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1. 
This invention relates to internal-combustion 

engines and more particularly to engine or cylin 
der heads therefor, wherein a fuel mixture is to 
be distributed to a plurality of cylinders in an 
economical and efficient manner. 
In conventional internal-combustion engines it 

has been customary in the past to attempt to 
provide means for supplying air-fuel mixture to 
the cylinders in such fashion that efficient per 
formance is achieved at high speeds, and at the 
same time the distribution is sufficiently equalized 
at low speeds to prevent erratic or inefficient 
performance when the engine is idling or warm 
ing up. In the conventional rake or gallery types 
of intake manifolds it has been customary, in 
order to keep the fuel in a proper state of suspen 
sion for distribution to the cylinders, to limit the 
cross-sectional area of the distributor Section of 

O 

5 

the manifold so that especially at idling speeds . 
sufficient velocity is maintained to prevent en 
trained liquid particles from dropping out of the 
inixture. As alternatives to this expedient, or 
supplemental thereto, the mixture must be made 
sufficiently rich, and of sufficiently high intake 
temperature, so that the cylinder or cylinders 
which receive the learnest mixture Will receive a 
rich enough mixture for proper performance. 
These methods of design have obvious Shortcom 
ings, since a higher mixture temperature, as well 
as the throttling effect of a limited manifold 
cross-sectional area, will result in decreased out 
put and volumetric efficiency at higher speeds, 
and furthermore, increasing the richness of the 
mixture to accommodate the leanest cylinder will 
make the mixture too rich for the other cylinders, 
decreasing the economy of performance. In order 
to overcome these disadvantages it has been pro 
posed to provide multiple manifolding in the form 
of branches which extend from each intake port 
to, or nearly to, the riser. However, this design 
still has the inherent disadvantage of greatly dif 
fering passage lengths from the carburetor to the 
various cylinders, thus making it difficult to 
achieve proper distribution without use of the 
aforementioned expedients. 

It is, therefore, an object of present invention 
to provide a system for Supplying the air-fuel 
inixture to an internal-combustion engine which 
will achieve equalized distribution of the mixture 
to various cylinders, and which will keep the fuel 
in Suspension at lower manifold Velocities. In 
association with this object it is Within the con 
templation of this invention to provide a System 
which can use a leaner mixture, especially at 
idling speeds and which because...of the even 
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distribution through the cylinders Will achieve 
a greatly improved output and economy of 
operation. 

It is a further object to provide a fuel Supply 
system as described, which will result in a high 
volumetric efficiency and in which by elimination 
of the conventional gallery or distributor, rela 
tively large fuel intake passages may be employed 
without a decrease in the efficiency of distribu 
tion at idling speeds. 

It is also an object to provide a construction 
as described above which by eliminating the con 
ventional application of heat to the manifold, can 
supply a fuel mixture to an internal-combustion 
engine at relatively low intake temperatures, thus 
resulting in a denser change and a concurrent 
high mean effective pressure, but which never 
theless has means for efficiently distributing and 
vaporizing heavy fuel fractions which collect in 
the intake System. 

It is another object to provide an internal 
combustion engine having a novel fuel Supply 
system which can be fabricated at a greatly 
decreased cost by eliminating the necessity of 
casting an intake manifold, and in which the 
fuel supply system may be cast integrally With 
the cylinder head. 
Other objects and advantages of the invention 

will become apparent upon consideration of the 
present disclosure in its entirety. 
The essential features of the invention. Which 

achieve the above described objects comprise an 
internal combustion engine which entirely elimi 
nates the conventional intake manifold gallery 
or distributor carrying the fuel mixture from a 
single carburetor, and substitutes therefor a pair 
of spaced-apart mixture distributing chambers 
supplied by a pair of positively linked complete 
carburetors, each chamber having connected 
thereto a plurality of relatively short radial paS-. 
sages leading to the intake ports of one half of 
the cylinders. These passages are so designed 
that they are, as far as is geometrically possible, 
of substantially equal length, and each prefer 
ably has a section of Wenturi shape. The dis 
tributing chambers are unheated by the exhaust 
system, but the end of each passage adjacent its 
corresponding port is preferably provided with 
an inclined dam which is heated directly from 
the combustion chamber for insuring complete 
vaporization. In a modified form of the inven 
tion means are provided for insuring equalization 
of the intake pressures, as well as equal distribu 
tion of the heavy fuel fractions, and a novel 
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exhaust arrangement is provided to cooperate 
with the intake System. 
In the figures: 
Fig. 1 is a top plan view of a cylinder head 

embodying the features of my invention, the view 6 
being partly cross-sectioned for clarity; 

