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3 Claims,

This invention relates f;tr an 1mproved iniske
manifold for-and method of supplylhg- fuel’ mix-
ture to. internal’ combustion engines;

- e “More. Jparticularty, the. invention pertains to-
.3 imiprivements i manifolding’ of V—s—t\mn dual or-

equivalently carbureitéd engines, -

One 'of thé main objeets of the invertion 13' ’
to. provide re]atively shert branéh passageés which:
prégent unobstiucted passage for-the flow-of fuel.

j, 10 mixtire to &l of the’ cylinders’of ‘an-engineof

-this character and which therefore, aﬁ'ords free-

. Breathiing action,

Another object of” the mvention is to' provide
a_ manifold of this klnd in which the air fuel

. 15 7atio produced by the carbwretting meaps is
raintained: ftiroughout the manifolding system

. to the point of entry-thereof to' the cylinders:

‘& _furttier object of the. invention is to provida

tour.

_of individual manifold branch sections; each-of

o firing orders cati 'be ‘employed without having
" go two cylinders that are served by a. single braneh
' fire or be charged successively, so as to thereby

pxevent oné oylinder. from robbing- another cyl--

inder of & portion of its charge. ™
C “an additional object. of- the irivention is to
R ) pmvide communication- between- the: braniches of
© " ghoH section of the manifold which, though- re-
stricted’ enough to cause: each -branch -to- draw
* fiel. mikbure  mainly from. its respéotive- ear-

* bugetilng means, is Jarge énough b induce the

40 back surge of fuel mixture ocourring In one
branch,. into the other branch of the same BEC-
* tlon ‘80 as to ‘prevent. back flow of the mixfure
~-through the carbureter, thus reducing the waste
“of fuel and the. fire hazard. :

& ., Another: object of the invention is ‘o provide,-.
- seel;ions in s .manifold, of this kind; which. Have -
certain.identical end. portions, though reversed,in -

" position; s0- a8 to enn.ble cores: of identical ean-

strnntion to: be:used: during: ‘molding.. .
. A further- objeot of the invention: 15 to: provide

- inlet’ passages. of. the: manifold. and which: also
‘surround: the . restricted:. connecting means . be-

ll lwve.enx (:he branches of ea.chasection, respectlvely, x

“ - amenifold havihg branch passeges so'constructed
ag and arranged as to ‘establish improved distribuw--"

" tion by, present;ing passages for the Aow of fuel’
mixture pf substant.lally the game genera,l con-— .

-Another object of the invention, is to provide‘ .
in.a V~8 internal combustion engine, a plurality

which 18 served by a separate carburetting means
- and, which avre’ fo. arranged that advantageous‘

meanm for heating. the lower end portions of the .

(C1. 123—52)

for promoting- vaporlzation of‘ any IueP tendlng
to-colleet therein: -
An-ustrative-embodiment-of I;he lnventio:r is

shown-in- the-drawings-inwhich:

Fig. 1 is & longitudinagl® geotional view-of-an: 5.

internal.combustion:engine equipped: with.an in-

teke manifold. embodylng; the: invention and:
showlig. portion. of: the manifold. structure in-
sectlon;and. portiong:removed to; disclosa -the un-

derlying struciure. ' 10

Fig, 2'is-a Horizontal sectional view taken on -

- the line 2--2 of Fig. 1!,

Fig. &is a transverse fragmentary’ sectional‘
view taken on line: 33 of ‘Mg, 2

Fig, 4 is.a: ftagmentary. ttansverse- secl;iona} ST

view taken -on.the line-§—4 of Fig: 2.
- Fig. §-is. 8. fragmentary. transverse seetiona.l
view taken-on-the-line §5—-§-of Fig: 2. - -

“PFig, 8 i8 a- dlagrammetic illustral:ional view

“ofthié rrangemrent of- the- manifold sections-snd 2,5

hranches and-passageways. theéreof; -
Thé intekKe manifold" i6-is- dispoged between:
the {wo-banks -of-oylinders of ‘the engine-and-it:

“ineludes.two .manifold sections, generslly. destg-

nated by the.niimerais {1 and-12.in-Rig;6; The » 25

-manifold: seetion. 12 comprises:a: pair-of. branches

I3 and:(4:and.-the manifold:section {1 comprizses

% pair.of branches i5 .and (6 of which branches
(87and " 167are identienl and-branches 16-and 14 .
_are: Identical in - sfructure, though' reversed-in: gy

position. The branch 1815 provided: with obpgs
sitely extending passegeways 1T and 18" which
serve cylinders- I and VI; respectively: The'
branch- {6-of the-manifold sectfon-Ff-has-a pair -
of passageways-2!-and 22 which-servé-oylinders g 3 .
I pnd V; respectively. The branch i4-has pas- =~ -
sageways 19 and. 20 which- serve cylinders VII
and IV, respectwely -and the branch; 16. has. pag~-
sageways 23:and 24. which. serve: cyjlndars III

‘and VIT, respectively,

"The- branches - 13, 18; 15 and. lﬁ are arranged

-‘wlth .thelr inner:corresponding.- ends_ adjacent.

each other: as: Mustrated in-Plg, 6, and.each:”

-branch s provided, with-a riger. 28- to each: of- -

which is- connected: a.substantinliy- mdep,endent. 45
source of fuel:mixture.. The.sources.of fuel: mix-.

