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;';engme cylmders

= 20
S arfcresald diff]

._ r'cperatlen cf the’ engme thereby preducmg uneven,
- ‘enging operation. I have particularly noted that
.- “the'shorter branches have a - slower- pressure re-

. ’covery than the lenger branchea cf

 manifod. o .
LAn chect cf my 111ventlcn is to ehmmate the-
. cultles by prewdmg a manifold
- “structure having branches proportioned to equal-
e dze the ‘pressure - 111 sald mamfcld durmg the-'

" engine. cceratlcn

BT

oo of an mtake manifold structure by prcwdmg 2
S -_:’.:.;_.:}':___structure in: whlch the shorter branches are en--
B ,;'__jlarged in cross sectional area at the bend. 2

- For'a more deta11ed underetandmg of my 111---
S -’ventwn reference may be had to the accompany-

- 40 ing drawing which' illustrates one form which myff ‘

o -1nvent10n ‘may assume, and in which:

L Flg 1 is »a fragmental 51de elevatlcnal wew
o “:’[;'-f_Of an engine equlpped with a manifold structure

45 _construeted in-accordance with my invention.

Fig.2is a plan view:-of the mtake mamfc_d

. Fig. 3 is a detail sectional view taken sub- |
IR ';-f_;_z_,i'_'_-stantlally cn the line 33 of Fig. 1, and |

~ . U Pigr 4 is a detail transverse sectional view of
L f-.-the enlarged porton of the short branches taken
20 3_.j.substant1a11y on the line. 4—4 of Pig. 3. .
I have chosen for the purpose of illustration
to. show an engine having in general a cylinder
- block 10, cylinder 102, a cylinder head ! secured -

"~ to the block and an exhaust manifold 12 adapted

- % to conduct the burnt gases from the cylinders

In this type of enging it is cus~
5 tomary to ccnstruct the intake manifold with a
o number of branches eacb branch bemg adapted. o
o -m---i_.:;::-fcr distributing: a fuel mlxture tc one or mc.le'-._-”

~Heretofore, mtake mamfelds cf the afmesald
4 ..'-type have been. censtructed with bra nches havme"
T .f_f_suhstantlally uniform: cross section area:
. construction-is found to be unsatlsfactcry in that
e "_-;__Qfsome cf the branches are subJect tc 2 relatlvely

standard?

“..Another object: cf my mventmn is tc provzde fcr q‘.
. ‘asmootheréngine operation by providing a mani-
- =--~fold. structure - therefor. in
. lbranches. are enlarged in . cross :sectional -area
- preferably at the bend. whereby to speed up the
- ;:_:_-.;_;."30_f;'-.pressure recovery in said shorter branches to
- thereby substantially eqtahze the pressures in
B ﬁ"a}..-’-,--..the meanifold during. the engine operation. -
LA ‘further chect cf my mventlcn is tc im--

‘35_prcve fuel flow-in. the relatwely shcrter branches.

Whlch the shorter -

~ance.

(Cl 12 —52)

e Thls mventlcn relates tc mu1t1 cylmder mtemal' |
R ‘ccmbustlcn engines and - ‘more particularly per-

- - fains to the. fuel mlxture mtake ‘manifold struc-
iture therefcr

'and fcr preheatlng the pr1mary mtake passage I3. |
by conducting at least some of the exhaust gases -
through the Jaekets or -passages | 4
" ‘manifold- having a plurahty of shcrt and lcng
ﬁbranchee i and lﬁ respectlvely 15 cocperatlvely

-

‘The lcng branchee IS fcrmmg a pcrtlcn cf thei_'
'mtake mamfcld stmcture are preferably con-
structed with a uniform cross section:- over the -

‘entire length, and the relatively shorter branches ;
15 are preferably constructed with a variable -
- crcss section, Preferably, the shorter branches-
15 are enlarged at the bend 18 W1th respect tc SR
" the remaining portion of the branches.: S
‘be noted that the enlarged portion of each of sald 20 o
tional area as at 19 termmatmg in outlets 20 .
']_ccnnected with' the engine cylmders said out-
lets having & cross-sectional ‘area substantmllyj s
equal to the cross-—sectlcnal area, of the branches |
'__ahead of the bend (see Figs. 3 and 4). . '
The enlargement of the. relatwely shorter] |

branches {5 taper off into a sma]ler Cross’ sec-

branches at the bend’ prov:ldes an intake mam-

“An intake

~ gine cyhnders the pnmary passage I 3 ccnnectmg R
'said branches with the fuel mlxmg fcrmmg de- S

| _v1ce or carburetor 1.
CTThis

10

25

-fcld structure having. improved pressure recov-
‘ing quahtles over the entire manifold and in this .
way the uneven working pressures are elimi- 30
'nated resultmg in a umform engine perfcrm- -

