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MANFOLGENG SYSTEM WITH FOUR-BARREL 

CARBURETTOR 

Paul F. Keyde, Detroit, Mich., assignor to General 
Myiotors CGrporation, Detroit, Mich., a corporation of 
Delaware 

Application December 1, 1951, Serial No. 259,445 
13 Claims. (C. 123-122) 

This invention relates to charge forming devices for 
engines and has a particular relation to an inlet manifold 
for use with a compound or other carburetor for supply 
ing explosive mixtures to cylinders in V-type or other in 
ternal combustion engines. 

It is proposed to increase the volumetric efficiency of 
engines and to more nearly equalize the distribution of 
combustible mixture among the various cylinders thereof 
by employing a compound carburetor for supplying dif 
ferent combustible mixtures under different conditions of 
operation to the middle portion of a main distribution 
passage, the opposite ends of which are formed to provide 
ports for supplying the mixtures to a group of cylinders 
of the engine. 
The compound carburetor has a primary mixture sup 

ply passage which supplies combustible mixture to the 
main distribution passage throughout all conditions of op 
eration of the engine and has a secondary mixture supply 
passage which supplies combustible mixture to the main 
distribution passage under conditions of operation of the 
engine when the mixture supplied by the primary mix 
ture supply passage is inadequate in quantity or improper 
in fuel and air ratio or both. 

In order to improve the distribution of the fuel mixture 
supplied by the primary mixture supply passage it is pro 
posed to locate the junction between the primary supply 
and main distribution passages nearer the middle of the 
main distribution passage than the junction between the 
secondary supply passage and the main distribution pas 
sage. Since the primary supply passage supplies to the 
main distribution passage all of the combustible mixture 
employed in starting the engine and in operating the en 
gine until the engine is warm enough for normal opera 
tion, it is proposed to heat the primary mixture Supply 
passage and the junction thereof with the main distribu 
tion passage. A heated charge therefore may be employed i 
in starting the engine. To accomplish this purpose, the 
charge forming device is provided with exhaust or other 
suitable heating means for heating a wall of the main dis 
tribution passage opposite the junction of the main dis 
tribution passage with the primary mixture supply passage 
and the wall of the primary supply passage anterior to 
the junction referred to. If a carburetor having primary 
and secondary mixture supply passages is formed as a 
single heat conductive unit, then there may be some heat 
ing of the secondary mixture supply passage and the wall 
of the main distribution passage opposite the junction be 
tween the two passages. But this heating will not notice 
ably affect the volumetric efficiency of the engine under 
normal operating conditions. The heat supplied will be 
mostly absorbed by the mixture supplied by the primary 
mixture supply passage and little will be conducted to 
the secondary mixture supply passage. Also it is pro 
posed to cut off the supply of heat to the heating means 
referred to after the engine is sufficiently warmed for nor 
mal operation. Since the secondary mixture supply pas 
sage does not supply mixture to the main distribution pas 
sage during the time when heat is supplied to the heating 
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means, there will be little heating of the secondary pas 
sage and the junction thereof with the main distribution 
passage when the secondary passage later is employed in 
supplying mixture to the main distribution passage. 

In the present instance it is proposed to employ the 
charge forming device with a V-type engine in which the 
cylinders are divided into two groups of four cylinders 
each and in which one main distribution passage supplies 
mixture to each group of four cylinders. In such an ar 
rangement, each main distribution passage is supplied 
with a primary mixture supply passage and a secondary 
mixture supply passage, the junctions thereof with the 
main distribution passages being located as previously de 
scribed. 

It is also proposed to employ liquid fuel collecting 
sumps in the walls of the main distribution passages, these 
being located directly opposite the primary mixture sup 
ply passages. These liquid fuel sumps are heated by the 
heat Supplied to the junctions between the passages to 
prevent unvaporized liquid from being delivered to the 
cylinders of the engine. 

