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Patented Mar. 26, 1929. 1,706,623 

PATENT OFFICE. UNITED STATES 
VINCENT LINK, OF DETROIT, MICHIGAN, ASSIGNOR TO THE STUDEBAKER CORPORA 

TION, OF SOUTH BEND, INDIANA, A CORPORATION OF NEW JERSEY. 

INTERNAL-COMBUSTION ENGINE. 

Application filed January 10, 1927. Serial No. 160,119. 

This invention relates to internal combus 
tion engines and particularly to manifold con 
structions therefor, the principal object being 
to provide a constructionin which the combus 

5 tible mixture may be readily vaporized and 
distributed equally to the various cylinders of 
the engine. 
Another object is to provide a manifold con 

struction for an internal combustion engine in 
10 which the combustible mixture from the car 

buretor will be directed into a pocket heated 
by the exhaust gases where the unvaporized 
particles of the fuel will be separated out and 
will thereafter be vaporized by the heat in 

15 said pocket. 
Another object is to provide a manifolding 

construction for an internal combustion en 
gine in which a pocket in the intake manifold 
is formed above and in contact with the ex 

20 haust manifold, the combustible mixture from 
the carburetor being directed into said pocket 
and deflected therein to deposit liquid fuel 
particles carried by the mixture stream in said pocket, said pocket serving as a reservoir for 

25 holding such particles until such time as they 
are boiled off and vaporized by the heat trans 
mitted thereto from the exhaust manifold. 
Another object is to provide a manifolding 

construction for an internal combustion en 
gine, in which the combustible mixture from 
the carburetor is initially heated and then in 
troduced into a pocket where its direction of 
flow is changed to deposit the liquid fuel par 
ticles carried thereby in a reservoir formed in 
the bottom of said pocket, the bottom of said 
pocket having a wall common to an exhaust 
passage whereby the same is heated, such liq 
aid fuel particles as are deposited thereon be 
ing vaporized by the heat thereof and re 
turned to the combustible mixture stream. 
Another object is to provide a manifolding 

construction for an internal combustion en 
gine in which a portion of the intake passage 
is formed of a thin Walled tube about which 
exhaust gases may be circulated to heat the 
combustible mixture therein, the combusti 
ble mixture flowing from said tube being pro 
jected against a baffle whereby the liquid par 
ticles of fuel carried thereby will be separated 
out from the mixture stream and will drain 
into a reservoir provided therebelow, said res 
ervoir being heated by exhaust gases whereby 
such liquid fuel particles deposited therein 
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will be heated and vaporized and returned 
to the mixture stream. 
A further object is to provide a manifolding 

construction for an internal combustion en 
gine in which the combustible mixture from 
the carburetor is led horizontally through a 
thin walled tube surrounded by a passage for 
exhaust gases, the combustible mixture from 
said tube being projected against the side wall 
of a pocket positioned transversely to said 
tube, the particles of liquid fuel carried by the 
combustible mixture being deposited against 65 
said side wall and draining down into a 
pocket formed in the lower part of said pocket, 
the lower wall of said pocket being common to 
Said passage for exhaust gases whereby said 
wall will be heated and will cause said liquid 
fuel particles deposited thereon to be vapor 
ized and returned to the mixture stream, said 
exhaust passage being connected to the ex 
haust manifold and a valve being provided 
in the exhaust manifold for controlling the 75 
passage of the exhaust gases through said ex 
haust passage, said valve being connected for 
relative movement with the throttle valve of 
the carburetor whereby when the throttle 
valve is open, the valve in the exhaust mani 
fold is positioned to prevent passage of ex 
haust gas through said exhaust passage, and 
when said throttle valve is closed or in partly 
closed position the valve in the exhaust mani 
fold is positioned to force the exhaust gases 
through said exhaust passage. 
The above being among the objects of the 

present invention, the same consists of certain 
features of construction and combinations of 
parts to be hereinafter described with refer 
ence to the accompanying drawings, and then 
claimed, having the above and other objects in 
WeW. 

