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3,220,944
MANIFOLD STRUCTURE FOR INTERNAL-
COMBUSTION ENGINES
Elmer Carl Kiekhaefer, Cedarburg, Wis., assignor, by
mesne assignments, to Kiekhacfer Corporation, Chica-
go, Ili., a corporation of Delaware
Original appucat;on June 21, 1961, Ser. Neo, 118,563, now
Patent No. 3,176,668, dated Apr 6, 1965. Divided and
this appsicatmn Ju!y 29 1964, Ser. No, 392,980
5 Claims. (CL 123—56)

This is a division of applicant’s copending application
Serial No. 118,563 filed on June 21, 1961, now Patent
No. 3,176,668 entitled Manifold Structure for Internal-
Combustion Engines.

This invention relates to a manifold structure for an
internal-combustion engine and particularly to a tuned
inlet manifold integrally cast within the cylinder and
head of the internal-combustion engine.

Generally, the air intake manifold is manufactured
as a separate component and releasably attached to the
engine block with appropriate sealing gaskets therebe-
tween to establish a hermetic joint. This is particularly
true in internal-combustion engines where the exhaust
and manifold system is tuned to a specific resonance to
increase the efficiency of the system. The pulses which
are present in the exhaust system are then also present at
a negative pressure in the intake manifcld. The negative
pressure or vacuum developed within the intake mani-
fold tends to destroy the gasket after long periods of use
and disrupts the vacuum and the resultant air-fuel mix-
ture.

A practical problem encountered in providing individ-
ual tuned intake systems has been the provision of equal
lengths of conduit to each of the cylinders without the re-
sulting manifold system including a great number projec-
tions in order to provide the proper length of the individ-
ual conduits.

The present invention is directed to an integrally cast
manifold system having individual passageways for proper
tuning to the desired operating speed and more particu-
larly to an integrally cast manifold system for horizon-
tally opposed cylinder engines.

In accordance with the present invention, the inlet mani-
fold passageways are integrally cast into the side of the
cylinder block assembly. The carburetor of each cylin-
der is mounted on the opposite end of the cylinder block
assembly or the opposite cylinder head. The manifold
passageways extend across the cylinder block assembly
completely within the wall thereof.
length of the block of an cpposed cylinder engine allows
sufficient room for establishing the necessary and equal
lengths of each of the manifold conduits by curving the
passageway in the plane of the block wall and without
projecting the passageways outwardly from the principal
plane of the cylinder block. Consequently, the structure
provides a compact and neat appearing structure which
can be commerically employed.

In certain designs, straight passageways having their
axes parallel to the axis of the cylinder bores can be em-
ployed. This permits simple casting production because
the manifold passageways can be formed by the same
cores as the cylmder bores and the water jackets. There-
fore, the casting is not unduly expensive.

Preformed conduits of a material capable of with-
standing the heat and pressure developed can also be
cast within the cylinder block when die casting the block.
The preformed conduits are secured within the mold and
enclosed within a minimum amount of casting metal suffi-
cient to maintain the conduits in captive relation within
the block wall and thereby forming the tuned manifold
system, The use of the preformed conduits eliminates the
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necessity to core the passageways and practically increases
the latitude in the configuration in which the individual
conduits can be formed in order to provide equal length
for the purposes of tuning the entire manifold system to
the selected resonant frequency. Because the encir-
cling casting metal need only hold the preformed conduit
in place, a relatively light and strong construction can be
employed.

The present invention thus provides an integrally
formed tuned manifold system for an internal-combustion
engine which is relatively low in cost and readxly produced
as a compact, pleasant appearing unit.

The drawings furnished herewith illustrate the best

-mode presently contemplated for carrying out the inven-

tion.

In the drawings:

“FIG. 1 is a side elevational view of an opposed. cylin-
der type epglne

FIG. 2 is a horizontal section taken on hnes 2—2 of
FiG. 1;

FIG. 3 is a side elevational view sm‘ular to FIG. 1
showing an alternative construction in accordance with
the preseat invention; and

FIG. 4 is a vertical section taken on hnes 4——4 of
FIG. 3.