Particularly with V-type eight cylinder engines it is 
proposed to employ a cross-over passage between the ex 
haust passages of one or more of the middle cylinders of 
each group of cylinders of the engine. This cross-over 
passage may be formed integrally with the inlet manifold 
unit or body in which the main distribution passages and 
the primary and Secondary mixture supply passages are 
formed. The walls of the heating or cross-over passage 

) and the main distribution passages are provided with fins 
for extending the Surface thereof and these fins are con 
structed and arranged in such a way that uniform heat 
ing of the main distribution passages will be provided. 

In the drawings: 
Figure 2 is a fragmentary end elevational view of an 

engine having a charge forming device embracing the 
principles of the invention. 

Figure 1 is a plan view with parts thereof broken away 
to show the interior of the structure of the inlet manifold 
part of the charge forming device illustrated by Figure 2. 

Figure 3 is a fragmentary plan view of the inlet mani 
fold disclosed by Figure 1, with parts thereof broken away 
and shown in section at the junctions between the primary 
Supply and main distribution passages of the manifold. 

Figure 4 is a fragmentary vertical sectional view of 
the inlet manifold and the heating passage therefor taken 
substantially in the plane of line 4—4 of Figure 1. 

Figure 5 is another vertical sectional view of the mani 
fold illustrated by Figure 1. Figure 5 is taken along the 
broken dot and dash line on Figure 1 looking in the di 
rection of the arrows thereon. 

Figure 6 is a side elevational view of the manifold dis 
closed by Figure 1. Figure 6 shows certain parts of the 
manifold broken away across the heating, main distribu 

5 tion and supply passages of the manifold in order better 
to illustrate the interior construction of the manifold 
Structure. 
The engine 10 employed in practicing the invention is 

a V-type eight cylinder internal combustion engine espe 
cially applicable for the operation of motor vehicles. The 
engine 10 includes a block 11 having banks of cylinders 
12 and 13 provided with heads 14 and 16 respectively. 
The cylinders in the banks 12 and 13 are provided with 
exhaust manifolds 17 and 18 adapted to discharge the 
exhaust gas from the engine to the atmosphere through 
the exhaust pipes 19 and 21 respectively. The exhaust 
pipe 19 is adapted to be cut off by a thermostatically con 
trolled heat control valve indicated at 20 which will open 
when the engine is warm to permit the exhaust gas to 
escape through the exhaust pipe 19. 
The engine 19 is provided with an inlet manifoid 22 

having outlet ports 23 adapted to be connected to inlet 
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passages formed in the heads 14 and 16 and leading to 
the different cylinders of the engine 10. The manifold 
22 is supplied with combustible mixtures for operating 
the engine by a compound carburetor indicated at 26. 
The manifold 22 is preferably formed of an integral cast 
body having formed therein a pair of main distribution 
passages 27 and 26. The main distribution passages 27 
and 28 are approximately of equal length and cross-sec 
tional area, extend in parallel relation to one another 
and the banks of cylinders of the engine 10, and the dis 
tribution passage 27 is arranged somewhat above the 
distribution passage 28 so that each passage may be 
readily employed for supplying mixtures to certain cylin 
ders in each of the banks of cylinders of the engine. 
The distribution passage 27 has branch passages 29 and 
31 extending in opposite directions from one end thereof 
for Supplying an end cylinder of the bank 12 and a 
middle cylinder of the bank 13 respectively. The oppo 
site end of the passage 27 is also branched at 32 and 
33 for supplying the opposite end cylinder of the bank : 
12 and the remaining middle cylinder of the bank 13 
respectively. The main distribution passage 28 is also 
provided with oppositely disposed branches 34 and 36 
for Supplying respectively a middle cylinder of the bank 
12 and an end cylinder of the bank 13. The opposite 
end of the main distribution passage 28 is similarly 
branched at 37 and 38 for supplying respectively the 
remaining middle cylinder of the bank 11 and the re 
maining end cylinder of the bank 13. The branches 
29, 31, 32, 33, 34, 36, 37 and 38 of the main distribution 
passages 27 and 28 are all of substantially equal length 
and cross-sectional area so as to provide substantially 
equal distribution of combustible mixture to all of the 
cylinders of the engine 10. It will be apparent that the 
main distribution passage 27 supplies two end cylinders 
of the bank 12 and two middle cylinders of the bank 13, 
while the main distribution passage 28 supplies two mid 
dle cylinders of the bank 12 and two end cylinders of 
the bank 13. The cylinders of the engine therefore are 
divided into two different groups, one group being sup 
plied by the main distribution passage 27, and the other 
by the main distribution passage 28. Since the main dis 
tribution passage 27 is located somewhat above the main 
distribution passage 28, it will be apparent that the branch 
passages extending from each of the main disribution pas 
sages can cross over with respect to one another with 
out unduly distorting any of the passages. Also, it will 
be apparent that the main distribution passages 27 and 
28 are curved to a slight extent toward one another and 
at the opposite ends thereof so as to permit the main dis 
tribution passages to join the branch passages at approxi 
mately the middle of the combined lengths of the branch 
paSSageS. 
The middle parts of each of the main distribution pas 