Farther my improved structure affords -

an 1mplcved fuel mixture flow in the aforesald |
- short. branches thereby glwng an Imprcved en-- .
- ‘-gme performance |

30

3D .
The principles of my 1nvent10n wﬂl be fur-_ S
* ther apparent from the following. The ramming
effect of the fuel mixture or the sc-called “ve-
- locity head” in a stralght section of mamfcld".‘.-...,- |
| ,sectmn is’ prepcrtmnal to the length of the sec-
tion. The inertia of the gas column mass; ‘which
produces this ramming effect, drives the fuel mix-

40

ture around the manifold bends and the longer -

the length of the stralght section apprcachmﬂ'.
- the bend the greater is this ramming effect. In
3 relatwely short length of straight section, as .
~ provided by branches {5 in contrast with branches

45

18, there is much less of this ramming effect and :' ,'

'_,therefcre there is relatively more difficulty in
. getting the fuel mixture arcund the bends 18 |
By reascn of my mventlen I
“have “cpened up” the bends or branches 15 to

of - bre. nchee 13.

50

permit. the fuel mixture to flow around the bend

- with less restriction than would be expenencedﬁ
_Wlth a umfcrm crcss-sectmnal area o

8
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'-':'-_'--'-mductmg mea,ns e pIurellty of fuel mr«:ture cen-
T ductmg branches ccmmmnca,tmﬂ' the ew:.th ‘some.
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. modifications and changes fMay be made therein
- without dépaiting from the spirit of my iav ention

L.

cr from.theé . scOpe of the eppended cle,ims o
'Whe,t I claim as my. mventlen is:

1 An mta.ke mam%ld for . a mult:t cylmder
L engme hamng 3 fuel. mixture formmg devrce -
| _._____._-_i-f.._fk__;-_:;pmmal'ry fuel mixture: ccnductmg means,; a plu-

LS rality of branches of unequal length ccmmum-j'_--'

-~ -y -i-.

rrrrr

tmn fcr cquehzmg the presew es wthm sa,ld
2, A f1191 letUI‘e ccnductmg devrce Ie:r &:-'.:'_ﬁ_'itend ‘having ‘a cross-sectional ares at the bend . -
- greatéer than. the ‘ares. of the brareh otitlet; the e
;.._"_:eatlet being. tapered to merge the enIargec‘-i cfcss* &0
. sectional area at the bend to- the relatwel"ir_’"f o

| - f.bemg rela,tlvely enla,rged at the b ot d fcr equahz-i . smaller area-of the bra,rlch eutlet S

"_"1n"'g the pressures Wlthm sald

K .'.lbra, ches.

.....

) cf S&ld branches bemg eubsta,ntle]ly s.c.orter than

3 A fuel mlxture conductmg dev:s.ce f cr a mul

cylmder engine including a- primary ccqductmg’_f‘.{f
me_ens & plurality ..of ccnductmg branches of -
unequal length Connecting: said teans with the
-engine, means. for. equahzmg the working pres- -
Sure within said -branches and including an en~ -
. .larged bend in a- pcrtlcn cf one cf serd rela Wcly-'
S shcrter branches - LT C
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~‘cating with said primary conducting meéans and
= "-adapted for. ccnductmg 2 fuel nuxture tc the en-

o said brenches
"'-?'.--;..Jhcrter of " sald bre,nches prcmded 'mth a-‘bend

ccnduc umg L |
- T Jengine and: 1nc1ud1ng . plurality of branchesfor

j’-'_--’cenductmg fuel- mixture to the, ‘engine eylinders,
id branches being a different length, the shorter
.'_.;-_'cf smd bl a,ech es prewded mth a,bend and hayving -
o cross-sectional aréa at the bend greater than

e . 2 : 2 01 1 784 :

S _. The pressure recovermg quehtles prov:tdead by--_.rf A fuel ccnductmg structure for a multl—-'.
.'--'“J__:'--_my manifold reside -in the ability of the mani- “-"_-’-cylmder engine, fuel mixture conducting means
.. . fold branches to respond more readily and uni- - including . a ‘primary conducting portion and a -