" ture may comprige four wholly sepavate and.;m- :

dependent: carhureters or a ‘pair of dual car~
bureters: may: be. employed. for-this: purposer It
destied; a foti throat carbureter having BDPATAS §0.

_tus for: independently. determining. the fuel mise’

ture characteristics.of:. the: fuel 'suppifed. o each
respective throatimay: be.used.. In. thesform:il~.
lustrated:in. the: drawings, &:pair of:dusl.cars . . -
bureters 26:and. 21, are,shown, each. oz-whmhrm m.
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provided wll;h two fuel mixbure t.hroa.ts ‘to which
fuel mixture is supplied. Natiwrally, each ear-
bureter may comprise only cne fuel reservoir 28

and 28, respectively, but the fuel mixture throats

of the carbureters shown preferably have indi-

L1

vidual jets for predetermhﬂng the fuel mlxbure_

ratio therein,

The risers-25 of the branches 13 and 14 of the . .
manifold section {2 are connected together by-

14 a conduit 30 and the risers 25 of the branches 15
and 16 of the manifold section 11 are. similerly
© econnected togetherr by a conduit 31.

than the cross sectlons of the various branches

15 and passages of the manifeld in order to produce
relatively restricted communication between the
manifold branches at these locations,

An engine equipped with an-intake mamrold,

- of the foregoing construction can be operated on
ny; a phuralily of different firing orders while ohtain-

. Ing the advantages heretofore set forth.
the following firing orders may he used for clock-
wise rotation of a ninety degree erank shafi in
which number two crank pin follows number one
73 erank pin b.v nlnety deprees.

© 1-2-6- 8——7—-5—4-3

1-5-6-8-7-2-4-3
15637248 1-20.375-4.8
 1-5-4-8-7-263  1-24 B Y6563

165437268 124 3-7-5-6-8..

5id)

For clockwise rotation of a ninety degree crank'

- shaft in which number two crank pin follows
number one crank pin by 270°, t;ho following
firing’ orders may be employed:

ph 0 1-BN-8-6-3-4-8 . 1_3..7_3;6'.5.4_2

1-5-7-2-6-3-4-8  1-3-7-2.6-54-8
‘15486372 1-34-838573
15426378 13426678

49 I’or oountel clockwise operation ‘of a. ninety
degree crank shaft in which number two crank
pin follows number one ¢rank pin by ninety de-
grees the following ‘ﬂxe orgiers_ may be used:

- 1-2-4-3-687-5  1-2-4-5-6-8-1-3-

43 1-8-4-3-8-2-1-5 18-4-5-6-2-7-3.

- - 1-2-1-3-6-84-b5 . 1-2-7-5-6-8-4-3 -

1-8-7-3-6-2-4-5  1-8-7-5-6-2-4-3 - ,
For.counter-clockwise rotation of a ninety de-

. gree crank shaft in which nimber-two. crank pin

Iollowing firing orders miay. be used:

1-3-4078 65 : 1-3-4-5-7-8-6-2
1-8-4-2-7-3-6-5  1-8-4-5-7-3-6-2
0 1.3607845  1-3657842-

18627345, 1-8857-34.2

" In the operation of an engine ‘equipped ‘with a
manifold embodying the invention, the distances

of travel from the riser to the respective cylinders -

60 are relatively short and the passages are substan-
tially unobstructed. These characteristics afford
free breathing action of the engine and enahle
the fu€l and air ratic of the fuel mixture pro«
duced by the carburetting means  to -be maln--

85 tained throughout the entire manifolding system
ang to the polnts of entry of [uei mixtme to the
engine..

- During opolatxon of a. \’—3 eugm:. on any. of
the foregoing firing orders and having banks of

70 oylinders dispesed at ninety degrees to each other. .

and provided with a ninety degree crank shaft
of the specifled types, suceessive fuel charges will
be. supplied to the respective cylinders by differ-
ent manifold branches.
7& the fmproved manifolding systom prevents one

“of the “branches-of- the 1espective manifold sec-

The con- .
duits 30 and 31 are made smaller in cross section .