sages 27 and 28 are adapted to be supplied with com 
bustible mixtures by one of a pair of primary mixture 
Supply passages 39 and one of a pair of secondary mix 
ture Supply passages 41. The primary and secondary 
mixture supply passages 39 and 41 terminate in the mani 
fold 22 and originate in the compound carburetor 26 
where the carburetor jets form separate mixtures for each 
of the pairs of passages 39 and 41. The primary sup 
ply passages 39 are controlled by an automatic choke 
valve mechanism indicated at 42 which is adapted to re 
strict the passages 39 anterior to the carburetor jets 
for the purpose of supplying a richer mixture during 
the starting of the engine than at other times during 
engine opertaion. The carburetor 26 also is provided 
with the usual butterfly-type throttle valves for each 
of the passages 39 and 41. The passages 39 may be 
provided with throttle valves secured to the same shaft 
and operating as a unit for controlling the Supply of mix 
ture through the primary mixture supply passages 39. 
The secondary mixture supply passages 41 also may be 
provided with butterfly-type throttle valves on the same 
shaft and which likewise operate as a unit within the 
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4 
carburetor 26 for controlling the supply of secondary 
mixture to the main distribution passages 27 and 28. 
The carburetor 26 is provided with a throttle operating 
mechanism 43 by which the throttle unit for controlling 
the passages 39 is correlated with the throttle unit for 
controlling the passages 41. The throttle unit for the 
passages 41 is held in closed position until the throttle 
unit for the passages 39 is opened to the desired extent 
and until the choke valve for the carburetor is fully 
opened. The throttle control device 43 operates the 
carburetor 26 in such a way that a combustible mixture 
will be supplied to the main distribution passages 27 and 
28 through the primary mixture supply passages 39 dur 
ing all conditions of operation of the engine 10 and 
through the secondary mixture supply passages 41 only 
during certain conditions of operation of the engine 10. 
Since the primary mixture supply passages 39 supply 
mixtures to the main distribution passages 27 and 28 
under all operating conditions of the engine 10, it is 
considered preferable to locate the junction between the 
passages 39 and the passages 27 and 28 somewhat nearer 
the middle of the passages 27 and 28 than the junctions 
between the passages 41 and the passages 27 and 28. 
This will result in a somewhat better distribution of com 
bustible mixture to all of the cylinders of the engine 10 
during low speed operation of the engine 10 and during 
the time when mixture is being supplied to the main dis 
tribution passages 27 and 28 only through the primary 
supply passages 39. 

Since the primary supply passages 39 are exclusively 
employed in supplying combustible mixtures to the main 
distribution passages 27 and 28 for starting the engine 
10, it is considered desirable to heat the mixtures enter 
ing the engine through the passages 39. To accomplish 