Fig. 2 is a bottom plan view of part of the 
cylinder head; 

Fig. 3 is a cross-sectional view taken along the 
line 3-3 of Fig. 1, and showing one of the intake lo 
paSSageS; 

Fig. 4 is a perspective view of an internal conr 
bustion engine embodying the cylinder head 
shown in Figs. 1 to 3; 

of a cylinder head with a modified intake struc 
ture, and having a modified exhaust System inter 
gral thereWith 

Fig. 6 is an end view of the cylinder headshown 
in Fig. 5; and 20 

Fig. 7 is across-sectional view taken along thes, 
line-Of Fig. 5., 
The cylinder head shown in Figs, 1 to 4 which 3 

embodies the features of my invention may be of. 
otherwise conventional design, and constructed 25 
by standard methods using conventionalinates - 
rials. It may be stated that, although the prin. . . 
ciple of the inventionisapplicable to other types is 
of power plants; the invention is particularly. 
adapted for use with four-stroke::cycle, six-cyl-80 
inder in-line engines, and is: further designed 
to be of especial advantage in engines: 'Where: 
in the exhaust manifold would ordinarily be disr 
posed opposite the intake system;;. The cylinder 
head is provided with a water connection: 0, 85 
which leads to a water jacket: , Surrounding. 
the combustion chambers: Walve:Stem SupportS. 
2 and rocker-arm supports 3 are provided On!: 
the upper-portion of the head. In the enbodi-. 
ment illustrated in Figs. 1 to 4, the cylinder head:0 
is designed to: accommodate a rake ::typer-Of...eX 
haust, manifold (not shown) which is connected Y 
to exhaust, ports, 4 by means of exhaust paSt. 
Sages - 5. Bolt holes a 6-are provided; at Spaced , 
intervals along the cylinder, head for attache 45 
ing; it to the engine.block, and, as: is best, Seert: 
in Figs. 2 and 3 the lower surfaces of the head : 
is provided with combustion chambers-l. 
The fuel, Supply system comprises, a pair: ; of; 

mixture distributing-chambers: 8, on the side 
wall, of the: cylinder, head opposite: the sexhaust 
manifold. These. chambers are of . Substantially., 
identical in Wardly flared: shape, ...ands are: disse - 
posed in spaced relation on the side. Of, the head, s, 
each chamber being preferably... cast...integrally 55 
with the head, and adjacent...a..., group of three: 
cylinders. For illustrative. purposes, each-chain-- 
ber, is shown as adapted to receive thereabove. 
a carburetor of the downdraft type, although. 
the invention is equally applicable to other types O 
of carburetors, For this purpose, a flange 9 
is provided at the upper end of each" chamber, 
having bolt holes to which a carburetor 2 may 
bes attached, as shown in Fig. 4. Each of these 
carburetors is complete in itself and they are both 65 
adapted to be simultaneously controlled by-the 
accelerator pedal, the carburetors: being posite. 
tively; connnected by adjustable linkage means : 
22 for this purpose. Air Supply connections: 233. 
and fuel supply connections: 24 lead to the car- to 
buretors, these connections being preferably, fed. 
by. common sources, of air; and fuel. respectively. ; 
It w; thus be; seen that each chamber 8; is..., 
independently supplied withian:-air fuel: mix-. 
tre from its corresponding carburetor; and that's 

4. 
there can be no mixture flow from the Car 
buretor on one side of the engine to the cham 
ber on the opposite side. It will also be ob 
served that no portion of either chamber 8 
is directly supplied with heat from any Source, 
especially from the exhaust System as would be 
customary in conventional intake Systems. 
As ... stated previously thef chambers 8 are 

each adjacent, a group of three-cylinders, and 
the arrangement is preferably Such that the line 
of: symmetry of the chamber is Substantially 
aligned with the centerline of the middle cyl 
inder of the group. For example, the chamber 
8, shown in Fig. 2, is::substantially aligned With 