Referring to the drawings and particularly to FIGS 1
and 2, an internal-combustion opposed cylinder engine' is
fllustrated including a left cylinder block 1 and a right
cylinder block 2 bolted or otherwise secured in back-to-
back relation. A common crankcase 3 is defined by the
adjoining portions of the cylinder blocks 1 and 2 rotatably
housing a crankshaft 4 which extends downwardly as a
drive shaft 5.

Each of the cylinder blocks 1 and 2 includes a pair of

horizontally opposed cylinders 6 and 7 vertically spaced
within the forward or outer portion thereof to form a
four cylinder engine. The opposed cylinders 6 and the
opposed cylinders 7 in the blocks 1 and 2 are vertically
offset with pistons 8 slidably disposed one within each
of the cylinders. Piston rods 9 connect the opposed pis-
tons 8 to the common crankshaft 3.
- Cylinder heads 16 and 11 are secured respectively to
the ends of the cylinder blocks 1 and 2 as by bolis 12
in accordance with known construction.” Each of the
heads 10 and 11 includes a pair of valves 13 one for each
of the cylinders 6 and 7. Valves 13 are operated
through an engine-driven valve positioner or tappet unit
14 each of which is coupled to an engine-driven cam 15
by a rigid link 16. Cams 15 are driven in synchronism
with the crankshaft 4 to properly open and close valves
13 for sequentially admitting a mixture of air and fuel
to the corresponding cylinders 6 or 7 in timed relation
with the movement of the corresponding pistons 8.

The lower opposed cylinders 6 and the upper opposed
cylinders 7 are provided with similar inlet manifold sys-
tems and only upper opposed cylinders 7 are particularly
described hereinafter. Corresponding elements for the
cylinders 6 are similarly numbered for purposes of sim-
plicity and clarity of description.

A pair of individual cylinder block mamfold passage-
ways 17 and 18 and a pair of related cylinder head mani-
fold passageways 19 and 20 form individual continuous
air-fuel charge passageways for: introducing the air-fuel
charge to the upper cylinders 7 from suitable carburetors
21 and 22.

The cylinder block manifold passageways 17 and 18 are-
integrally cast with the cylinder blocks 1 and 2 in verticaily
arranged side-by-side relation and extend from the associ-
ated carburetors 21 and 22 horizontally parallel to and
aligned with the axis of the cylinders 7 and cylinder cool-
ing jackets 23. ' ‘
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The lower passageways 17 and 18 are similarly located .

with respect to the lower opposed cylinder 6 as shown
in FIG. 1. The parallel construction permits relatively
simple casting of the manifold passageways 17 and 18
when casting the cylinder blocks I and 2.

In the embodiment of FIG. 1, individual carburetors
21 and 22 are provided for each of the opposed cylinders
7 and are properly connected by the individual passage-
ways defined by passageways 17-28. The carburetors
23 and 22 are secured to the opposite cylinder blocks 1
and 2 in alignment with and immediately adjacent the ead
of the corresponding cylinder block manifold passageways
17 and 18.

Referring particularly to FIG. 2, the cylinder head
manifold passageways 19 and 28 are integrally castin the
heads 16 and 11 as substantially U-shaped passages termi-
nating in alignment with the corresponding opposed cyl-
inders 7 at one end and with the cylinder block passage-
ways 17 and 18 at the opposite end. = The manifoid pas-
sageways at the inlet end slant shghtly upwardly in the
left hand head 1€ and downwardly in the right hand kead
11 to align the inlet end of each passageway 19 and 28
with the adjacent end of passageways 17 and 18.

The complete inlet manifold passageways thus defined
are similarly of a given length and diameter.to. tune the
inlet manifold system to a predetermined resonance in
accordance with the pulse frequency developad at a se-
lected engine speed.