Any of

follows number one crank pin by 270 degrees, the -

This characteristic of .

oylinder from robbing another oyllnder oI a por-
tlon of its charge; thereby providing a supply of

Juniform guantittes. of fuei mixture to all the
'cylinders

The conduits 30 and 31 connectlng the risers

on.

tions serve to prevent the back flow of fuel mix- ]
ture through the catrburetting means., ‘This is
accomplished without interfering with distribu-
tion of fuel mixture by employing conduits which
are sufficlently - restricted to prevent axoessive

—

0

flow of fuel mixtuie from the carburetting means

of one branch to the other branch, but of large
enough size to accommodate the back flow of fuel

mixture from one branch to another branch un- 15
" dexr the suction existing in the last mentioned.

hranch when one of the cylinders. which it serves
is being charged, In other words, after the eyl-
inder I is charged and the iniake valve of that
cylinder is closed, the fuel mixture in the branch
13 tends to fSow back toward the riser of this
branch. Before this back flow cin:pass.through
the ocarburetting means assoclated with the"

‘branch 13, one of the éylinders’ served by the

branch 14 biegins to Yecelve its charge ‘wnd there- 25
by causes enough suetion to induce the back flow

“through the eondult 30, theréby discouraging the

back fiow of fuel mixi:ure through the carbureter. .

" "This. same operafion ocecurs throughout the en-~
tire- manifolding system and dur.\ng its entiro in- 10
-ductlon eyele.

In Fig. 3 of the dmwings, there Is l]lustrated

-apparatus for applying heat to the lower end por-

tions of the risers 25 -and to the corduits 30 and

3t by which these risers ave connected together, -
This structure includes a heating chamber 32 to
which a heating medium; preferably exhaust gas
from ‘the engine, is suppiled by an exhaust gas
conduit (not.shown):- The portions of-the walls
of the.conduits 30 and 3¢ are disposed in. the
chamber .82 and these _passages are, therefor,
effegtively heated by the exhaust gages or other
heabing medium for the purpose of vaporizing

[
=1

- - wuy liguid fuel tendlng t.o colloot. in the conduits

30 and 31,

Although but one speclﬁc embodiment of the
invention is herein shown -and deseribed, it is
undersl;ood that varlous changes may be made
without depm'ting from bhe splrlt of my inven-
fion. - : .

I claim:

. s 50
1 An-intake’ manifold 1'01 a V-8 internal com-

' bust,xon enginé having substantially Independent

carburetting means for each palr of related cyl-
inders. thereof including a.pair of manifold sec- 56

‘tions, each comprising two branches, each branch
) commumcating with one of said carburetting’

INeans,. respectively, and means providing re-
stricted  communieation between the inlet end
portlens of the two branches of each manifold 60
section, respectively, “for- preventing blow-back,

-of fuel mixture:through sald earburetting means,
- said branches being so constructed and axranged

that suetdon ekisty in one branch when back ﬂow
tends ‘to.oceur in the other, - 5
-2 An-intake manifold for a V-8 mtema} com- 1

: hust.ion engine having sibsiantiully independent

carbureiting meaiis for each pair: of related oyl

. inders. thereof including ‘s pair of manifold sec-

tlons, each comprising two branches, each branch 70
communicating with one: 8f sald carburetting
means, tespectively; means- providing restricted
communication -between the' inlet end portlonsg -

“of the two branches of each manifold section, re~ . -

spectively, for preventing b_lowf-bac!;_ of fuel mix- %
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ture through sa.id cmburetting means and means

" for heating portions of gaid branches comprising

10

an exhaust gas chamher su'n"ounding sald com-

munication establishing means for vaporizing‘

liquid fuel tending to collect therein.”

d.'In a V-8 internal compustion engine having
cylinders numbers I, IT, III and 1V on one side
of the cenfral Iongltudinal axis and cylinders

numbers V, VI, VO and VII on the opposite -

slde of snid a,xls an intgke menifold having sub-
stantinily independent carburetting means for

" - each pair of related cylinders Including s palr of

. 6

-manifold mections, each comiprising two branches,

the branches of one section, having outlet tubes
ab their outer ends séving cylinders I and IV re-
spectively and having oatlet tuhes intermediate

3

thelr ends serving oylinders VY and VIt respea-‘
tively and the branches of the other section haye

ing outle tubes ab thelr outer ends serving oyl

let tubes intermediate thelr ends serving oyl-
inders II and I respectively, and means pro-
viding restricted. 'communication beitween the
end portions of the two branches of each mani-
fold section, respectively, for preventing back
flow of fuel mixture through sald earburetiing
means, the consfruction and arrangement of sald

inders V and VIIT respectively and having out-

10

branches and the firibg order of sald engine-be- . -

ing such that suction ocours in one branch while:

blow-back tends to ocour In the other branch
of said section.-
DDNNELL A BUI-L'IVAN
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