Fig.5is a top plan view, partly in cross-section 15then combustion chamber 7 of the three 
supplied by that... chamber. Each chamber 8 
has leading therefrom a group of three intake 
passages 25. These passages are in a generally 
radial arrangement with the passage 25d lead 
ing to the outer cylinder of each group and the 
passage.25c-leadings to each inner, cylinder bes 
ing disposed on either side. Of paSSage 25b lead 
ing to the center, cylinder, as will be seen espe-- 
cially in Fig.1. The paSSages are of a Substan 
tially uniform length within...the geometrical: 
limitSof... design, and each paSSage leads to an 
intake. Valveport .26. For this purpose, the .in 
take valve port.S. are: preferably SO, arranged that 
the port.S. for the.-Outer, cylinderS. Of each, group 
are adjacent, the central cylinder as Seen in Fig. , 
2, So...that passages: 25a, and 25c lie about. 30. On 
either: Side of passage 25b. The latter: passage is 
So designed.a.S. to be curved-throughout a greater 
portion of...its length. than either, of passages 
3.25a-;and 25c, thus, giving, it a totallength and 
resistance, nearly equal. to that...of its flanking. 
paSSageS. The inner Surfaces of paSSages 25-are. 
preferably. Smooth, and their cross-sectional. area 
decreaseS to a narrow Section.N. (exaggerated in. 
the figures for purposes of , clarity) and then 
increases uniformly... toward the valve -ports for 
a predetermined... distance, ... becoming constant . 
thereafter, thus providing.- a Venturi effect; in 
the Outer portions...of the passages. The design 
of the passages is Such that the Wenturi effect . 
in each paSSage will resultin. uniform. velocities 
of the mixture in all the passages. 
As is best seen in Fig. 3, the floor of each. 

passage 25 is Substantially horizontal outwardly, 
of its combustion chamber, the inner-end of each. 
paSSage. adjacent the valve. port 26, being pro 
vided with an upwardly...inclined-floor portion.2 . 
forming a dam for the collection and vaporiza 
tion, of liquid particles of the heavier fractions 
Which drop out. Of the mixture. It will be noted . 
that.the position of dam 27 is such that it is 
directly at the Source of heat, namely combus 
tion chamber fl, . So that fuel collecting. the 
chamber or the passage, will flow, up against the 
dam (or to the right. as seen. in: Fig. 3). and be. 
quickly vaporized by the heated surface. 
In Operation, air-fuel mixture will be supplied. 

by carburetors. 2?. to...chambers 8 and will flow. 
from each. chamber: into-passages. 25. It will be 
observed that due to the, arrangement of the 
passages. relative to chamber 8 a substantially 
equal amount of mixture will fowl into each of , 
paSSages 25a,-25b, and, 25c. Since the passages 
are of substantially, equal length and have ap 
proximately identical. heat balances relative to 
the cylinderhead, the type of mixture arriving 
at each intake port 26 will be very nearly the 
same.and because of the relatively short path 
which the mixture travels: to arrive at each cyli. 
inder,...there Will...be little opportunity for set 
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tling out of the entrained particles. Any fuel 
which does collect in the chamber passages will 
be vaporized upon reaching dam 27 at the end 
of the passages. It is thus possible to design 
paSSageS 25 of relatively large cross-sectional 
areas, to decrease the mixture temperature so 
as to achieve high output, volumetric efficiency 
and B. M. E. P. and low specific fuel consump 
tion. 
Table A below illustrates in tabular form the 

results achieved in testing the novel engine head 
installed in a stock six-cylinder in-line engine, 
the results being compared. With equivalent fig 
ures using the conventional manifold togethel 
With both a Single and a dual carburetor, 

Table A 

Conven- Conven- Nove 
tional tional engine 

Imanifold nanifold head 
single dual With two 

carburetor carburetor carbureto's 

36 
8 
3. 
206 

0.465 

46 
89 
43 
222 

MaX. B. M. E. P., p.s. i.----- 
Max. vol. eff., percent-------. 
Max. B. E. P. 
Max. torque, ft.-bS.-- 
in, br. spec. fuel con 
B. H. P.-hr. ---------------- 0.465 0.455 

It Will be observed from the above results that 
by use of the intake System described above 
Wastly improved results are obtained both in the 
power output and in the operating efficiency of a 
Standard engine. 