In the operation of the engine, the valves 13 are opened
and closed to sequentially intreduce air-fue! charges to the
cylinders 6 and 7 from the corresponding carburetors 21
and 22. At each intake portion of the cycle, a back-
pressure pulse wave is developed. The tuned manifold
passageways, defined by the integrally cast passageways
17-20, correlate the introduction of the air-fuel charge
into the cylinders 6 and 7 at the negative portion of the
pulse wave when the engine is operating at the selected
resonant speed.” This produces maximum efficiency of
the intreduction of the air-fuel charge into the cylinders
6 and 7 at the desired speed.

The illustrated cylinder block passageways 17 and: 18
are integrally cast completely within the side walls of the
opposed ¢ylinder blocks 1 and 2 to provide a compact and
practical construction. The tuned passageways are gener-
ally straight and parallel to the axes of the cylinders &
and 7 and may therefore be readily cast by the same cores
which form the cylinders 6 and 7 and water jackets 23.

FIGS. 3 and 4 illustrate a similar opposed four-cylin-
der engine wherein the desired tuning demands inlet pas-
sageways longer than the width of the cylinder block
structure. o

In FIGS. 3 and 4, a pair of back-to-back cylinder
blocks 24 and 25 also includes opposed upper cylinders
26 and opposed lower cylinders 27. Cylinder heads 28
and 29 close the opposite ends of blocks 24 and 25. A
pair of carburetors 3¢ and 31 are mounted one each on
the heads 28 and 29. Each carburetor 30 and 31 supplies
a desired mixture to the pair of vertically arranged cyl-
inders 26 and 27 in the opposite cylinder blocks 24 and 25.

The carburetor 30, which is shown secured to the head
28, is mounted adjacent the upper portion of the head.
An upper ¢ylinder manifold passageway 32 and a sep-
arate lower manifold passageway 33 are integrally cast
in the side walls of cylinder blocks 24 and 25. Passage-
way 32 connects carburetor 30 to the upper cylinder 26
and passageway 33 conmects carburetor 390 to the lower
cylinder 27 in the block 25.

The upper cylinder manifold passageway 32 extends
through the side walls of cylinder blocks 24 and 25 and
initially “curves downwardly through cylinder block 24
and the initial portion of the opposite cylinder block 25.
Thereafter, passageway 32 curves upwardly defining a
generally U-shaped passageway terminating in communi-
cation with a manifold passageway 34 in the head 2%,
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The curved configuration increases the length of the mani-
fold passageway 32 to allow any desired tuning.

The lower cylinder manifold. passageway 33 extends
longitudinally and continuously downwardly from the
carburetor 39 through the side walls of cylinder biocks 24
and 25 and terminates in communication with a manifold
passageway 35 in the head 29 for the lower cylinder 23.
Passageways 32 and 33 are formed in the same length
and diameter to establish similar tuning of the cylinders
26 and 27 in the cylinder biock 285.

The opposite carburetor 31 is secured to head 29 and
i3 similarly connected by manifold passageways 35 and 37
to cylinders 26 and 27 in cylinder block 24.

Fach of the manifold passageways 32, 33, 36 and 37
includes an inner metallic conduit 38 integrally connected
and captured within the side walls of the cylinder blocks
24 and 25 by a relatively thin thickness of cast metal 39,
as most clearly shown in FIG. 4. A minimum amount
of cast'metal 39 is needed to enclose and properly support
the pre-formed conduits 38 and results in a light, strong
cylinder :block construction. . The individual conduits 38
can be readily pre-formed to give the necessary configura-
tion for establishing egual length of each manifold pas-
sageways while maintaining the passageways within the
side walls of the cylinder blocks.  The several pre-formed
conduits 38 also eliminate expensive and complicateu

coring of the mold for casting of the cylinder blocks 24
and 25.

In operation, the iliustrated embodiment of FIGS. 3
and 4 is the same as that of the embodiment of FIGS. 1
and 2 and no further description thereof is given.

