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The present, invention relates broadly to 
fuel feed devices for internal combustion en 
gines and has particular reference to an im 
proved construction of intake manifold 
wherein the mixture previously passed 
through a carbureting device may have the 
heavier constituents thereof brought into 
contact with a heated area so as to vaporize 
said colstituents as the same are thrown 
against said heated area. 
The principal object of my invention is 

to provide simple and efficient means for 
separating the heavier particles of fuel as 
the same are delivered from a carbureting 
device and for bringing the heavier particles 
into contact with a heated area to vaporize 
the same and produce a fuel mixture of good 
quality. One of the greatest sources of 
trouble in the modern internal combustion 
engine is due to the use of a poor grade of 
gasoline, the heavier constituents of which 
do not become thoroughly vaporized, and 
therefore my invention has been designed for 
use in the proper vaporization of Such fuel. 

It is also desirable, at times, to use a low 
grade of fuel such as kerosene or the like 
and any improved manifold will be found 
useful in this connection in effectively 
vaporizing such fuel. 
An advantage of the structure shown is 

that it responds with a very slight time lag 
to monentary variations in the operating 
condition of the engine. , 
Other objects and advantages will appear 

from the following detailed description and 
the claims, taken with an inspection of the 
accompanying drawings, in which 

Fig. 1 is a side elevation of an exhaust 
manifold and an intake manifold associated 
and having my inventicn employed in con 
nection therewith: 

Fig. 2 is a vertical section taken on the line 
2-2 of Fig. 1 looking in the direction of the 
arrows; 

Fig. 3 is a side view of the “hot plate”; 
Fig. 4 is a side view of a modified form of 

“hot plate”; and 
Fig. 5 is a sectional view taken on the 

line 5-5 of Fig. 4, looking in the direction 
of the arrows. . . 

Referring more particularly to the draw 
ing, wherein similar characters of reference 
designate like and corresponding parts 
throughout the various views, 10 designates 

in its entirety the exhaust manifold of an 
internal combustion engine and 11 designates 
the intake manifold. The exhaust manifold 
10 is provided at convenient points with the 
usual connecting elbow extensions 12, 13, 14 
and 15 and with the down-turned end 16 
which is connected by means of a clamp 17 
to a suitable muffling device (not shown). 
The intake manifold 11 is provided with the 
usual elbow extensions 18 and 19 which are 
in communication with the combustion cham 
bel's of an internal combustion engine to de 
liver the explosive charge thereto. 
My invention contemplates broadly the 

separation of the fuel constituents of high 
boiling point from those of low boiling point 
and the selective heating of those of high 
boiling point. It contemplates the separa 
tion automatically by the physical charac 
telistics of the constituents. Those of higher boiling point are of greater weight and, in 
a mixture insufficient in temperature to 
yaporize them, exist in larger globules. 
Either or both of these characteristics may 
be relied on to effect separation. The weight 
and Small surface of the lower boiling con 
stituents compared with weight of the 
globules of the heavier constituents make 
separation by centrifugal action effective. 
This separation by centrifugal action may 
be effected by a fan or other means or may 
be effected by determining a certain path 
for the mixture, as is the case in the specific 
embodiment herein shown, and described as 
follows: 
The receiving end of the intake manifold 

11 is curved as at 20, said curved portion being tangential to the main portion 10 of 
the exhaust manifold. As best shown in 
Fig. 2, an opening 21 is formed in the curved 
portion 20 of the intake manifold at a point 
Where the intake manifold extends, tangen 
tial to but spaced slightly from the exhaust 
manifold. The exhaust manifold is provided 
with a similar opening 22, the margins of 
the openings 21 and 22 being reenforced as 
at 23 and 24. 
The margins of the openings 21 and 22 are 