Figs, 5 to illustrate a modified embodiment of 
the engine head having an intake System essen 
tially the same as that of Figs. to 4 but having 
Several additional features designed to improve 
Still further the results achieved by that intake 
System. As One of Said features, each of the mix 
ture distributing chambers 8 in Figs. 5 to 7 are 
provided With a pair of ridges 3 and 32 which 
are aligned respectively with the junctures 33 
and 34 of the intake passages. 25. These ridges 
rise from the floor of each chamber 8 a short 
distance and extend from the Outer Wall of the 
chamber, diverging inwardly toward the pas 
Sages. The purposes of ridges 3 and 32 is to 
distribute equally the heavy fuel fractions which 
may settle out in chambers 8 before reaching 
the passages 25. It Will be seen that liquid fuel 
droplets which settle on any part of the floor of 

O 

25 

30 

5) 

chamber 8 will be held by ridges 3 and 32 in the 
area in which they settle, and Since the Settling 
tends to be distributed evenly over the chamber, 
each of passages 25a, 25b and 25c will receive Sub 
stantially equal amounts of liquid fuel. This con 
struction is especially advantageous when the en 
gine is operating on an incline from the horizon 
tal, since it will be obvious that without ridges 3 
and 32 the liquid fuel would tend to flow toward 
the lowermost point of chamber 8, thus being 
fed unequally to the three passages 25. 
The modification of Figs, 5 to 7 is further pro 

vided With a tubular aperture 35 Within Side Wall 
3S which extends between and connects the two 
mixture distributing chambers 8. The func 
tion of this tubular passage 35 is to equalize the 
intake depressions between the two halves of the 
engine, especially at idling speeds. For this pur 
pose the cross-sectional area of passage 35 is Suf 
ficiently small to prevent substantial flow of mix 
ture between the two chambers 8, but at the 
same time to permit the slight flow necessary to 
equalize minor differences in pressure which may 

55 

60 

65 

70 

5 

occur, thus increasing the smoothness of opera 
tion of the engine. 
The modification of Figs. 5 to 7 is further pro 

vided With a novel form of exhaust system which 
is adapted to cooperate with the manifold System 
described above. This system comprises two sep 
arate groups of passages, each leading from three 
adjacent exhaust ports. The passages 37a, 3b 
and 3 c in each group extend in converging fash 
ion from their corresponding exhaust ports 4 
and lead into two spaced-apart exhaust cham 
bers 38 on the side of the engine head opposite 
mixture distributing chambers 8. As best seen 
in FigS. 6 and 7, the exhaust passages are up 
Wardly and OutWardly inclined, and the chambers 
38 are provided with inclined flanges 39 adapted 
to be secured to the remainder of the exhaust 
System by Such means as a common header (not 
Shown). It will be observed that due to the 
streamlined nature of passages 37 ideal flow con 
ditions will be allowed resulting in a minimum 
back pressure and a minimum of residual gases 
in the combustion chamber. Due to the converg 
ing nature of the passages and the inwardly 
flared shape of chambers 38 it is possible to cast 
the exhaust System integrally with the head 
Without danger of cracking the casting. Since 
each chamber 38 draws exhaust from only three 
adjacent cylinders, the problem of reverse flow in 
the exhaust System is eliminated if the conven 
tional firing orders are used. The system also has 
the advantage of eliminating the conventional 
gasket between the exhaust manifold and the 
head, thus obviating the usual problem of a 
blown or otherwise damaged gasket due to ex 
pansion of the exhaust manifold under operating 
Conditions. 

It Will be obvious that other modifications of 
the invention could be constructed embodying 
Some but not all of the features shown in Figures 
5 to 7. For example, a modification containing 
the tubular aperture 35 between the distributing 
chambers but having a conventional exhaust sys 
ten would be possible. 

I claim: 
1. An intake system for a multicylinder inter 

nal-combustion engine or the like, comprising a 
plurality of mixture distributing chambers in . 
longitudinally spaced relation on the engine 
head, each of said distributing chambers being 
disposed Substantially opposite the midpoint of a 
group of intake portS, means for mounting a car 
buretor on each of said distributing chambers to 
Supply an air-fuel mixture thereto, and a plu 
rality of passages of nearly equal length within 
said engine head and extending from each of said 
distributing chambers in generally radial rela 
tion, each of Said passages connecting a distrib 
uting chamber with one of the intake ports in 
its corresponding group. 