- formly to ve,rymg pres..:.ures ceused by the engme*".fj‘i.,-plurehty of fuel mixture conductmg ‘branch = -
R "5-;'1361'1‘-01‘111&1108 - - . _-portions for ‘conducting. a fuel mixture to the--~”-5
S L As el further- explenatlcn of the pvessure ﬂcw._';{ff.engme cylinders, said branches arranged in pairs,
.;";:'-_f;a,t ‘the-manifold. bends, I' have discovered that, , - one pair of said branches being shorter than the =~ -
R TR () 4 shcrt branches where the rammmg eTect is other pair and. prcmded with an’ enlarged bend' | |
oL e ___-i’sma,ll as; m thescase of branches 15; the pressure- '-:-_f.jecrtmn Whereby to: eque,llze the presSuree innsaid -
10 falls cff very materlally between: pcmts just: be- .’-';ccnductmg means ‘and - to- faclhtate fuel nuxture._l(} R
oo fore and after a ccnventmnel bend having uni- ~flow in said fuel mixture conducting branches. . =
.o form. cross-sectional area. - Where this bend hgs =~ 5. A fuel conducting structure for an engme R
DR "'--;__.'f_.'ilts crcss—sectmnal area mcreesed as provided. by;-ﬂ[mcludmg a plurality of fuel conducting branches =~ -
n .o - -my invention, the pressure “drop between the = whereby to ccnduct a fuel mlxture to- said engine . -
- 15 gforesaid points is: ‘exceedingly low so as to sub- - and each having a bend, a primary conducting 15 -
.. - . .. stantially balance the pressure-drop between: cor="" ;_-;means e.,dapted to cccperete with said branches,a
AP '_i-i_respcndmg points for the bends of branches 16. - fuel mixing device cooperating with said primary =~
.. - Itis undesirable to form the bends of branches j_;?';cenductmg means, a pair- of said branches bemg'.'_ R
B 16 -with the enlereed cross—sectmnal area as re..etlvely short and ‘positioned adJacent the pri-
... 20 shown at 18 for the branches 15, sincé-to: do so L mary conductmg means, said short branches pro- 20 -~ -
e would. matermlly increase the’ _pressure beyond - vided with:an enlarged pOI'thIl at the bend there-.j-” |
BT 'the bends of branches 15 Wlth respéct.to the pres-.--ff_._'ite to facilitate the fuel mixiure How thetein. o

L _' sure beyend the bends 18, and furtnermere such” 6, A" manifold structure for a. multl-cyhnder-_ L
Tl oy prb*vrsmn would undesirably increase- the Wa;ll;;:_._._-_.engme and including a plurality of branches for =~
25 Eﬁriace cf Pranches: “ie and thereby mcreese the_-'-__-'- conducting fuel mixture to the engme cylinders,. 25
e fuel puddling, tendencles Sl 7 gaid branches being a different length and-eéach -
”Aithcugh I ha,ve : -llustrated in thls drewmg_;fhevmg a bend, the -shofter of said. brairlches_._-' |
_but ‘oné. form .of . my. invention and haveé de- " having a. crcss—-sectlcna.l atea at the bend greater

1_..:_-..'_'_;:’; R ecrlhed in detaﬂ but. esmgle apchatmn thereef .-r;:i-,.'then those branch pcrtmns adjacent tosaid bend S
L _”0 1t ‘will be apf)ﬁr’eﬁt to- thcse skﬂled in the art.-t_;ﬂ.-.-.e,rd grea,ter than the lc'nger of smd branches a,t_-j*?zf?- L
© ..to which: my invention: PEEI:..t&mS ‘that-various . the pend. RS

LA ma,mfeld strucuure for *a, multl-cylmder.'.f E

be...ng a dlfferent length

brencrl pcrt“! on mtermedlate tﬂe hellf:l ‘and hra

;’:engme e:e.d 111c1ud1ng a plurallty cf branches fcr

- ©_conducting fuel- mixture: to the engine oylinders,
.~ said branches. being a different length and:.each °
@he,vmg a bend,  the shorter of said branches
having a, croes-sectwnal area. at the berrd greater-
“than .the area of ‘the’ branch: cutl'et -and: greater -
~than- the- crcss—sectmne,l e,rea cf salcl }enger
~ branch-at the. bend. s L
8. A manifold structure for e. multr-cylmder"; !
. engine and including a plurality of branches for

31101'1351' length hEWlﬂg e,:n enla,rged Sﬂctmnﬁl pGI’- -:;..;f.-_.-ccnductmg fuel mlxture te the - -engine: cylmders e

the
25

9. A manucld structure fcr e multl *cylmder |

T o tmaE s, mEmy -
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'-_'rthese branch pertlons edjecent tc said bend,: said co

Jranch’ pcrtmns a,dJacent the bend bemg mwardly
;;‘ :-t&p I‘Ed S E
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