In the accompanying drawings which illus 
trate a suitable embodiment of the present in 
vention and in which like numerals refer to 
like parts throughout the several different 
views, 

Figure 1 is a side view of an internal com 
bustion engine in which a suitable embodi 
ment of the present invention is incorporated. 

Figure 2 is a sectional view taken substan 
tially on the line 2-2 of Figure 1 showing the 
upper portion of the internal combustion en 
gine and the manifolding system connected 105 
thereto. 
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Figure 3 is a plan view of the central por 
tion of the manifolding system shown in the 
previous views. 
Figure 4 is a sectional view taken on the 

broken line 4-4 of Figure 2. 
Figure 5 is a sectional view taken on the 

line 5-5 of Figure 2. 
Figure 6 is a sectional view taken on the line 

6-6 of Figure 2. G 
Figure 7 is a sectional view taken on the line 

7-7 of Figure 2. . 
Figure 8 is a partially broken sectional view 

similar to Figure 2 but looking toward the 
front of the motor as on the line 8-8 of Fig 
ure 1, illustrating the hook-up between the 
throttle valve and the exhaust manifold valve. 

In manifold designs for internal com 
bustion engines the result invariably sought 
to be obtained is an equal distribution of the 
combustible mixture to the various cylinders. 
It is generally accepted that this may be ob 
tained if sufficient heat is applied to the com 
bustible mixture stream to entirely vaporize 
all narticles of liquid fuel carried thereby. 
The heating of the combustible mixture to a 
sufficiently high temperature to accomplish 
this result is objectionable at high engine 
speeds for the reason that the volumetric effi 
ciency of the engine is impaired thereby and 
materially affects the high speed performance 
of such engine, and also because such high 
heating of the combustible mixture causes 
detonation of the same in the engine cylinders 
which is almost impossible to control. On 
the other hand, the application of a large 
amount of heat to the combustible mixture at 
low engine speed is not objectionable but in 
fact is desirable, as at low engine speeds the 
speed of the air passing through the car 
buretor is so low that a very incomplete va 
porization of the fuel occurs, and consequent 
ly at low engine speeds the combustible mix 
ture from the carburetor carries a relatively 
large percentage of unvaporized fuel particles 
which, if not vaporized, will be drawn into 
the engine in liquid state where it will dilute 
the oil and cause deposits of carbon to be 
built up on the piston head and on the walls of 
the combustion chamber. 
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The present invention contemplates a con 
struction in which the heating effect of the 
combustible mixture varies inversely as the 
speed of the engine, and is so formed that at 
low engine speeds sufficient heat may be ap 
plied to the combustible mixture to cause 
complete vaporization of any particles of 
liquid fuel carried thereby, and in which at 
higher engine speeds the amount of heat will 
be controlled so as not to materially affect the 
volumetric efficiency of the engine. 
As illustrative of the present invention I 

show the same in the accompanying drawings 
in combination with an internal combustion 
engine having a cylinder block 10, cylinder 
head 11, a crank case 12, and an oil pan 13. 
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The exhaust manifold 14, which is of conven 
tional construction excepting for the features 
hereinafter described, is secured to the side of 
the cylinder block 10 in the usual position by 
conventional securing means 15. 
The intake manifold is made up of two 

main portions 16 and 17 suitably secured to 
gether by screws 18. The portion 16 serves 
to carry the combustible mixture from the 
carburetor 19 across and above the cylinder 
head 11 to the portion 17 and for other pur 
poses to be hereinafter described, the portion 
17 serving as a header and a distributor. The 
distributor part of the portion 17 comprises 
a relatively long and flat extending part 20 
formed to provide a duct therein of like shape 
which is connected by the downwardly, ex 
tending ducts 21 to the inlet ports 22 of the 
engine. This portion of the intake manifold 
is positioned between the exhaust manifold 14 
and the cylinder block 10. The upper walls 
of the portion 17 adjacent the center thereof 
are formed to provide an upwardly extending 
pocket 23, the upper portion of which is in 
communication with the portion 16 of the 
manifold through the opening 24. Extend 
ing between the inner walls of the pocket 23 
and spaced from the front and rear edges 
thereof immediately below the opening 24 are 
walls 25 formed to provide ducts 26 and 27 
extending transversely through the portion 
17 at this point. The ends of the walls 25 are 
extended upwardly a short distance to form 
baffles 28 whereby a reservoir 29 is formed 
above the ducts 26 and 27 and below the open 
ing 24 for a purpose to be hereinafter de 
scribed. 
The portion 16 of the intake manifold is 