2. An intake system for a multicylinder inter 
nal-combustion engine or the like comprising a 
plurality of mixture distributing chambers in 
longitudinally Spaced relation on the engine 
head, each of said distributing chambers being 
disposed Substantially opposite the midpoint of 
a group of intake ports, a plurality of passages of 
nearly equal length within said engine head and 
extending from each of said distributing cham 
bers in generally radial relation, and means for 
Connecting an independent carburetor to each 
of Said distributing chambers. - 

3. In an engine head for a multicylinder inter 
nal-combustion engine, an intake system com 
prising a plurality of mixture distributing cham 
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bers in longitudinally spaced relation on one sidey's 
of said engine head, said distributing charaibers:: 
being of inwardly...flared-shape, a plurality offin 
take ports, each: of said distributing chambers: . 
being; disposed substantially opposite the mid-3, 5 
point of a group of intake ports, and a plurality5? 
of passages of nearly equal length within said ens: 
gine head and:extending from "each of said dis-3 
tributing chambers in generally radial relation, i. 
each of Said passages connecting...a distributing lo 
chamber with one of the intake ports in its cor 
responding group, whereby each of: said: distrib-i 
uting chambers distributes: the mixture. Only to: 
its own group3of intake: ports. . . 

4. An intake system for a six-cylinder internal. 15. 
combustion engine comprising a pair of mixture: 
distributing chambers...int...longitudinally spaced 
relation on the enginehead, "each of said: distriba; - 
uting chambers being disposed substantially op 
posite a group of three:adjacent cylinders, means: 202 
for notchting a carburetor:"On each of Said, disa: 
tributing chambers...to supply an air-fuel mixture 
thereto and three:passages of nearly equal length: 
extending-radially from each off said distributing : ". 
chambers within said engine head, each of said, 25. 
passages, connecting a distributingchamber;with S. 
one of the intakeports inits corresponding group; . . . 

5. In an engine heads for a multicylinder: in : 
ternal-combustion engine an:intake system con-3 
prising a plurality of ruixture: distributing cham's 30 
bers inilongitudinallyispaced relation on one sides: 
of saidi-engine head, a plurality of combustion :: 
chambers in said head, each of said distributing::: 
chambers being: disposed substantially opposite. 
the midpoint of...a group of adjacenit, combustion"35 
chambers; and a plurality of passages of nearly 
equal length within said engine head and extend. . . 
ing from each of Said (distributing chambers. in". 
generally radiali relation, each of 'Said passages : 
connecting. a distributing chamber with one of 40 
the combustion chambers "in its corresponding . . . 
group, whereby each of said distributing cham - 
bers-distributes thenixture? only to its own group, 
of combustion chambers. 

6. In an intake system for an internal-come 45 
bustion engine, a plurality of mixture distributing... 
chambers: in spaced-apart 'relation". On Said en- . 
gine, each of said chambers being adjacent a 
group of intake ports, a carburetor operatively. : : 
connected to each of said chambers, passages 50 
leading from each of Said" chambers to each of 
the intakeports in its adjacent group, whereby’’ 
each: Of Said carburetors. Will Only Supply its cors." 
responding group of ports; and a tubular con 
nection between said chambers, said connection 5 
being of sufficient; size to allow equalization of: 
pressures within Said chambers While preventing. 
Substantial mixture flow therebetween. 

7. In a head:for an internal-combustion ens' 
gine, a plurality of intake ports, a plurality of 60 
mixture distributing chambers in Spaced.-apart: 
relations on said engine, each of said: chambers.'... 
being: adjacentia group of intake ports, passages : . ." 
of nearly equal length leading from each of said i ; 
chambers to each of the intakeports in its adja- 65 
cent group, and a connection between said cham - 
bers; 'said: connection being; of sufficient size: to '; . 
allow equalization of pressures within said cham; 
bers...while preventing substantial mixture-flow. 
therebetween. :- 70. 

8. In a head for an internal-combustion: *en- . . . 
gine, a plurality of intakeports, a plurality of . . . 
mixture- distributing...chambers in longitudinally is 
spaced relation on-one side wall of said head, 
passages within said head-and-leading in-general- 75 

8 
ly radial relation: from each of said chambers:to: 
each: of the intake ports of its adjacent group,'.. 
and a connection; between said: chambers within 
Said side wall, said: connection: being of sufficient. 
size to allow equalization of pressures within said: 
chambers "while, preventing substantial: mixture?: 
flow therebetween ... 

9. In an engine head, for a multicylinder-in 
ternal-combustion engine, an intake system con-: . 
prisingia, plurality of mixture distributing cham- . 
bers in longitudinally:Spaced relation on one side :- 
of Said engine: head,: a plurality. Of combustion; ::. 
chambers in said head, each of said distributing : 
chambers' being disposed: Substantially opposite. “ 
the midpoint: of a group of adjacent combustion: 
chambers, a plurality of passages of nearly equal 
length within said engine head and extending 
from each of Said distributing chambers in gen 
erally radial relation, each of said passages con 
necting: a distributing chamber with one of the 
combustion chambers in its corresponding group, 

1 and an upwardly inclined portion at the end of 
each of said passages adjacent: its corresponding. . 
combustion chamber. 