5 this the manifold 22 is formed in such a way as to pro 
vide a cross-over heating passage indicated at 44. The 
passage 44 has ports 46 and 47 formed at the opposite 
ends thereof which are adapted to communicate with 
exhaust passages formed in the heads 14 and 16 and 
leading from the two middle cylinders of the banks 12 
and 13. When the engin? 10 is cóld and the heat control 
valve 21 is closed, it will be apparent that all of the 
exhaust from the cylinders in the bank 12, which nor 
mally would be discharged from the manifold 17 through 
the exhaust pipe 19, will be compelled to flow in a reverse 
directioñ. The exhaüst from the end cylinders of the 
bank 12 will flow into the exhaust manifold 17, then 
in a reverse direction through the exhaust passages for 
the two central cylinders of the bank 12 and from which 
all of the exhaust gas from all of the cylinders of the 
bank 12 will be discharged through the exhaust passage 
leading to the port 46. From the port 46 the exhaust 
gas from all of the cylinders of the bank 12 will flow 
through the heating passage 44, from the port 47 and 
into a passage in the bank 13 leading to the two middle 
cylinders of the bañik 13. From the exhaust passage for 
the two middle cyli?ders of the bank 13 the exhaust gas 
from the bank 12 will be discharged into the exhaust 
manifold 18 with the exhaust gas from the cylinders 
döf the bank 13. From the exhaust manifold 18 al of 
the exhaust gas from the cylinders of the banks 12 and 
13 will be discharged from the engine through the ex 
haust pipe 21. When the engine is warm enough for nor 
mal operation and the heat control valve 21 opens, then 
the exhaust gas from the cylinders of the banks 12 and 
13 will follow the paths of least resistance, which 
will be respectively through the exhaust manifolds 17 
and the exhaust pipe 19 and the exhaust manifold 18 
and the exhaust pipe 21. It will be apparent that under 
such conditions the flow of exhaust gas through the pas 
sage 44 will be reduced to a minimum. 
The heating passage 44 is formed in the manifold 22 

in such a way as to extend across the lower parts of the 
main distribution passages 27 and 28 and to expose the 
walls of the main distribution passages 27 and 28 to the 
heat in the exhaust gas that will flow through the passage 
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44 when the engine is cold. The heating passage 44 has 
the walls thereof arranged in such manner that the heat 
ing passage will extend across the lower parts of the main 
distribution passages 27 and 28 just below the juctions 
between the main distribution passages 27 and 28 and 
the primary mixture supply passages 39. The heating pas 
sage 44 spreads out from each of the ports 46 and 47 
in such a way as to provide a broader more shallow 
passage in the region where the passage 44 extends 
beneath the main distribution passages 27 and 28. The 
broader part of the passage 44 is indicated by the nu 
meral 48. Directly above the middle of the broader 
part 48 of the passage 44 and immediately opposite the 
junctions between the primary passages 39 and the main 
distribution passages 27 and 28, the lower walls 49 and 
514 of the main distribution passages 27 and 28 are 
formed in such a way as to provide depressions or liq 
uid fuel collecting sumps indicated at 52 and 53 respec 
tively. The upper surfaces of the lower walls 49 and 51 
are extended for heat transfer purposes by the provision 
of fins 54 and 56. These fins are spaced from one an 
other across the width of the sumps 52 and 53 respec 
tively, project slightly above the upper extremities of 
the sumps 52 and 53 and extend in parallel relation to 
the passages 27 and 28 respectively. 

It will be apparent that the heavier ends of the fuel 
in the mixture supplied by the passages 39 to the main 
distribution passages 27 and 28 will be collected in the 
sumps 52 and 53, particularly when the engine is cold. 
Thereafter the liquid collected in the sumps 52 and 53 
will be vaporized by the heat transferred from the passage 
44 through the walls 49 and 51 and through the extended 
surfaces thereof provided by the fins 54 and 56. It will 
be apparent from Figure 6 that the downward projec 
tions of the walls 49, and 51 of the passages 27 and 28 
respectively, which provide the sumps 52 and 53 respec 
tively, terminate at the ends thereof between the oppo 
sitely disposed walls forming the side walls of the wider 
part 48 of the heating passage 44. 
From Figures 1 and 5 it will be apparent that from 

