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9 Claims.

This invention relates generally to internal
combustion engines and more particularly to uni-
tary dual purpose engine manifold structures em-
bodying intake and exhaust portions having fuel-
air mixture and exhaust gas bassages correlated
for selectively heating the fuel-air mixture,

In prior constructions of this type, the most
common practice is to provide an exhaust mani-
fold portion in the form of an elongated loop
having an upper part directly connected to the
exhaust ports of the engine ang having a lower
part provided with an intermediate enlargement
through which extends the riser to the intake
manifold portion usually disposed between the
upper and lower parts of the loop. The flow of
exhaust gas through the lower part of the loop
and in heat exchanging relation to the riser dis-
posed therein is controlled by the manipulation of
a suitable two-way valve or valves disposed at or
adjacent the junction between the upper and
lower parts of the loop. In some instances, the
exhaust manifold portion is provided with a lat-
erally extending enlargement or with an attach-
ment constituting such an enlargement throusgh
which extends a part of the riser to the intake
manifold portion disposed thereabove. In a few
instances, parts of the branch connections to and
immediately adjacent the riser are also included
within the enlargement. The How of exhaust gas
info the enlargement and around the riser part
of the inlet portion is generally effected by means
of a butterfly valve disposed in the opening be-
tween the enlargement and the manifold proper
and arranged so that when opened g portion of
the exhaust gas is directed into and through said
enlargement. In many of these arrangements
the valve or valves are thermostatically controlled
for the purpose of varying the heat applied to
the fuel-air mixture in accordance with the tem-~
perature of the mixture and/or the temperature
of the atmosphere surrounding the engine. How-
ever, in general, the apparatus embodying this
type of control is neither adapted nor capable of
being used to render an engine efficiently oper-
able with either low or high volatile liquid fuels,

Manifolds embodying a looped exhaust portion
are bulky and expensive to construct and their
bulk renders difficult the mounting of such a
manifold in the limited space usually available
and its presence in a limited space materially
interferes with the repair and the servicing of
the adjacent parts of the engine and the related
accessories. In addition, the heating of the fuel-
air mixture is difficult to control because the con-
trol valve bearings warp and large clearances are

10

20

30

g9

40

50

55

(Cl, 257—241) .

required in order to prevent the valve from stick-
ing and as & result, the leakage of exhaust gas
past the valve is sufiicient to materially alter the
desired degree of heating. Moreover, the large
clearances required result in valve rattle which
is objectionable and since the position of the
valve can be readily varied by the operator, engine
operation may be rendered extremely inefficient
due to the carelessness and/or ignorance of the
operator. Furthermore, although the part of the
Intake riser disposed within the lower part of
the exhaust loop is usually enlarged in order to
reduce the velocity of the moving fuel-air mix-
ture, the velocity of the heavier particles of un-
vaporized fuel is usually sufficient to carry a
large portion of such particles directly through
the  enlarged portion of the riser and into the
branch parts connected thereto without contact-
ing the heated walls of the enlarged portion of
the riser, which is commonly termed a vaporizing
or gassifying chamber. As a result, the propor-
tion of unvaporized fuel particles contained in
the fuel-air mixture entering the engine is in
many instances sufficient. to render ignition dif-
ficult and the operation inefficient due to the in

complete combustion of such particles. :

Therefore, the primary object of this invention
is to provide an improved dual purpose engine
manifold which may be readily cast or otherwise
constructed as a compact unitary structure with
a minimum of time and expense,

Another cbject of this invention is to provide
an improved compact unitary dual purpose en-
gine manifold which entirely eliminates the use
of ‘moving valve parts for selectively controlling
the heat applied to.the fuel-air mixture,

Still'another object of this invention is to pro-
vide an improved unitary dual purpose engine
manifold which can be readily modified to vary
the heat applied fo the fuel-air mixture without
disturbing any other part of the engine and with-
oulb the possibility of effecting an improper or
an undesired degree of adjustment.