arranged in spaced relation to accommodate 
a "hot plate' 25 therebetween, said plate be 
ing formed of a casting provided with heat 
radiating ribs 26 and 27 on its opposite faces, 
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said plate, being gripped between the mar 
gins of the openings 21 and 22 and said ribs 
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26 and 27 projecting into the exhaust and 
intake manifolds, respectively. The intake 
side of the plate 25 is recessed and the ribs 
2 extend from the recess aroximately 
half way the diameter of the in take lilani 
fold, as best shown in Fig. 2. The contor 
of the ribs 26 and 27 is such that the same to 
not offer any material resistance to the pas 
Sage of the live or exhaust gases through 
their respective manifolds, said ribs being 
arranged parallel to the line of travel of the 
gases, I do not lay any particular stress 
upon the contour of the “hot plate' as far 
as the plan of the same is concerned, since 
this piate may he circular or reet angular as 
desired. However, in some instances it 
would probably be preferred that the plate 
he rectangular as a greater heating area is 
thereby afforded. 

This hot plate can be placed anywhere in 
the exhaust manifold where its surfaces ar'e 
adequately swept by the exhaust gas from the 
cylinder, it being desirable, of course, to po. 
sition the plate so that it may receive the 
maximum anoint of heat; to this end it lis 
placed to receive the flanne 
the cylinders. 
The position of the plate in the intake 

manifold has already been explained. 
In Figs, 4 and 5 I have illustrated a modi 

fied form of “hot plate', the same being 
formed of a sheet of metal designated 29, 
said sheet having heat radiating pi'oiections 
30 and 3 formed thereon, said rojections 
being struck from the sheet alternafely in 
opposite directions, as hest shown in Fig. 5. 
The eneral contour of the members 30 and 
31 is similar to that of the ribs 26 and 2 
of the plates 25. The shape of said members 
is best shown in Fig. 4. In using the “hot 
plate 29 the same is applied in the same po 
sition as the plate 25 hereinefore described. 
Of course, the marginal portion of the plate 
29 being of less thickness than the plate 25 
will necessitate bringing the manifolds closer 
together or the insertion of washers to take 
up the space between the margins of the 
openings in said manifolds. In some in 
stances where very heavy fucl constituents 
are used this type of hot plate will be pre 
ferred, owing to its Superior heat, conduc 
tivity. 
In use the fuel is a dini led to the intako 

manifold after passage through 3 ("arbiret 
ing levice at the curved ('tion of sail in 
take manifold, and the speed with which the 
gas passes through the intake anifold 
auses the heavier particles thereof to be 

as it emerges from 

thrown outwardly by centrifugal force into 
contact with the ribs 27 or 31 as the case 
may be. The heat from the exhaust mani 
fold is conducted to the ribs on the intake 
side of the “hot plate' by means of the ribs 
on the exhaust side of said “hot plate'. 
The structure shown in Fig. 5 is particu 
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larly advantageous because it affords a di 
rect therinal conjection between the incom 
ing and outgoing gases, largely independent 
of the telleratures of the la's re' asses of 
In etal fol'ning the anifolds. Thus, in 
starting, as soon as the irst few charges of 
lirnt, gas have flowed over the hot plate, 
effective hot spot action occurs in the inlet 
manifold, long before the exit aust manifold 
10 has been heated through, Similarly. 
when the throttie is suddenly thrown wide 
open, as in climbing a short steep hili. the in 
creased supply of heat is ineliately effec 
tive. By the time the top of the hill his 
been reached and the throttle nearly closed. 
the manifold () has become very hot. but as 
a relatively large portion of corrigations 3. 
and 31 is relatively remote from the mani 
fold in terms of thermal connection through 
the metal, the cooling action of the incoming 
gases and the heating action of the exhaust 
determine an instantaneous heat balance 
only slightly interfered with by the temper 
atti'e () f manifoli (), and the so-called “hot 
spot may at such times be colder than the 
rest of manifold 10 by a surprising tempera 
ture difference. 
The article may be placed in position on 

