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WILLIAM PAUL RUDKIN, OF_OKLAHOZEIA CI_TY, 'OKLAEOMA.

INTERNAL-COMBUSTION ENGINE.

- "Applieation filed October 31? 1921; Serial No. 511,688,

. The present invention relates to improve- .

ments in internal combustion engines and
it has for its primary object to'provide for

-utilization of an auxiliary fuel in conjunc-

tion -with the -regular fuel supply, the es-
sential novelty residing in the manner in

which said auxiliary fuel is introduced in--
to the firing chamber at a point which will

tend to prevent impairment of the highly
explosive character of the firing charge or
the rendering of the ignition means inop-
crative as a consequence of the contact of
said auxiliary fuel with the igniter. .

It should be noted that the term “aux-
iliary” fuel” is here used in its loose sense

: so as to comprehend either the employment
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of water vapor or a relatively low combusti-
ble hydro-carbon fuel; and this will become
more apparent as this description proceeds.
. To be more specific, it has become quite

“generally known that considerable advan-

tage is derived, so far as power and non-

- carbonization ig concerned, from introduc-
-ing moisture into:the combustion chamber

of .a hydro-carbon engine, but the actuas

.. effectiveness of this combination with the
* fuel is materially reduced because it is nec-
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. moisture ingredient, only a very small quan-
* ity can be permitted to enter into the com-
-~ bustion. chamber, whereas if ‘a larger pro-.

portion ‘were usable a greater amount of ex-.

-pansive: power could be produced from the

. steam generated.

40

essary to maintain the proportion of mois-

ture relatively low owing to the tendency,
when a large amount of moisture is em-
Eloyed, to reduce the volatility of the comi-

ustible gases and.the likelihood of putting

‘the spark plug or igniter out of commission
- by the deposit of excess moisture upon the

o

terminals thereof. = I
Thus  when .using water vapor for the

This has led me to de-

“vise my special arrangement or construc-

" _are led directly to the. i
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6

. tion wherein I propose to introduce the wa-
45
- .such a manner as to prevent it from dilut-

ter vapor into the combustion chamber in
ing the combustible fuel gases, which latter
‘ 6-igniter in Which po-
sition they act as a barrier between the wa-

ter vapor and the igniter when under com--
- pression,. In the carrying out of this in-
vention, -among other objects: in view, there

are the provision for independently couvey-
ing the auxiliary fuel into the engine com-

" bustion chamber, the utilization of sepa-:
- rate valves with actusting means common.

the engin

to the same, and the adaptation of my in-
vention to known types of engines with but
slight or relatively unimportant modifica-
tion of their conventional construction.
These and such other objects as may here-
inafter appear are attained by the novel
construction, combination and arrangement

of parts to be hereinafter specifically de-:

scribed and claimed. - _
Reference will now be had to the accom-
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panying drawings forming a part of this

specification, wherein:

Figure 1 is a side elevation of an en-

gine construction having an embodiment of
my invention applied thereto. =~ -
Figure 2 is a vertical sectional view show-
ing the details of arrangement of the con-
struction of the invention. » '
- Figure 3 is a sectional view on the line
3—3 of Figure 2. ' S '
Figure 4 is' & horizontal sectional view
on the line 4—4 of Figure 2. .~
Throughout the fo%lowing detailed . de-
scription and on the séveral figures of the
drawing, similar:parts are referred to by
like reference characters. ' o
 Referring to the drawings, 1 designates
the cylinder of a conventional engine con-
struction and 2. the combustion chamber
thereof which in ‘the particular case is
formed in the detachable head 3. .Direct-

chamber' 4 and.its associated main intake
valve 5 and its exhaust valve 6, these valves
being actuated in the customary manner by
the valve lifters 5’. It will be particularly

observed that the valve chamber 4 is close-

ly disposed with reference to .the chamber
2, the chamber being flat in form so that
the gases admitted into the chamber pass
directly to the cylinder in the operation of
e. . : L
‘In the head of the engine, speaking with
reference to the mechanism for a.single

c¢ylinder, I mount an auxiliary valve 7 which,
is inverted. with reference to the main valve
5, this valve having its -valve chamber 8 di-
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™

80

86

ly adjacent and at one- side is the valve -

90 -

9
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rectly therebeneath in which the spark plug .