A further object of this invention is to provide
an improved unitary dual purpose manifold in
which the fuel-air mixture and the exhaust gas
passages are so-correlated that when the mani-
fold is conditioned for use with a low volatile
fuel, the heavy unvaporized fuel particles will be
directed against a highly heated wall portion of
the fuel-air mixture.

The invention accordingly consists of the vari-
ous features of construction, combinations of ele-
ments and arrangement of parts as is more fully
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pointed out in the appended claims and in the
detailed description in which:

Fig. 1 is a plan view illustrating a manifold
embodying the invention applied to the side of
an engine;

Pig. 2 is a partial sectional view taken on line
II—II of Fig. 3;

Pig. 3 is a section taken on line III—III of
Fig. 2;

Fig. 4 is a partial sectional view
IV—IV of Fig. 5; T

Fig. 5 is a section taken on line V—V of Fig. 4;

Fig. 6 is a front elevation of the cover member;

taken on iine

Fig. 7 is a side elevation of the cover member;.

and

Fig. 8 is a partial front elevation of the mani-
fold shown in Figs. 1, 2 and 4 with the cover
member removed.

Referring to the drawings and particularly to
Figs. 1, 3, 5 and 8, it is seen that the dual purpose
manifold {, which is removably secured to the
engine head or block 2 by any suitable means
such as the stud bolts 3, comprises an open faced
hollow structure 4 having disposed therein a T-
sheped portion 6 of the intake manifold section
7 and a plurality of partition elements 8, 9 and
11 which coact and form with each other and
with the included T-shaped portion 6 vertically
spaced first and second non-communicating

chambers designated 12 and 3, respectively, and ¢

third and fourth communicating chambers des-
ignated |8 and 16, respectively. Chamber {2 is
defined by the side and bottom walls of the hollow
structure 4, the underside of partition element

#1, and the front side wall surfaces of those parts -

of -the T-shaped portion & which extend below
the partition element 1i; namely, the stem part
{71 and the lower portion of the head part {8 as
is best seen in Fig. 8. Chamber 13, which termi-
nates in an exhaust gas emission conductor 19,
is defined by the side and rear walls of the hollow
structure 4 and the upper side of the partition
element 8. Chambers 14 and 16, which are dis-
posed between the chambers 12 and 13, are placed
in communication by terminating the interme-
diate partition element 8, which is common to
chambers I4 and {6, short of the rear wall of
the hollow structure as is best seen in Figs. 3
and 5. Chambers {4 and 16 are both defined

by a side wall and a portion of the rear wall of !

the hollow structure 4, the underside of partition

element 8, the upper side of partition element {1,

and the common partition element 8.

‘The stem part 1T of the T-shaped portion &
extends through the bottom wall of the hollow
structure 4 and terminsates in a flanged portion
21 adapted for connection with a carburetor or
other fuel-air mixture supplying device (not
shown). The head part I8 of the T-shaped por-
tion 6 extends through the opposite side walls
of the hollow structure 4 and terminates in
spaced flanged end portions 22 adapted for con-
nection with the usual engine intake ports (not
shown). The lower portion of the hollow struc-
ture & is provided with a plurality of laterally
extending exhaust gas conductors 23, 24, 26 and
27 which communicate with the first chamber
12 and which terminate in flanged free end por-
tions 28, 29, 3! and 32 adapted for connection
with the usual engine exhaust ports (not shown).
The open face of the hollow structure 4 is pro-
vided with a marginal flange 33 adapted to re-
ceive a hollow open faced cover member 34 which
is removably secured thereto by any suitable
means such as the cap screws 36.
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Referring also to Figs. 6 and 7, it is seen that
the lower interior portion of the cover member
34 is provided with a partition 37 which extends
from adjacent one corner to the approximate
center of the cover and then to the midportion
of the opposite sidewall thereof. Partition 37
includes a first horizontal portion 38 the length
of which is materially less than half the width
of the cover member, a vertically extending por-
tion 39 and a second horizontal portion 41, the
length of which is approximately equal to half
the width of the cover member. Partition 37 di-
vides the interior of the cover member 34 into two
non-communicating chambers or compartments
42 and 43 and the inner edge of the partition is
substantially flush with the inner edge of the
cover side wall 44 which is adapted to abut the
marginal flange 33 on the hollow structure 4.
The outer wall 46 of the cover member 34 may be
formed as a separate piece and secured thereto
by the cap screws 36 which are used to attach
the cover member to the hollow structure 4 as
is clearly indicated in Fig. 1. The inner upper
marginal surface of the horizontal portion 4i of
partition 31 merges with the lower edge of a ver-
tical partition element 471 which extends hori-
zontally entirely across the cover member 34 and
forms a partial rear or inner wall for the cham-
per 42. The inner surface of the partition ele-
ment 4T is substantially flush with the inner
edges of the cover side wall 44 and the inner