formed to provide a tubular passage 30 ex 
tending for a short distance from the car 
buretor 19 and then the walls thereof are en 
larged to form a chamber 31 which extends up 
to and is secured to the portion 17 by the 
Screws 18 previously described. The pas 
sageway 30 is continued in normal size 
through the chamber 31 by means of a thin 
metallic tube 32 the interior of which is con 
nected with the opening 24 of the portion 17 
previously described. The lower portion of 
the chamber 31 extends down and is connected 
with the ducts 26 and 27 in the portion 17, 
and a vertically positioned ba?ile 33, best 
shown in Figures 4 and 5, extends upwardly 
from the lower face of the chamber 31 up to 
a point adjacent the lower face of the tube 32, 
it acting to continue the separation of the 
yets 26 and 27 to the lowerface of the tube 

32. 
The upper wall of the exhaust manifold 14 

is provided with a central opening 34 which 
is covered by the member 35 which connects 
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the interior of the exhaust manifold 34 with 
the ducts 26 and 27 in the portion 17, the 
central baffle 36 dividing the interior thereof 
into a pair of ducts which effect a continua 30 
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tion of the ducts 26 and 27 down to the open-p 
ing 34. The member 35 is also provided with 
an upstanding boss 37 positioned centrally 

O 

15 

2 5 

receives the shaft 38 of the valve 39 which is 
positioned within the exhaust manifold 14. 
It will be apparent that when the valve 39 is 
turned to the position shown in Figure 2, 
the exhaust gases flowing forwardly from 
the rear portion of the engine shown in Fig 
ure 1, are deflected by the valve 39, and the 
baffle 36 up through the rear side of the mem 
ber 35 through the duct 27 and into the cham 
ber 31 where it is forced up around the tube 
32 and down backinto the duct 26 from which 
it passes back through the forward side of the 
member 35 into the exhaust manifold 14. It 
will be apparent that the exhaust gases in 
passing through the ducts 26 and 27 and 
chamber 31 in the manner just described 
come in contact with the bottom walls of the 
reservoir 29 and in contact with the tube 32, 
and a transfer of heat therefrom to these 
parts occurs. When the valve 39 is turned 
90° from the position shown in Figure 2, or 
in accordance with the position shown in 
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Figure 8, the exhaust gases, by following the 
path of least resistance, will pass directly 
through the exhaust manifold 14 without any 
material flow through the chamber 31. In 
Such a case neither the bottom wall of the 
reservoir 29 nor the tube 32 will receive any 
material amount of heat from the exhaust 
gases. 
As an illustration of the construction just 

described, when the valve 39 is in the posi 
tion indicated in Figure 2 in which the ex 
haust gases are forced through the duct 27 
and into the chamber 31 from which they are 
returned through the duct 26 to the exhaust 
manifold 14, it will be apparent that the com 
bustible mixture flowing from the carburetor 
19through the passage 30 and interior of the 
tube 32 will be heated in passing through 
the tube 32 by reason of the transfer of heat 
thereto from the exhaust gases in contact 
therewith. This heat is sufficient to vaporize 
the Smaller and more easily vaporized par 
ticles of liquid fuel being carried by the com 
bustible mixture stream without materially 
raising the temperature of the entire com 
bustible mixture. The combustible mixture 
in passing through the tube 32 is projected 
through the opening 24 against the outer face 
or wall of the pocket 23 which abruptly 
changes its direction of flow 90° and splits 
it up so that half of the same passes either 
side of the opening 24 up over the baffles 28 