the port 46 the passage 44 not only increases in width, but 
extends upwardly in such a way as to discharge the 
exhaust gas from the bank of cylinders 12 into a pocket 
62 and directly against the adjacent side wall 57 of the 
main distribution passage 27. The width of the passage 
44 at the pocket 62 and adjacent the side wall 57 is great 
enough to heat the side wall 57 somewhat beyond the 
ends of the sump 52. It will be apparent that the main 
distribution passage 27 adjacent the junction thereof 
with the primary passage 39 has one side wall and the 
bottom wall thereof directly exposed to the exhaust gas 
supplied by the passage 44 throughout a distance exceed 
ing the length of the sump 52. The wider part 48 of 
the passage 44 will direct exhaust gas directly against 
the side wall 58 of the main distribution passage 28 
throughout the entire width of the passage section 48. 
Beyond the main distribution passage 28 the heating 
passage 44 extends upwardly along the opposite side wall 
59 of the main distribution passage 28 in such a way 
as to provide an upwardly extending pocket indicated at 
6. The pocket 61 is narrower than the corresponding 
pocket 62, which extends along the side wall 57 of the 
main distribution passage 27, but notwithstanding this 
it will be apparent that the exhaust gas within the pas 
sage 44 will be applied to one side wall 57 and the bot 
tom wall 49 of the main distribution passage 27, whereas 
exhaust gas will be applied to two side walls 58 and 59 
and the bottom wall 51 of the main distribution pas 
sage 28. The side wall 57 and the bottom wall 49 are 
therefore provided with outwardly projecting fins indi 
cated at 63 to compensate for the greater surface of the 
walls of the main distribution passage 28 which is ex 
posed to the exhaust gas within the passage 44. 

In order to provide means for directly heating the 
primary supply passages 39 during the time when the 
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6 
engine is being started, the manifold 22 is formed in 
such a way as to provide passages 64 and 66 which ex 
tend to the upper surface of the manifold 22 from the 
pockets 62 and 6 respectively. In order to join the 
upper ends of the passages 64 and 66 to provide a by 
pass passage 67 for heating the primary mixture supply 
passages 39, the lower wall 68 of the carburetor 26, 
which is adapted to engage the upper wall 69 of the mani 
fold 22, is channeled in such a way as to provide a 
sinuous passage indicated at 71. It will be noted from 
Figure 1 that the passage 71 extends around the side of 
the primary mixture Supply passages 39, which is oppo 
site the secondary mixture supply passages 41 and in 
the vicinity of and just below the idling passage 72 of 
the carburetor 22. It will be apparent that the exhaust 
gas which is trapped in the pocket 62 will flow through 
the by-pass passage 67 and will heat the mixture in the 
primary mixture supply passages and in the idling passage 
72 before the mixture reaches the main distribution pas 
sages 27 and 28. It will also be apparent that the ex 
haust gas flowing through the passage 44 will heat the 
walls 57, 49, 58, 51 and 59 of the main distribution pas 
sages 27 and 28 in the vicinity of the liquid fuel collect 
ing sumps 52 and 53 and at the junctions between the 
main distribution passages 27 and 28 and the primary 
mixture supply passages 39. 
No means is provided for directly heating the sec 

ondary mixture supply passages 41, nor the junctions 
between the passages and the main distribution passages 
27 and 28. Although some heat may be transferred 
through the walls of the manifold between the passages, 
it will be apparent that the mixture supplied by the 
secondary mixture supply passages 41 will not be heated 
to any great extent, either within the passages 41 or at the 
junctions between the passages 4 and the main distri 
bution passages 27 and 28. The reason for this is that 
under ordinary operating conditions in the engine 10 no 
mixture will be supplied by the secondary mixture supply 
passages 41 until after the heat control valve 21 has been 
opened. Consequently when mixture is supplied by the 
secondary mixture supply passages 41, there will be little 
exhaust gas actually supplied to the manifold 22 through 
the heating passage 44. 

I claim: 
1. An inlet manifold for engines comprising a body 

having a pair of main distribution passages formed there 
in and having branch passages at the opposite ends of 
said main distribution passages extending in opposite 
directions therefrom, primary and secondary mixtures 
supply passages formed in said body and connected to 
said main distribution passages intermediate the ends 
of said main distribution passages, and walls forming 
an exhaust gas heating passage extending transversely 
across said main distribution passages on the sides of said 
main distribution passages opposite said mixture supply 
passages and in position to heat the walls of said main 
distribution passages directly opposite said primary mix 
ture supply passages to a greater extent than the walls 
of said main distribution passages opposite said second 
ary mixture supply passages. 