.edge of the partition 37. The width of the ele-

ment 47; i. e., its vertical dimension, is substan-
tially equal to the vertical distance between the
partitions 8 and {1 in the hollow structure 4 plus
the thickness of said partitions. The element
47, which has a free edge 48 spaced from the
opposed side wall portion 44 and the free portion
49 of its opposite edge spaced from the opposed
horizontal portion 38 of the partition 37, is pref-
erably provided on its outer surface with a
central longitudinally extending strengthening
rib BI. '

The outer top and bottom portions of the cover

> member 34 are preferably marked cold and hot

respectively as shown in Fig. 6, and the arrange-
ment of the partition 37 and the partition ele-
ment 47 is such that when the cover member is
applied to the open face of the hollow structure
& with the portion bearing the word “hot” upper-
most, which application is shown in Fig. 2 and
Fig. 3, the inner edge of the partition 37 and the
inner surface of the partition element 47 abut
the outer edges of the partitions 8, 8 and (f in
the hollow structure 4 as follows: the horizontal

) portion 41 engages the left half of the edge of

75

partition {1 and the right half thereof is en-
gaged by the inner marginal surface of the par-
tition element 47 which is adjacent its edge 49
and forms in effect a continuation of the hori-
zontal portion 41; the vertical portion 39 engages
the edge of partition 8; and the horizontal por-
tion 28 engages the right half of the edge of par-
tition 8. The space existing between the edge

5 48 of partition element 47 and the opposed por-

tion of the cover side wall 44 places chamber {2
in communication with chamber 42 which in
turn communicates with the chamber (4§ in the
hollow structure 4 by virtue of the space existing
between the edge portion 49 of partition element
471 and the opposed horizontal portion 38 of par-
tition 37. As previously described, termination
of the partition 9 short of the rear wall of the
hollow structure 4 places chamber 14 in com-
munication wtih chamber [8 and the latter is
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placed in communication with the chamber i3
by virtue of the chamber 43 in the hollow cover
member 34. Therefore, it should now be obvious
that with the cover member 34 in the hot posi-
tion just described, exhaust gases passing into
the chamber {2 from the conductors 23, 24, 26
and 27 will then flow serially through chambers
£2, 14, 16, 43 and {3 in the order named and
then to atmosphere through the emission con-
ductor 18. It should be particularly noted that
the exhaust gases while entering and while with-
in the chamber {2 only contact a small portion
of the underside of the T-head part {8, which
is made relatively thick as shown in Figs. 3 and
5 to retard the flow of heat therethrough, and
that while passing through the chambers {4 and
16 the exhaust gases are in continuous contact
with substantially the entire upper half of the
surface presented by the included portion of said
head part which, as shown in Figs. 3 and 5, is
made relatively thin to effect a high rate of heat
transfer therethrough. It should also be par-
ticularly noted that with the cover member in itg

hot position all of the exhalist gases must pass'

through the chambers 14 and 16, thereby impart-
ing = high degree of heat to substantially the en-
tire upper half of the head part {8; that the
highly heated portion of the head vart {8 over-
lies the adjacent end of the stem part 171; and
that as a result all of the heavy unvaporized and
partially vaporized fuel particles will either im-
pinge against or pass in close proximity to the
highly heated top surface of the head part,
thereby effecting a substantially complete vapor-
ization of such particles.