10. In a cylinder head for an internal-combus- . 
tion engine, a plurality of combustion chambers 
in Said.head, a plurality of mixture distributing 
chambers in Spaced-apart relation on said head, 
a plurality of exhaust paSSages in Said head, each 
of said distributing chambers being remote fron: 
Said exhaustipaSSages and substantially opposite 
the mid-point of a group of adjacent combustion 
chambers, and a plurality of passages extending: 
within Said head from each of Said distributing 
chambers to the combustion chambers in its cor 
responding group, the floor of each of said pas 
Sages being substantially:horizontal OutWardly, of 
its combustion chamber and -tupwardly inclined - 
adjacent its combustion: chamber.: 

11. In a cylinderhead for an internal-combus 
tion engine, an intake system comprising a plural 
ity of intake ports, a plurality of Spaced-apart 
mixture: distributing chambers on said head, each 
chamber being adjacent a group 'of intakeports: .. 
and having a substantially, flat floor, a plurality 
of passages leading from each of: said: chambers 
in generally radial relation to; the intake ports in 
its corresponding group;and ridges on the floor of . 
said: chamberin'substantial alignment with junc 
ture. Of adjacent : passages. Whereby liquid fuel - 
collecting on said: floor will be guided into Said 
paSSages; 

12: In a cylinderhead for a six-cylinder inter- - - 
nal combustion engine, six intake ports, a pair of. 
mixture: distributing chambers: in Spaced-apart. .. 
relation on one Side, of Said' head, ?each of said, 
chambers being of inwardly flared shape, and. , 
adjacent the midpoint of a group of three-intake. 
ports; three passages leading from each of said 
chambers to each of the intake ports in its: cor 
responding group; Said passages being of nearly 
equal length and extending in generally, radial, 
relation. Within said: . cylinder head; and two 
ridges on the floor of each of said chambers, said: 
ridges-diverging inwardly-and-each ridge being in 
substantial: alignment. With the juncture of ad 
jacent paSSageS. 

13. In an engine: head - for , a multicylinder. 
internal-combustion-engine, a plurality of intake. 
ports; and exhaust ports, a plurality of mixture 
distributing. chambers...in longitudinally spaced 
relation. On one-side. of Said engine head, each of 
said distributing: chambers, being disposed sub 
Stantially... opposite... the midpoint of a group of 
intake-ports,...intake passages connecting each of 

1. 
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said intake ports to its corresponding distribut 
ing chaniber, exhaust passages leading from each 
of Said exhaust ports to the opposite side of the 
engine head, said exhaust passages comprising a 
plurality of groups, each group extending in gen 
erally converging fashion from a group of ad 
jacent exhaust ports, an exhaust chamber formed 
at the juncture of each of said groups of exhaust 
passages, said exhaust chambers being in Spaced 
apart relation, and cutlets on said exhaust cham 
bers adapted to feed exhaust gases into a common 
header. 

44. In a cylinder head for a six-cylinder 
internal-combustion engine, six intake ports, a 
pair of mixture distributing chambers in spaced 
apart relation on One side of Said head, each of 
said chambers being of inwardly flared shape and 
adjacent the midpoint of a group of three in 
take ports, three passages leading from each of 
said chambers to each of the intake ports in its 
corresponding group, said passages being of near 

5 

0 

20 

O 
ly equal length and extending in generally radial 
relation within said cylinder head, and two ridges 
On the floor of each of Said chambers, said ridges 
diverging in Wardly and each ridge being in Sub 
stantial alignment with the juncture of adjacent 
passages, the Cross-Sectional area of each of Said 
paSSages gradually decreasing and then increaS 
ing toward its corresponding intake port, where 
by said passages form venturis for the mixture 
flow. 

ROBERT. P. ERNEST. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1,464,466 Church ------------- Aug. 7, 1923 
1,656,051. Fekete ------------- Jan. 10, 1928 
1828,774 Godward ----------- Oct. 27, 1931 
1842,771 Timian ------------ Jan. 26, 1932 
2,085,818 Messinger ----------- July 6, 1937 