2. An inlet manifold for engines comprising a body 
having a pair of main distribution passages formed there 
in and branch passages for said main distribution passages 
extending in opposite directions from the opposite ends 
of said main distribution passages, said main distribution 
passages beng arranged in side by side relation with one 
passage above the other, a heating passage formed in 
said body and extending transversely across the iower 
part of said main distribution passages intermediate the 
ends thereof, said heating passage being formed around 
the lower walls of said main distribution passages to ex 
pose two side walls and the bottom wall of the lower of 
said main distribution passages and the bottom wall and 
a side wall of the other of said main distribution passages, 
and fin means formed on the side wall and bottom wall 
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of said upper main distribution passage for equalizing 
the heat transfer rate through said walls of said main 
distribution passages exposed to heating fluid in said 
heating passage. 

3. An inlet manifold for engines comprising a body 
having main distribution passages formed therein in pa 
rallel relation to one another, said body being formed to 
provide branch passages extending in opposite directions 
from opposite ends of said main distribution passages for 
Supplying combustible mixture from said main distribu 
tion passages to different groups of cylinders of an engine, 
a primary mixture Supply passage and a secondary mix 
ture Supply passage formed in said body and commu 
nicating with each of said main distribution passages in 
termediate the ends thereof, a liquid fuel collecting sump 
formed in a wall of each of said main distribution pas 
sages in opposed relation to said primary mixture supply 
passages, and a heating passage formed in said body and 
extending transversely across said main distribution pas 
sages and exposing the walls of said main distribution 
passages and said liquid fuel sumps to the heating fluid 
supplied by said heating passage. 

4. An inlet manifold for engines comprising a body 
having a pair of main distribution passages formed there 
in for Supplying combustible mixtures to different groups : 
of cylinders of an engine, said main distribution passages 
having branch passages formed in said body and extend 
ing in opposite directions from the ends of said main dis 
tribution passages, primary and secondary mixture sup 
ply passages formed in said body and communicating 
with each of said main distribution passages, liquid fuel 
Sumps formed in the walls of said main distribution pas 
Sages in opposite relation to said primary mixture supply 
passages, fins formed in the bottom walls of said main 
distribution passages in Spaced relation to one another and 
extending in parallel relation to said main distribu 
tion passages and dividing said sumps into a plurality of 
parallel compartments, and a heating passage formed in 
said body and extending across said walis of said main 
distribution passages opposite said fins said sumps formed 
in said walls and limited in extent substantially to the 
parts of said walls containing said fins and said sumps. 

5. An inlet manifold for engines comprising a pair of 
main distribution passages for supplying combustible 
combustible mixtures to different groups of cylinders of 
an engine, a primary and a secondary mixture supply 
passage communicating with each of said main distribu 
tion passages intermediate the ends thereof, means con 
trolling the Supply of combustible mixtures by said pri 
mary mixture supply passages under all conditions of 
operation of said engine, means preventing the supply of 
combustible mixtures through said secondary mixture 
Supply passages to said main distribution passages under 
certain conditions of operation of said engine, a heating 
passage formed in said manifold and exposing to the heat 
ing fluid therein the walls of said main distribution pas 
Sages adjacent said primary and secondary supply pas 
sages, said walls of said main distribution passages op 
posite said primary Supply passages being exposed to said 
heating passage to a greater extent than the walls of said 
main distribution passages opposite said secondary supply 
passages, and fin means formed upon the walls of said 
main distribution passages in opposed relation to said 
heating passage. 

6. A charge forming device for engines comprising a 
pair of main distribution passages, primary mixtures 
Supply passages connected to said main distribution pas 
sages for Supplying combustible mixtures to said main 
distribution passages under certain conditions of operation 
of Said engine, secondary mixture supply passages con 
nected to Said main distribution passages for supplying 
combustible mixtures to said main distribution passages 
under other conditions of operations of said engine, a 
heating fluid passage formed in said device and extend 
ing transversely across said main distribution passages in 
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opposed relation to said primary mixture supply passages, 
and a by-pass passage formed in said device on the side 
of Said primary mixture supply passages opposite said 
secondary mixture supply passage and having the opposite 
ends thereof connected to said heating passage on op 
posite sides of said main distribution passages, said sec 
ondary mixture supply passages having wall surfaces in 
directly opposed relation to said by-pass passage and di 
rectly exposed to the atmosphere surrounding said device. 