When the cover member 84 is applied to the
open face of the hollow structure 4 with the por-
tion bearing the word “cold” uppermost, which
application is shown in Figs. 4 and 5, the inner
edge of the partition 37 and the inner surface of
the partition element 47 abut the outer edges
of the partitions 8, 8 and !{ in the holiow struc-
ture 4 as follows: the horizontal portion &§ en-
gages the right half of the edge of partition i
and the leit half thereof is engaged by the inner-
marginal surface of the partition element 21
which is adjacent its edge 48 and which forms in
effect a continuation of the horizontal portion 41
and the opposite inner marginal surface of parti-
tion element 47, which is adjacent its edge 48, en-
gages the entire edge presented by the partition
8. In other werds, the partition element 471 in
effect abuts the entire cuter edges of the parti~
tions 8, § and {1 and thereby substantially com-
pletely closes chambers {8 and 6. The chem-
ber 43 in cover member 34 communicates with
the right-hand portion of chamber {2 (see Fig.
4), but the gases entering chamber 83 have no
means of escape therefrom. ZIowever, the left-
hand portion of chamber {2 is in communication
with chamber 42 in the cover member 34 by
virtue of the space existing between the edge 49
of partition element 47 and the horizontal por-
tion 3§ of partition 37. Chamber 42 is also in
communication with chamber {8 by virtue of the
space existing between the edge 48 of partition
element 47 and the opposed portion of the cover
side wall 44 and it should therefore be obvious
that with the cover member 24 in the cold posi-

tion just described, the exhaust gases passing T

into the chamber {2 from the conductors 23, 24,
26 and 27 will then flow serially through cham-
bers 42 and {3 in the order named and then into
the atmosphere through the emission conductor
19. Consequently, it should also be obvious that
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with this arrangement no material heating of
the fuel mixture is effected since only a small
portion of the thickened underside T-head part
18 is contacted by the exhaust gases entering the
chamber 12 and since the wall portions of the
T-stem part 17, which are exposed to the cham-
ber 12 and to the interior of conductors 24 and
27, are also materially thickened (see Figs, 1, 3
and 5) in order to retard the heat flow there-
through. That portion of the rear wall of the
stem {7, which is disposed between the conduc-
tors 24 and 27, is exposed to the atmosphere and
is made relatively thin to prevent overheating
of the fuel mixture passing therethrough.

A dual purpose manifold constructed in ac-
cordance with this invention is extremely com-
pact and is entirely devoid of moving parts, such
as valves and the like, for controlling the appli~-
cation of heat to the fuel-air mixture passing
therethrough. The manifold proper, i. e., with-
out the cover member 84 which is cast or other-
wise formed as a separate unit, can be readily
cast as a unitary structure with a minimum of
time and expense. Its compactness renders the
installation of the manifold an extremely simple
operation and when once installed, the applica-
tion of heat to the fuel-air mixture can be readily
varied without disturbing any other engine part
or accessory and without any possibility of mak-
ing an improper adjustment, simply by inverting
the cover member as previously described.

The invention is shown and described as ap-
plied fo a manifold for a four cylinder engine,
but it should be understood that the invention is
applicable to internal combustion engine mani-
folds generally and that it is not intended to
limit the invention to the exact details of con-
struction herein shown and described as various
modifications within the scope of the appended
claims may occur to persons skilled in the art.