, and then downwardly into the distributor 
portion 20 of the intake manifold. When the 
combustible mixture stream is thus abruptly 
changed in the direction of its travel by the 
outer wall of the pocket 23, the inertia of the 
articles of liquid fuel carried by the com 
ustible mixture stream causes the same to be 

3 

rojected against this wall, and these par 
ticles of liquid fuel after having come in con 

. tact with this wall cling to the same and 
of the exhaust manifold 14 which rotatably drain by gravity down into the reservoir 29 

from which they are prevented from escap 
ing by the baffles 28. When the particles of 
liquid fuel thus drain down into the reser 
voir 29 they come in contact with the heated 
lower wall thereof and the heat transmitted 
thereto from the same causes such liquid fuel 
particles to be vaporized and returned to the 
mixture stream as a gas. The result is that 
the combustible mixture actually entering the 
distributor portion 20 is substantially freed 
of all particles of liquid fuel and contains 
nothing but a completely vaporized mixture 
which is readily distributed in equal propor 
tions through the distributor portion 20 of 
the intake manifold to the various intake 
ports 22 of the engine. . 
As previously mentioned, liquid fuel par 

ticles in the mixture stream are usually pres 
ent to an objectionable degree only at the 
lower engine speeds and consequently the ap 
plication of heat thereto as just described is 
only necessary and desirable at these lower 
speeds. Accordingly, in the present inven 
tion, I provide means whereby the heating 
effect on the combustible mixture is reduced 
as the engine speed increases and substan 
tially disappears at wide open throttle. 
The means employed E. accomplishing 

this result are best shown in Figures 3 and 
8. As indicated in those figures a lever 41 
is secured to the upper end of the shaft 38. 
The free end of the lever 41 is pivotally con 
nected by the link 45 to the lever 42 secured 
to the shaft 43 of the carburetor throttle valve 
44, the relation of the levers 41 and 42 being 
such that when the throttle valve 44 is closed 
the valve 39 is positioned to obstruct the free 
flowing of the exhaust gases through the ex 
haust manifold 14 and to force them up 
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through the chamber 31 as previously de 
scribed, and when the throttle valve is in wide 
open position, or top engine speed, the valve 
39 in the exhaust manifold 14 is positioned to 
allow a free flow of the exhaust gases directly 
therepast. Any variation of the position of 
the throttle valve between wide open and 
closed position will cause a like movement 
of the valve 39 in the exhaust manifold 14 and 
will consequently allow a greater or lesser 
amount of exhaust gases to pass through the 
chamber 31, and in this manner the amount 
of heat transferred to the combustible mix 
ture flowing through the intake manifold will 
be controlled in accordance with the position 
of the throttle valve, and therefore in a more 
or less proportionate manner, inversely in ac 
cordance with the speed of the engine of 
which the construction forms, a part. 

It will be noted from the foregoing that 
the amount of heat transferred to the com 
bustible mixture at low engine speed from 
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4. 

the bottom of the reservoir 29 is very small 
and will not heat the body of the combustible 
mixture to any substantial degree, its main 
purpose being to collect the particles of liquid 
fuel and supply sufficient heat thereto to 
return them to the mixture stream in vapor 
ized condition. The main transfer of heat of 
course occurs at the tube 32 which, being of 
relatively thin metal, is quickly affected by 
the presence of the exhaust gases in contact 
therewith and transmit the heat therefrom to 
the combustible mixture flowing there 
through. The length of the tube 32 may, of 
course, be varied to suit the particular engine 
in connection with which the construction is adapted, so as to obtain the most favorable 
results without overheating the complete body 
of the combustible mixture. 
Formal changes may be made in the specific 

embodiment of the invention described with 
out departing from the spirit and substance 
of the broad invention, the scope of which is 
commensurate with the appended claims. . . 
What I claim is: 
1. In combination with an internal com 

bustion engine having an intake manifold, an 
exhaust manifold, and a carburetor, said in 
take manifold formed to provide a pocket 
therein, a wall extending between the inner 
walls of said intake manifold within said 
pocket forming a passage for exhaust gases, 
baffles projecting upwardly from the upper 
face of the first-mentioned wall to provide a 
reservoir therebetween, a horizontally ex 
tending duct for conducting the combustible 
mixture from said carburetor to said pocket, 
and means for conducting exhaust gases from 
said exhaust manifold through said pocket 
and into contact with said duct. 