7. A charge forming device for engines comprising a 
body having a pair of main distribution passages formed 
therein, primary and secondary mixture supply passages 
for supplying combustible mixtures to said main distribu 
tion passages and communicating with each of said main 
distribution passages intermediate the ends thereof, a 
heating passage formed in said body and extending trans 
versely across said primary mixture supply passages on 
the side of said primary mixture supply passages opposite 
said secondary mixture supply passages, said secondary 
mixture supply passages having wali surfaces in directly 
opposed relation to said heating passage and directly ex 
posed to the atmosphere surrounding said device, and 
means for supplying heating fluid to said heating pas 
Sage. 

8. A charge forming device for engines comprising 
a body having main distribution passages formed there 
in for supplying combustible mixtures to different groups 
of cylinders of an engine, primary and secondary mix 
ture supply passages formed in said body and communi 

} cating with each of said main distribution passages inter 
mediate the ends of said main distribution passages, and 
means for heating said main distribution passages op 
posite said primary mixture supply passages to a greater 
extent than said main distribution passages opposite said 
Secondary mixture supply passages. 

9. A charge forming device for engines comprising a 
body having a pair of main distribution passages formed 
therein for supplying combustible mixtures to different 
groups of cylinders of an engine, primary and secondary 
mixture supply passages formed in said body and con 
nected to said, main distribution passages intermediate 
the ends of said main distribution passages, and means 
for heating said primary mixture supply passages to a 
greater extent than said secondary mixture supply pas 
SageS. 

10. A charge forming device for engines comprising a 
body having a plurality of parallel main distribution pas 
sages for supplying combustible mixtures to different 
groups of cylinders of an engine, a primary mixture 
supply passage communicating with each of said main 
distribution passages for supplying combustible mixtures 
to said main distribution passages under certain conditions 
of operation of said engine, a secondary mixture supply 
passage for each of said main distribution passages for sup 

” plying combustible mixtures to said main distribution pas 
sages under different conditions of operation of said en 
gine, and a heating passage formed in said body adjacent 
said primary mixture supply passages and remote from 
said secondary mixture supply passages. 

11. An inlet manifold for engines comprising a body 
having apair of parallel main distribution passages formed 
therein, a primary and a secondary mixture supply passage 
formed in said body and communicating with each of 
said main distribution passages intermediate the ends of 
said main distribution passages, said mixture supply pas 
sages being formed in said body with the junctions be 
tween said primary mixture supply passages and said main 
distribution passages being nearer the middle of said main 
distribution passages than the junctions between said sec 
ondary mixture Supply. passages and said main distribu 
tion passages. 

12. A charge forming device for engines comprising a 
body having a pair of main distribution passages formed 
therein for Supplying combustible mixtures to different 
groups of cylinders, of an engine, a primary and a sec 
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ondary mixture supply passage communicating with each 
of said main distribution passages intermediate the ends 
of said main distribution passages, said primary mixture 
supply passages having junctions with said main distribu 
tion passages nearer the middle of said main distribution 
than the junctions between said secondary mixture supply 
passages and said main distribution passages, and means 
for heating said junctions between said primary mixture 
supply passages aind said main distribution passages to a 
greater extent than said junctions between said secondary 
mixture supply passages and said main distribution pas 
SageS. 

13. A charge forming device for engines comprising a 
body having a pair of main distribution passages formed 
therein for supplying combustible mixtures to different 
groups of cylinders of an engine, primary and secondary 
mixture supply passages communicating with each of said 
main distribution passages intermediate the ends of said 
main distribution passages, the junctions between said pri 
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10 
mary mixture supply passages and said main distribution 
passages being nearer the middle of said main distribution 
passages than the junctions between the said secondary 
mixture supply passages and said main distribution pas 
sages, and means for differently heating said primary and 
Secondary mixture supply passages. 
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