It is claimed and desired to secure by Letfers
Patent: ‘

1. A dual purpose engine manifold comprising
an open faced hollow structure empodying a por-
tion of a fuel mixture conductor and a plurality
of partition elements coacting to provide therein
a pluralily of non-communicating chambers one
of which is formed in part by a wall portion of
said mixture conductor, an exhaust gas admis-
sion conductor communicating with another one
of said chambers, an exhaust gas emission con-
ductor communicating with a remaining one of
said chambers, and a hollow partitioned cover
member securable to the open face of said hollow
structure in a. selected one of two different posi-
tions and being effective when in one of its said
two positions to serially connect said another
chamber, said one chamber, and said remaining
chamber in the order named: and being effective
when in the other of its said two positions to
substantially completely close said one chamber
and to connect the said another chamber and
with the said remaining chamber.

2. A dual purpose engine manifold comprising
an open faced hollow structure embodying a por-
tion of a fuel mixture conductor and a plurality
of partition elements coacting to provide therein
a plurality of non-communicating chambers one
of which is formed in part by a wall portion of
said mixture conductor, an exhaust gas admis-
sion conductor communicating with another one
of said chambers, an exhaust gas emission con-
ductor communicating with a remaining one of
said chambers, and a hollow partitioned cover
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member securable to the open face of said holiow
structure in a selected one of two different posi-
tions and presenting when in one of its said two
positions a compartment communicating with
said one and with said another one of said cham-
bers and another compartment communicating
with said one and with said remaining one of
said chambers and presenting when in the other
of its said two positions a partition element sub-
stantially completely closing said one chamber
and a compartment communicating with said
another one and with said remaining one of said
chambers.

3. A dual purpose engine manifold comprising
an open faced hollow structure embodying a por-
tion of a fuel mixture conductor and a plurality
of partition elements coacting to provide therein
first and second non-communicating chambers
and thaird and fourth communicating chambers
which are formed in part by a wall portion of
said mixture conductor, said hollow structure
being provided with exhaust gas admission and
emission conductors communicating with said
first and second chambers, respectively, and a
hollow partitioned cover member securable to the
open face of said hollow structure in a selected
one of two different positions and presenting
when in one of its said two positions a compart-
ment communicating with said first and third
chambers and another compartment. communi-
cating with said second and fourth chambers
and presenting when in the other of its said two
positions a partition element substantially com-
pletely closing said third and fourth chambers
and a compartment communicating with said
first and second chambers.

4. A dual purpose engine manifold comprising
an open faced hollow structure embodying a por-
tion of a fuel mixture conductor and a plurality
of partiticn elements coacting to provide therein
first and second non-communicating chambers
with said first chamber being formed in part by
a wall portion of said mixture conductor and
third and fourth communicating chambers which
are formed in part by another portion of said
mixture conductor, said hollow structure being
provided with exhaust gas admission and emis-
sion conductors communicating with said first
and second chambers respectively, and a hollow
partitionad cover securable to the open face of
said hollow structure in a selected one of two
different positions and presenting when in one
of its said two positions a compartment com-
municating with said first and third chambers
and another compartment communicating with
said sccond and fourth chambers and presenting
when in the other of its said two positions a par-
tition element substantially completely closing
said third and fourth chambers and a compart-
ment communicating with said first and second
chambers,

5. A dual purpose engine manifold comprising
an open faced hollow structure embodying a
portion of a fuel mixture conductor and a plu-
rality of partition elements coacting to provide
therein spaced first and second non-communi-
cating chambers with said first chamber being
formed in part by a wall portion of said mixture
conductor and third and fourth communicating
chambers which are disposed between said first
and second chambers and which are formed in
part by another portion of said mixture con-
ductor, said hollow structure being provided with
exhaust gas admission and emission conductors
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communicating with said first and second cham-
bers respectively, and a hollow partitioned cover
member securable to the open face of said
hollow structure in a selected one of two differ-
ent positions and presenting when in one of its
said two positions a compartment communicat-
ing with said first and third chambers and an-
other compartment communicating with said
second and fourth chambers and presenting when
in the other of its said two positions a partition
element substantially completely closing said
third and fourth chambers and a compartment
communicating with said first and second
chambers.