9 is disposed. - The special feature .of this

invention lies particularly in the relation- -

ship' between the valve chamber 8 and the

105

valve chamber 4. with respect to.the engine

cylinder; the first mentioned.chamber com-.
‘municating with said cylinder by the rela-

tively small curved passage 10. In other
wonL; the spark plug 9:is arranged at the

‘110 .
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terminus of this passage 10 including the

valve chamber 8 and is therefore relatively

remote in its position as regards the engine
cylinder. This arrangement gives rise to the
particular advantages for my construction
and is therefore of prime importance. The
auxiliary valve 7 is operated by a rocker
arm 11 pivotally mounted upon the stand-
ard 12, which arm is in turn actuated
through the rod 13 which extends down-

wardly into cooperation with the main valve:

5, the lower extremity of said rod being bent
inwardly so as to lie between the valve lifter
57 and the stem of said main valve. By this
arrangement the two valves 5 and 7 are
simultaneously actuated to control the ad-
mission of the gases into the respective valve
chambers and the cylinder.

A carburetor 14 of conventional type is
arranged at the customary place to receive
its supply of hydro-carbon or fuel through
the supply pipe 15, and communication be-
tween the carburetor and the valve chambers
is establishel by means of a special manifold
16 which branches from the lower neck so
as to convey a portion-of the gases to the
auxiliary valve chamber 8 by way of the
branch 17 and a portion to the main valve
chamber 4 by way of a second branch 18,
each of these branches being provided with
independent throttle valves 19 and 20, re-

spectively. Also at a convenient point I-

dispose the auxiliary fuel float chamber 21
adapted to receive its supply through the
conduit 22 and from this sevice the liquid
passes by the conduit 23 into the branch 18
of the manifold within which is provided
a nozzle or jet 24, beneath the throttle
valve 20. .

The foregoing embodies the details of con-
struction o% my invention and the operation

" of the device will now be scfeciﬁcally set
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forth. In this connection I desire it to be
understood that while I propose to introduce
water vapor into the engine through the aux-
iliary fuel supply 21, it is within the pur-
view of this invention to employ the car-
buretor 14 for supplying highly volatile fuel
and the device 21 g)r supplying a fuel of
low volatility. For the purposes of this
description, however, it is contemplated that
the water supply from a suitable source will

, enter the manifold passage 18 undeér the in-

- 55

duction action of the engine in the form of
water vapor which wil inteljx‘m'ngle with
that portion or stream of the volatile gases
which enters branch 18 of the manifold.

~ This water-vapor-laden fuel passes to the

45

valve chamber 4 under the control of the

main valve and is directly introduced into-

the cylinder. On the other hand, the other
portion of the gas steam in its drﬂ' state
passes by the branch 17 to the valve chamber

8 under the control of the valve 7 so that

it is the dry gas which is ignited by the

‘therethrough will

1,684,656

spark at the plug 9, which latter is not
affected by the water-vapor-laden gas which
enters the cylinder through the other pas-
sage. That 1s to say, owing to the long pas-
sage 10 the dry gas entering the cylinder

%e compressed on the com-
pression stroke of the piston by the water-

‘laden gases which are prevented by this pas-

sage from intermingling with the dry gases
and diluting the same. The ignition of the
dry gas preliminarily causes a supplemental
compression of the water laden gases im-
mediately prior to their ignition. In fact,
as hereinbefore premised, this dry gas acts
as a barrier between the water-vapor-laden
gas and the igniter. Owing to this arrange-
ment I am therefore able to introduce into
the cylinder a large proportion of water-
vapor which serves its function in maintain-
ing the engine cool and increasing the power
owing to the expansion caused by the fir-
ing of the charge through the medium of the
dry gases which are ignited. Obviously,
therefore, it is possible with my apparatus
to use a combination of high volatile gases
and low volatile gases with equal advantages
and the terms employed in the claims hereto
appended are to be construed in the light
of this understanding:

Owing to the provision of the throttle
control in each of the passages 17 and 18,
the operator of the engine is able to modify
the fuel ingredients as found- desirable, in-
creasing the water-vapor content or decreas-
ing the same according to the heat condition
of the engine.

Since tﬁe passage 10 is not water jacketed
this becomes highly heated and therefore
serves to advantage in the vaporization of
the fuel. It will be apparent, however, that
where desirable the auxiliary attachment
may be formed with a water jacket in the
customary manner., v

One of the advantageous features of the
construction resides in the fact that my

vice is carried out may be constructed in
the form of a unitary attachment so that it’
is_applicable to the conventional type of
cylinder construction by merely the replace-
ment of the regular engine head with the
head attachment of this device together with
the proper manifold.