Although the present invention has been described as
a component part of an outboard motor, the invention is
equally applicable to all other internal-combustion en-
gines wherein the manifold system is to be tuned to a
selected operating speed.

The present invention provides an improved opposed
cylinder engiue having a tuned intake manifold system
integrally formed with the block structure in a compact
and neat appearing assembly., The manifold: passage-
way may be provided with a curved configuration to
properly and similarly tune all cylinders without unsight-
ly projections formed as a part of the engine structure
and in an inexpensive manufacturing process.

Various modes of carrying out the invention are con-
templated’ as being within the scope of the following
claims particularly pointing out and distinctly claiming
the subject matter which is regarded as the invention.

I claim:

1. In an internal-combustion engine a cast cylinder
block, a head assembled with one end of said block and
having a fuel inlet passage therein opening into a cyl-
inder in said block, a cast housing member assembled
with the other end of said block and providing a crank
case therewith, a carburetor mounted on said cast hious-
ing member remote from said head and block in a direc-
tion generally axial of said head, pre-formed manifold
liners-integrally cast into the cylinder block and said cast
housing member and defining an integrally cast manifold
passageway in the wall of the housing member and the
cylinder block for carrying the fuel chafge from the
carburetor to.the inlet passage for the cylinder and being
selected of a length and cross-section to tune the mani-
fold system. for a selected operating engine speed.

2. In an opposed cylinder engine having back-to-back
opposed cylinders in a cast cylinder block umit, in-
dividual carburetors for the opposed cylinders and mouat-
ed .adjacent the -opposite cylinder, and a pair of pre-
formed manifold - tubular members integrally cast into
the wall of the cylinder block unit and defining manifold
passageways oppositely extending from the respective car-
buretor and being selected of a corresponding length and
cross-section to tune the manifold system for a selected

operating engine. speed,
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3. In an opposed cylinder engine having a multiple
of in-line opposed cylinder pairs in a cast cylinder block
unit, carburetors mounted as a part of the engine for
supplying a fuel mixture to at least a pair of immediately
adjacent non-opposed cylinders, said carburetors being
mounted on the opposite end of the engine, and a pair
of integrally cast manifold passageways communicating
with each carburetor and being integrally cast into the
side wall of the cylinder block unit, the pair of passage-
ways extending longitudinally and laterally within the
side wall of the block unit from the carburetor to the
associated cylinders and being selected of a length and
cross section to tune the manifold system for a selected
operating engine speed.

4. In an opposed cylinder engine having a multiple
of in-line opposed cylinder pairs in a cast cylinder block
unit, carburetors mounted as a part of the engine for
supplying a fuel mixture to at least a pair of immediately
adjacent non-opposed cylinders, said carburetors being
mounted in alignment with one of the associated cyl-
inders and on the opposite end of the engine, a pair of
integrally cast manifold passageways communicating with
each carburetor and being cast in the side wall of the
cylinder block unit, one of said passageways in each pair
extending longitudinally and laterally in the gemeral
form of a U-shape to connect the carburetor to the aligned
cylinder, and the second of said passageways in each pair
extending longitudinaily and laterally to conmnect the
carburetor to the other of the cylinders, said passageways
being selected of a length and cross section to tune the
manifold system for a selected operating engine speed.
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5. In an opposed cylinder engine having a multiple
of in-line opposed cylinder pairs in a cast cylinder block
unit, carburetors mounted as a part of the engine for
supplying a fuel mixture to a pair of immediateiy ad-
jacent non-opposed cylinders, said carburetors being
mounted in alignment with one of the associated cylinders
and on the opposite end of the engine, and a plurality
of tubular members integrally cast into the cylinder
block unit and defining manifold passageways connect-
ing each carburetor with the proper cylinders, the pair
of passageways extending longitudinalily and laterally
within the side wall of the block unit from the carburetor
to the associated cylinders and being selected of a length
and cross section to tune the manifold system for a se-
lected operating engine speed.
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