6. A dual purpose engine manifold comprising
an open faced hollow structure embodying a
T-shaped portion of a fuel mixture conductor
and a plurality of partition elements coacting to
provide therein first and second non-communi-
cating chambers with said first chamber being
formed in part by a portion of the wall surface
presented by one side of the stem and head parts
of said T-portion and third and fourth communi-
cating chambers which are formed in part by
another portion of the continuous surface pre-
sented by the head part of said T-portion, said
hollow structure being provided with exhaust
gas admission and emission conductors commu-
nicating with said first and second chambers re-
spectively, and a hollow partitioned cover mem-
ber securable to the open face of said hollow
structure in a selected one of two different posi-
tions and presenting when in one of its said two
positions a compartment communicating with
said first and third chambers and another com-
partment communicating with said second and
fourth chambers and presenting when in the
other of its said two positions a partition element
substantially completely closing said third and
fourth chambers and a compartment communi-
cating with said first and second chambers.

7. A dual purpose engine manifold comprising
an open faced hollow structure embodying a
T-shaped portion of a fuel mixture conductor
and a plurality of partition elements coacting to
provide therein spaced first and second non-
communicating chambers with said first chamber
being formed in part by a portion of the wall
surface presented by one side of the stem and
head parts of said T-portion and third and
fourth communicating chambers which are dis-
posed between said first and second chambers
and which are formed in part by another portion
of the continuous surface presented by the head
part of said T-portion, said hollow structure
being provided with exhaust gas admission and
emission conductors communicating with said
first and second chambers respectively, and a
hollow partitioned cover member securable to
the open face of said hollow structure in a se-
lected one of two different positions and present-
ing when In one of its said two positions a com-
partment communicating with said first and
third chambers and another compartment com-
municating with said second and fourth cham-
bers and presenting when in the other of its said
two positions a partition element substantially
completely closing said third and fourth cham-
bers and a compartment communicating with
said first and second chambers.

8. A dual purpose engine manifold comprising
an open faced hollow structure embodying a
T-shaped portion of a fuel mixture conductor
having the stem part of the T extending down-
ward from the head part thereof and a plurality
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of partition elements coacting with each other
and with the head part of said T to provide
therein vertically spaced first and second non-
communicating chambers with said first chamber
being formed in part by a portion of the wall
surface presented by one side of the stem and
head parts of said T and third and fourth com-
municating chambers which are disposed be-
tween said first and second chambers and which
are formed in part by the continuous surface
bresented by the top wall of the head part of
said T, said hollow structure being provided with
exhaust gas admission conductors opening into
said first chamber and with an exhaust gas dis-
charge conductor extending upward from said
second chamber, and a hollow partitioned cover
member securable to the open face of said hollow
structure in a selected one of two different posi-
tions and presenting when in one of its said two
Dositions a compartment communicating with
said first and third chambers and another com-
partment communicating with said second and
fourth chambers and presenting when in the
other of its said two positions a partition ele-
ment substantially completely closing said third
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and fourth chambers and a compartment com-
municating with said first and second chambers.

9. A dual purpose engine manifold comprising
a partitioned open-faced hollow structure em-
bodying intake and exhaust manifold parts, said
structure presenting a plurality of non-commu-
nicating chambers including an exhaust gas re-
ceiving chamber communicating with said ex-
haust part, an exhaust gas emission chamber
adapted for connection with an exhaust gas dis-
charge pipe and an intermediate chamber de-
fined in part by a wall portion of said intake
part, and a hollow partitioned cover member
securable to the open face of said hollow struc-
ture in a selected one of two different positions
and being effective when in one of its said two
Dpositions to serially connect said receiving, inter-
mediate and emission chambers for the flow of
exhaust gas therethrough in the order named
and being effective when in the other of its said
two positions to substantially completely close
said intermediate chamber and %o connect said
receiving chamber with said emission chamber.

ARTHUR R. BLOOD,