~ It should be understood, however, that
modifications may be made in the details of

“construction of my device without departing

from the spirit of the invention and within
the terms of the claims hereto annexed.
Having thus described my invention, what

I claim as new and desire to secure by Let-

ters Patent is:

1. In an internal combustion engine, the
combination with a cylinder, of main and
auxiliary valve chambers each communicat-
ing with & common fuel supply by separate

. > .
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~mechanism by which the operation of the de-
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. source of fuel supply for the intake passages.
and means communicating with one of said’

30
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_therefrom to the cylinder, intake valves for.
_ joint movement for each .of said chambers,

50
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passages, means for supplying fuel through
each of said chainbers, means separate from
the fuel supply for introducing moisture to
one of the passages to said chambers, and
ignition means associated with the other of
said chambers. - .
2. Tn an internal combustion engine, -the
combination with a cylinder, of’main and

auxiliary valve chambers, a branch passage.
- between the auxiliary valve chamber and the-

cylinder of a diameter throughout. its length:
not less than said chamber, separate intake

passages leading to the respective -valve

chambers, and 1gnition means_associated
with the auxiliary valve chamber whereby
firing of the charge is effective primarily
upon that portion admitted to the auxiliary
valve chamber..’ ' Tooe e
8. In an internal combustion engine, the
combination with a cylinder, of main and

_auxiliary valve chambers, a branch passage

hetween the auxiliary valve chamber and the
cylinder in_which the. charge is fired, sepa-
rate intake passages leading to the respec-

" tive valve chambers, ignition means assocl-

ated with one of sald chambers, a common

passages for altering the volatility of the
fuel therein.. o o
4. Tn an internal combustion engine, the

‘combination with a cylinder, of main and

auxiliary valve chambers, a branch passage
between the auxiliary valve chamber and
the cylinder in which the charge is fired, sep-
arate intake passages leading to the respec-
tive valve chambers, ignition means associ-
ated with one of said chambers, and means
for introducing moisture through the intake
passage leading to the other of said cham-

bers whereby firing of the charge is effective

priinarily upon that portion -admitted
through the chamber of said ignition means.

5. In an internal combustion engine, a
cylinder provided with a valve chamber
communicating directly therewith, an aux-
iliary valve .chamber, a passage leading

ignition means disposed in one of said valve
chambers, and actuating means operatively
connecting said valves to simultaneously ad-
mit charges to both of said chambers.

6. In an internal combustion engine, a
cylinder provided with a “valve chamber
communicating directly therewith, an’ aux-

.iliary valve chamber, a passage leading

therefrom to the cylinder opposite the pis-
ton therein, intake valves for each of.said
chambers, ignition means disposed in one

of said valve chambers, and actnating means
_comprising a rock arm and pusher rod di-
rectly connected with each of said intake
valves to effect simultaneous operation
-thereof, ’

7. An attachment for internal combus-

tion engines comprising a cylinder provided .

with an intake valve, an engine head having
a passage leading to the cylinder, an intake
valve to control said passage, and a valve
‘actuating rod connecting the
<%alve mechanism and the inta
sald head. ‘

‘8. The combination with an engine cylin-
der and intake valve therefor, of an engine
head having a passage leading to said cyl-
inder, an intake valve mounted to feed to
said passage, ignition means associated with

e valve upon

.said passage, operating connections between

“the intake valves to effect their joint opera-
tion, separate manifold passages leading to
the cylinder and to the head and having a
commion - carbureter: connection, throttle
means for controlling the gases passing
.through each of the manifold passages and
an‘independent fuel connection with one of

said manifold passages. ~
9. In an internal combustion. engine, a

piston and cylinder having a normal intake _

valve, controlling: means for said -valve, a
. 3 L an " A ¥ eyr
cylinder head growded with_ an auxiliary
intake valve and casing having a combustion

chamber disposed substantially in alinement -

with thé normal intake valve, and means
actuated by the controlling means- for the
normal intake valve for simultaneously actu-
ating the auxiliary intake valve. . .-
10, Tn an internal combustion engine, am
auxiliary valve attachment adapted for ap-
plication to said -engine and comprising a

c?{linder intake -

65,
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casing provided with an-intake valve and -

ignition means, and 'actuating means for
said auxiliary intake valve constructed and
arranged for cooperation with-the control-
ling means for the normal intake valve of
the engine. S
11. In an-infernal combustion engine, an
auxiliary valve attachment adapted for ap-

105

plication to the engine and compriging a .

casing,an auxiliary intake valve and ignition
means within said casing, a bracket supported.

110

upon the engine frame carrying means to

actuate said valve, and an operative connec-
_tion from said actuating means disposed to
be engaged by the controlling means for the
normal intake valve of said engine.
Th testimony whereof I affix my signa-
ture. -

“WILLIAM PAUL RUDKIN.




