Jan. 13, 1970

Filed Sept. 27, 1967

1!

Z
&

22

M 28
]

J. S. SALETZKI ET AL 3,488,944

EXHAUST MANIFOLD

F/G. 7

2 Sheets—Sheet 1

—————

N —————
[ ————————— ————— e
_—_—

i /12 Py

g_o'g

i '@:_, N
! R
Pl

kS
N
N,L‘
\/
N
|
\

(F=—=—=
|
| 1 ,nl"l
i

/G .2

JACOB S. SALETZAY
SAMES D. MOORE
ROY 7. PALUS KA

JNVENTORS

AT 7TORNEYS



Jan. 13, 1970 J. S. SALETZKI ET AL 3,488,944
EXHAUST MANIFOLD
Filed Sept. 27, 1967 2 Sheets-Sheet 2

/G

9
N ©
©
©
\ o R
Y o O -
: N
©
©
©
O

©
ﬁn’*:
0

=
=4
?‘i
n
|

7T
T
O

'

o
.,.= "

JACOL S. SALL7ZAY
SOAMES D. MOORE
ROV 77 PALUSAA

INVENTORS
& '

v EJ Ll W ol
° W/f?ﬁ/x/z,ﬂ

ATTORNEYS



United States Patent O

e )

3,488,944
Patented Jan. 13, 1970

1ce

1

3,488,944
EXHAUST MANIFOLD
Jacob S. Saletzki, Peoria, James D. Moore, East Peoria,
and Roy T. Paluska, Washington, Iil., assignors, by
mesne assignments, to the United States of America as
represented by the Secretary of the Army
Filed Sept. 27, 1967, Ser. No. 671,167
Int. Cl, FO2b 41/10, 75/10
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ABSTRACT OF THE DISCLOSURE

Apparatus comprising a single casting that can be used
for any exhaust ports from the cylinder head of an in-
ternal combustion engine, whereby by inverting the casting
and adding a pipe member a split manifold system is pro-
vided wherein the impulse effect of the exhaust gas from
separate sets of cylinders is directed to a turbocharger via
a split housing,.

This invention relates to internal combustion engines
and more particularly to those having a manifold arrange-
ment for multiple cylinder engines having a split manifold
system wherein impulse effect of the exhaust gas from
separate sets of cylinders is directed to a turbocharger via
a split support housing.

The improved manifold arrangement is particularly
adapted to engines of a multiple cylinder type embody-
ing two or more batteries of cylinders arranged in V-
formation.

The principal object of the present invention is to pro-
vide a new and improved exhaust manifold comprising a
casting member so designed that but one uniform casting
may be secured to the cylinder head to take care of the
exhaust gases from any one set of cylinders.

Another object of the invention is to provide a new and
improved exhaust system wherein but one exhaust mani-
fold is needed for each set of cylinders in combination
with a straight pipe member.

A further object of the invention is to provide a new
and improved exhaust system whereby one casting can
be used for any three exhaust ports from the cylinder
head and whereby by inverting said casting and adding a
pipe member a split manifold system is provided wherein
the impulse effect of the exhaust gas from separate sets of
cylinders is directed to the turbocharger via a split hous-
ing.

A still further object of the invention is to provide a
new and improved exhaust system wherein a turbocharger
can be mounted on either end, or on alternate opposite
corners of the engine using the same manifold hardware.

The above and other objects of the invention will ap-
pear more clearly from the following more detailed de-
scription and from the drawing, wherein:

FIG. 1 is a side elevation of an engine having incor-
porated therein the exhaust manifold, pipe and turbo-
charger disclosed herein.

FIG. 2 is a cross section showing both exhaust mani-
folds in their relative vertical locations, and

FIG. 3 is a top plan view of the engine shown in FIG.
1, showing the interchangeability feature of the turbo-
chargers.