any type of internal combustion engine in 
which a straight flow intake manifold is en 
ployed and in which the receiving end of 
said manifold is adjacent to the exhaust 
manifold. Of course, the device is not lin 
ited in its application to straight intake 
Ianifolds. Tt will be particularly noticel 
that the properly vaporized fuel passing 
through the intake manifold is practically 
Inaffected by the “hot plate: only the 
larger or unvaporized particles of the fuel 
conting into contact with the “hot plate". 
Thus it will be seen that I have provided 
lileans for feeding an explosive mixture to 
an internal combstion engine an eans for separating and properly vaporizing the 
heavier particles of the fuel supplied. 

Variotis alterations may be made in the 
detailed structure and in the shape and size 
of the "hot plate” without departing from 
the Spirit and scope of the invention as 
claimed. 

claim :- 
1. In coin hination, in take, and exhaust. 

janifolds, the former laying a rived por 
tion, the convex side whereof is arranged 
close to the exhaust manifold, said mani folds having aligned openings adjacent the 
tlved portion of the intake manifold, a 
hot plate consisting of a body disposed he 
tween the intaike and exhaust manifolds and 
closing said openings, and provided with op 
positely extending ribs arranged in said 
manifolds and parallel respectively to the 
lines of flow of gas through said manifolds, 
to convey heat from the exhaust manifold to 
the intake manifold and vaporize the heavy 
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jarticles of fuel delivered to the curved por. 
tion of said intake manifold. 

2. In combination, an intake and an ex 
lhaust manifold, the former having a curved 
portion, the convex side whereof is arranged 
close to the exhaust manifold, said mani 
folds having aligned openings adjacent the 
curved portion of the intake anifold, a 
lot late consisting of a sheet metal body 
arranged between the manifolds and having 
a plurality of oppositely disposed heat con 
ducting and radiating ribs struck therefron, 
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said ribs being alternately disposed in said 
intake and exhaust manifolds. 

3. In combination, intake and exhaust 
manifolds, said manifolds being close to 
grether along a restricted area but otherwise 
thermally separated, said manifolds having 
registering openings at said restrieted area. 
a wall closing said openings against direct 
interflow, said wall being of thin heat con 
ductive metal and having ribs projecting 
from opposite sides thereof into the exhaust 
and intake manifolds respectively and ex: 
tending parallel to the direction of flow 
therethrough, whereby extensive area will 
be presented for the rapid transfer of vapor 
izing heat from the exhaust gases to the un 
vaporized fuel particles in the intake mix 
ture during a comparatively very short dis 
tance of travel of said gases and mixture and 
without materially heating the entire stream 
of intake mixture. 

4. In combination, intake and exhaust 

d 

manifolds, said manifolds being close to 
gether along a restricted area but otherwise 
thermally separated, a wall at said restricted 
area separating said manifolds against di 
rect interflow of gas and intake mixture, 
said wall being of thin heat conductive metal 
shaped on opposite sides to present extensive 
area to the exhaust gases and intake mix 
ture respectively for the rapid transfer of 
vaporizing heat from the exhaust gases to 
the unvastorized fuel particles in the intake 
mixture during a very short distance of 
travel of said gas and mixture and without 
materially heating the entire stream of in 
take mixture. - 

5. In combination, intake and exhaust 
manifolds, said manifolds being close to 
gether along a restricted area but otherwise 
thermally separated, a wall at said restrict 
ed area separating said manifolds against 
direct interflow of gas and intake mixture, 
said wall being of thin heat conductive 
metal shaped on opposite sides to present ex 
tensive area to the exhaust gases for the 
rapid transfer of heat from the exhaust 
gases to said wall, said heated wall being 
positioned to intercept and cause vaporiza 
tion of the unvaporized fuel particles in the 
mixture without materially heating the en 
tire stream of intake mixture. 
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In witness whereof, I hereunto subscribe 65 my name this 12th day of April, 1924. 
HARRY L. HORNING. 

  

  