2. In combination with an internal com 
bustion engine having an intake manifold, an 
exhaust manifold, and a carburetor, said in 
take manifold formed to provide a pocket in 
the upper portion thereof, hollow walls ex 
tending through said pocket forming a pair 
of passages for exhaust gases, baffles project 
ing upwardly from said walls to form a reser 
voir therebetween, a horizontally extending 
duct for conducting the combustible mixture 
from the carburetor into said pocket and pro 
jecting the same against the side wall thereof, 
a chamber surrounding said duct in communi 
cation with said passage, means for connect 
ing said passages with said exhaust manifold, 
and means for forcing said exhaust gases 
from said exhaust manifold through one of 
said passages into said chamber and then out 
of said chamber through the other of said 
passages backinto said exhaust manifold. 

3. In combination with an internal com 
bustion engine having an intake manifold, 
and a carburetor, a pocket formed in said in 
take manifold, a reservoir formed in said 
pocket, a horizontally extending duct for 
conducting the combustible mixture from the 
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carburetor into said pocket and projecting it 
against the side wall thereof, a chamber sur 
rounding Said duct, a pair of passages con 
necting said exhaust manifold with said 
chamber, said passages having a wall in com 
mon with said reservoir, and a valve posi 
tioned in such exhaust manifold between said 
passages whereby exhaust gases may be forced 
from said exhaust manifold through one of 
said passages into said chamber and then out 
of said chamber through the other of said 
piges back into said exhaust manifold at 
W. 

4. In combinations with an internal com 
bustion engine having an intake manifold, an 
exhaust manifold, and a carburetor, a pocket 
formed in said intake manifold, a duct lead 
ing from said carburetor into said pocket and 
positioned to project the combustible mixture 
from said carburetor against a side wall of 
said pocket, a reservoir formed in said pocket 
for collecting particles of liquid fuel pro 
jected against said side wall, exhaust passages 
having a wall in common with a wall of said 
reservoir, a valve in said exhaust manifold 
for controlling the flow of exhaust gases be 
tween said passages, and means for opera 
tively connecting said valve with the throttle 
valve of said carburetor to control the posi 
tion of said valve in said exhaust manifold in 
direct relation to the position of said throttle 
valve in said carburetor. w 

5. In combination with an internal com 
bustion engine having an intake manifold, an 
exhaust manifold, and a carburetor, a pocket 
formed in said intake manifold, means form 
ing a duct leading from said carburetor, into 
Said pocket and formed to project the combus 
tible mixture from said carburetor against the 
side wall of said pocket, a portion of the wall 
of said duct being formed of a relatively thin 
tube, a chamber formed to surround said tube, 
a reservoir formed in said pocket below said 
duct, and exhaust passages connecting said 
exhaust manifold with said chamber and 
having a portion of the walls thereof in com 
mon with the wall of said reservoir, a valve in 
said exhaust manifold for controllinig the 
flow of exhaust gases through said passages, 
a valve in said carburetor for controlling the 
flow of combustible mixture from said car 
buretor to said intake manifold, and means 
operatively connecting both of said valves 
whereby when said valve in said carburetor 
is closed said valve in said exhaust manifold 
is positioned to cause a maximum flow of 
exhaust gases through said passages, and 
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when said valve in said carburetor is posi 
tioned in open position said valve in said ex 
haust manifold is positioned to allow a flow 
of exhaust gases through said exhaust mani 
fold without passing through said passages. 

Signed by me at Detroit, Michigan, this 
3rd day of Jan., 1927. 

VINCENT LINK. 
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