Referring now to the drawing the numeral 10 desig-
nates an internal combustion engine commonly used to
drive a tank, or the like, the same, as shown, being of the
twelve cylinder type, the cylinders, not shown, being ar-
ranged in banks of two, although the invention may be
carried out in various types of internal combustion en-
gines without any fundamental changes in the engine
construction proper. The exhaust manifolds 12, 14, are
shaped castings, FIG. 2, the same being secured to the
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cylinder head 20 by means of bolts 16, manifold 12 being
secured to the cylinder head adjacent three exhaust ports,
not shown. Manifold 14 is identical to manifold 12 and is
secured fo the cylinder head adjacent the three exhaust
ports 18. Exhaust manifold 14 is coupled, as at 24, to a
run of pipe 26 or tubing leading to a turbocharger 28,
while numeral 3¢ designates a split support housing lead-
ing to the turbocharger. Caps 22 close the unused end of
each manifold,

The manner in which the manifold operates is as fol-
lows:

The manifold castings 12, 14, are identical and are
secured to the sides of the cylinder head 20 by means of
securing bolts 16 and in alignment with exhaust ports
which are arranged in longitudinal alignment in groups
of three, six on each side of the engine making twelve in
all. Manifold 12, FIG. 1, is connected directly to housing
30 and the exhaust gases pass directly into housing 30
and turbocharger 28, while manifold 14 is identical with
manifold 12, but is inverted and secured to the cylinder
head in alignment with exhaust ports 18, so that the ex-
haust gases from the ports reach split housing 3¢ through
coupled pipe 26.

With the structure disclosed herein, with identical
manifold castings, which in turn are interchangeable, the
same casting can be used on different banks of cylinders,
the result being a great saving in manufacturing costs. A
split manifold system is quickly provided by inverting one
casting on each cylinder head and adding a pipe to one
casting while the casting located nearest the turbocharger
discharges the exhaust gases from the first three exhaust
ports directly into the split turbocharger support housing
and the pipe fransfers the gases from the casting farthest
from the turbocharger. The turbochargers can be mounted
on either end, or on alternate opposite corners of the
engine with the same manifold hardware. This is accom-
plished by rearranging the same manifold components to
suit turbocharger locations. Air flow characteristics will
be the same for any turbocharger location.

There has been disclosed herein a new and unique
manifold that can be used interchangeably and is designed
to fit any three, in the case of a twelve cylinder engine,
exhaust ports from a cylinder head. By inverting the cast-
ing and adding a pipe, a split manifolding system is pro-
vided wherein the impulse effect of the exhaust gas from
separate sets of cylinders is directed to a split support
housing of a turbocharger.

‘While we have shown an improved exhaust manifold
applied to a multiple cylinder engine having a turbo-
charger we do not desire to be restricted to the exact ar-
rangement shown and described, it being apparent that
the number and arrangement of cylinders and manifolds
may be varied without departing from the spirit or sacri-
ficing the advantages of the invention,

We claim:

1. An exhaust interchangeable manifold for a multi-
cylinder internal combustion engine having a block, cyl-
inder head, cylinders, manifolds, exhaust ports, ducts and
a turbocharger having end elbow members secured thereto,
comprising

a first open ended elongated pipe-like manifold casting

having a plurality of duct members secured thereto,
said ducts seating laterally and secured on said block
over one set of exhaust ports and in alignment there-
with,

a second identical manifold casting inverted and adapted

to fit over an additional set of exhaust ports,

cap members adapted to enclose one open end of each

of said manifold castings,

end elbow members connecting said first manifold with

said turbocharger to transport exhaust gases from



3,488,944
3

said manifold directly to said elbow member and
said turbocharger,
a pipe member connecting said second manifold with

said end elbow member leading to said turbocharger, 2,390,913
said pipe member providing means for transporting 2,660,031
exhaust gases from said second inverted manifold 2,858,667
and said exhaust ports to said turbocharger. 3,177,649

2. An exhaust manifold as set forth in claim 1, wherein
the cap members, end elbow members and connecting
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