States, residing at
Freeport, in the county of Stephenson and
State of 1llinois,

. bustion Engines, of which the following is
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' communicates therewith by
sage I, controlled by a valve T operated by | ]

a specification, reference being had therein
to the accompanying drawing, ,

The general object of this invention is to
provide an improved internal combustion
engine ‘adapted to use heavy hydrocarbon
tuel, the special devices employed prefer-
ably being such that they may replace analo-
gous parts of the ordinary engine of similar
type using gasolene or the. like light hydro-
carbon, L _

The novel features are found in
inder ‘head and
head being

the cyl-
_attachments thereof, the
provided with an exhaust cham-
, 1 a heavy oil passage
and an air and fuel channe] leading to the
interior of the cylinder. .~ _

In the accompanying drawings, Figure 1
is a plan view of the cylinder head and
certain attachments, other accessories, ‘ot
involved in the invention not being shown.
Fig. 2 is a side elevation of the same devices,
a certain small reservoir adjacent to the
head being shown in vertical section. Fig,
3 is a section on the line 3—38, Fig. 2, a
second small reservoir being shown in plan
view. Fig. 4 is a section on the hine 4—4,
Fig, 3, : :

Ign these views, A represents a hollow cyl-
inder head provided with bolt holes 'B,”B
by which.it may be secured to-the ordinary

cylinder. Trithe lower wall of the head-is
a valve C to vhich a fuel and air passage’

D leads from the margin of the head.” With.
out the head is a small open reservoir K
into which heavy oil from any suitable
source is introduced by a pipe E” and from
which a small channel E? ip. the body of
the head leads inward ard again outward, its
end opposite the reservoir being clesed by a
screw plug E2, or the like, which permits
opening the passage for cleaning. This
channel passes below the passage D and
means of a pas-

2 hand wheel F2 oy the like, In order that
the liquid in the reservoir may be discharged
uniformly into the passage D, whether or
not the supply to the reservoir is invariable,

Specification of Letters Patent,

have invented certain new
and useful Improvements in Internal-Com-

fuel channel

~which as appears from Figs. 2

‘with- gasolene’ by

s always a little above
passage. B? that passage is normally full;
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the latter is provided with an overflow :pas-
sage H through which the liquid escapes as
soon as it reachesa predetermined leve] a 1it-
tle above-the*plane of the lower.wall of the
passage D. The lower wall of the head is

also provided with an exhaust valve G which -

admits the exhaust gases from. the cylinder
into a large .chamber G’ whence théy pass
out through an opening G* This chamber
extends around both the passage D and the

K2, 'so that” these receive the
heat of the gases and transmit it to the
material on its way to the admission valve,
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I also provide a sccond reservoir I, without

novelty, for gasolene or light hydrocarbon
liquid. " This reservoir is provided on_ one
side with a large nipple or tubular projec-
tion which is serewed " into the
end of the passage or mixing chamber D,
] and 4 is
of the head, above a portion
of the exhaust chamber G’, (Fig. 4) and still
farther above that portion of the passage 2
which 'is closed by the plug E3." As indi-
cated in Figs. 1, 2, 3, air enters the chamber
D through the structure I and its nipple,
and a valve T’ admits or cuts off gasolene
s0 that the entering air is
otherwise. Such carbureting devices being
very common and wael} known are not here
shown in detail, the only thing Heére im-
portant being that air enters the chamber D
Treely and that it may- at will be supplied
i ey ordinary device for
such purpose. - Owing to the fact that the
liquid in the constant-leve] open reservoir B

near the top

and even if the liquid should be vaporized
while in the passage, no harm could result
since the reservoir is a sort of expansion
tank, -

It is obvious that since the exhaust gases
at every impulse sweep over the condunit Rz
around the chamber D, and since the
conduit lies hetween the exhaust chamber
and the cylinder space from which the gases
come, the chamber D and the conduit are
always highly heated when the engine is
running. If the engine be started as a 2aso-
ene engine, the valve I’ being closed and -
the valve T being open, the oil in the con-
duit B2 is quickly heated, and if the valve
I” be then closed and the valve I’ be apened,
the heavy oil is instantly substituted for the
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the mixing chamb

gasolene, as the motor fuel; and obviously

The -véverse substitution may thereafter be.

made at any *ime, - :

Ordinarily the head is a single piece cored
out to form the working passages and to
avoid unnecessary weight, and it i1s & matter
ent that it can replace the
head. of other constructions, when it is de-
sired to change
without great expense.
only necessary to bolt

Tn such case it 18

{. The combination with a cylinder head’
provided :with an internal exhgust chamber,

with a mixing chamber within the exhaust
chamber, and with a heavy oil conduit lead-

ing . from without the head through the ex:

haust. chamber ‘into. the mixing chamber, a

ing chamber, and. valve controlled means

for. supplying light hydrocarbon liquid- to
er. o

2. The.combination with a cylinder head
provided with an internal mixing chamber
communicating with the external air, with
a. heavy-oil conduit. leading from -without
the head into said chamber,
haust. chamber adapted to permit exheust
gases to pass over the exterior surfaces of
said ,mixing chamber and conduit before
escaping from the head, a hand.valve for
closing the discharging end of said conduit,

~ a heavy-oil reservolr communicating with

40

the intake end of said conduit and arranged
to keep the latter filled, and hand controlled |
"means for supplying

light hydrocarbon

liquid to said mixing chamber. -
3.- The combination .with
inder head - having .an internal exhaust

chamber, & mixing chamber projecting into |~

the uppér:part of the exhaust chamber, and

from light to heavy fuel,

the new head in the |-
old one and suitably connect’
_the two pipes of the constant level reservoir.
", What I claim is: : '

11,018,759

a conduit leading from without along the
lower part of the exhaust chamber and into
said mixing chamber, of a reservoir secured
to the head in position to supply heavy oil
to said conduit, a hand valve controlling the
delivery of oil by said conduit, a gasolene
reservoir also carried by the head and ar-
ranged - for delivering its contents to said
mixing chamber, and a hand operated valve
controlling such delivery. - ﬁ

4. The combination with a cylinder head
having internal exhaust chamber and a mix-
ing chamber within

‘the, head, a conduit leading from said reser-

{ reservoir, and_ opening

_ end of said.
.conduit, means for supplying air to the mix-

and with an ex-,

a_one-piece ~cyll :

voir through said exhaust chamber, at a
Jower level than that of the liquid in said
.chamber, a valve controlling the passage
from said mixing chamber to the cylinder,.
and & valve for closing the discharge end
of said conduit. = - ,

5. The combination with a ‘one-piece cyl-
inder head having an_ internal exhaust
chamber, a mixing chamber projecting into
the. upper part of the exhaust chamber and
a conduit projecting into the Jower part of
the eéxhaust chamber and leading
exterior of the head through, the bottom of
the mixing chamber, of -4 valve controlling
the-discharge: end of the conduit, a heavy-

to the mixing
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the exhaust chamber, of -
| a constant-level heavy oil reservoir fixed to
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from the*

75

‘0il reservoir fixed to the head and arranged .

to keep said conduit filled, a second reser-
voir for. supplying gasolene to said mixing
‘chamber, and a hand valve for controlling
‘the supply of gasolene passing
second reservoir.

Tn testimony whereof 1 effix my éignature )

in. presence of two witnesses.
WILLIAM F.
Witnesses: . o

H, H, ANTRIM, .

FREIDAG.

W '0, PmNDER.
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