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?Thisinvention relatesto improvementsin 
manifold construction and particularly to 
animproved exhaust manifold Construction 

?foruse on multi-cylinder internal combus 
*5tionengines - - - 

The heretofore prevailing exhaust mani 
fold co?structions permit the exh8ust g8ses 
from all of the cylinders to discharge into 
? common manifold chamber It has been 
1b found that such a construction is Sensitive 

to the length and arrangement of the ex? 
haust pipeand that under certain operating 
conditions unfavorable and unegonomical ?engine performance preyails This isespe 

? ciallytiue whentheolder manifold s ém 
ployed in connection_with multi-Gylinder, 
scavenging engines. It is usually the gase 
thatamulti-cylinderengine ofthistype does 

???not develop power proportionalto that of ? 
*20single cylider engine of the sametype and 

construction The present invention.has as aprimaryobjectivetoimprowetheeficiency 
and performance of.multi-cylinder engines 

?ingeneral and particularlyth9se types of 
* enginesemployingscavengingair ? 

An object of the_present invention is to 
provide ?nimproved manifold constr?ction, 
Gmbodyingmeans for educing the efective ??lengthoftheexhaust pipeontheengine and 

*30thereby improying the economy and opera 
tion ofthe engine _ - 
Afurtherobjegt oftheinventionistopr9 

vide animproved manifold gonstructio" in 
?which the exhaust gases arefreely led from 
36the engine exhaust portsthrough pass8ges of 

the correct shape and area and thereby im 
provingengine performance ' ? ? - 
Astill fürther object isto provide anim 

... proved manifold.construction which is neat ?6 ind compact andreadilyadaptabletoeither 
portableor stationary.engines? ? 
? Further objects and advantages will ap 
pearfromthefollowing detailed leseription 

? of parts_8nd the accompanying draWing in 
? which Fig.1 is an end.eleyation of a pre 

ferred improvedform ofexhaustegnduitas 
sembly; Fig.2isasectionaleleyation along 
the line2?2 of Fig.1 Fig.3is a Sectional 
elevationshowingamodified form ofexhaust 
manifold proper which is interchangeable 
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with the exhaus manifold show? in Fig ? It willbe understood that in the prelimi 
nary discussion and stated objects the ex 
haust Conduit structure as a whole is re 
ferred to as the manifold structure Ac 
Cordingto present preference this manifold 
Structure as will appear includes a receiver 
having distinct compartments this receiver 
being disposed between the engine and the 
manifold proper. 

It will of course be understood that the 
present description of parts and the accom 
panyingillustrations relate to a single pre 
ferredexecutionalembodiment ofthe present 
invention and that substantial changes may 
be made in the described construction of the 
parts without departing from the spirit and 
scope ofthisinvention. 
Referringby numeralstothe drawing the 

exhaust receiving casing or body 10 forms, 
preferably an exhaust enclosure whose sec 
tion as indicated in Fig.1 issubstantially 
rectangular This preferred formis efec 
tivein providing an enclosure ofmuch more 
thanustial volume and so constructed asto 
facilitate expulsion of the exhaust gases 
therefrom andto aidinreducingthehitherto 
prevailing exhaust back-pressure on the en 
gine Thecasing10isadaptedtobeattached 
diregtly to the cylinders of the engine and 
in direct Communication with the cylinder 
exhaust ports through openings11 formedin 
the Casing Openings 12 are provided for 
stud bolts or an equiyalent (not shown) to attach the casingto the cylinders;suchstud 
boltsbeinginternallyfastenedthrough open 
ings 13. Cover plates of any suitable form 
are provided to sealeach of the openings 13 
from the atmosphere. 
In the preferred example shown theim 

proved casingorreceiveris appliedto afour 
cylinder engine although it will bereadily 
understood that the improved construction 
maybeapplied to anytype of multi-cylinder 
engine regardless ofthe number ofits cylin 
ders The enclosure forming the receiver 
Casing is divided or separatedinto distinct, 
exhaust receiving compartments 14 by an ar 
rangement of partitions orwalls15?by pref 
erence formedintegrally with the body 10. 
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From the drawing it willbeseen that the 
walls15 are placed preferably midway be 
tween each pair of exhaust openings 11?thus 
Providing oPe 9f the receiving chambers-1? 
for each cylinder these chambers being of 
substantialy equal volume Thisimpröved 

19 ings 16 each of whichis arrangedin regis? 

arrangement confines the exhaust gases.0f 
each cylinderinto a restricted space which 
gauses theg"sestobe?xpelled thro"gh open 
tering communication with an opening 17 of 
theexhaustmanifold18 Thegases arethen 

15 

- 25 

conductedin theusualmannerthrough the 
manifold andareexpelledtotheatmosphere, 
or conducted to any desired silencing appa? 
ratus through an opening 19. Removal of 
condensation orthe likefromeach chamber 
14?is efected bymeans of plugged openings 
21. - - 

The openings and passages are_so con 
structed and formed asto aid the flow and freeexpulsion ofthegasestotheatmosphere? 
Bywa ofillustration the exhaustmanifold 
18 is formedwith arcuate projections 20, 
which serveto directthegasesintheirtravel, 
and materiallytaredugethe Usualfrictional 
efects of their flow In order to equalize 
the distance of travel of the exhaust?gases, 

35 

saytothe atmosphere the opening 19maybe 
formedin substantially the center of the ex 
haust manifold 18 as shownin the modified 
gonstruction of Fig.3. Thetwotypes ofex 
haust manifold shown respectivelyin Figs. 
2and 3 may be usedinterghangeably with 
the casing10 accordingtothe particular re 
quirement of either a side- or an end-dis 
charge arrangement as may be dietated by 
availableenginespace andotherfactors? 

overthe older manifold comstruction It 

The improved construction andarrange 
ment of the exhaust conduit structure de scribed above provides_many advantages 

willbereadily seen that the provision of an 
intermediatereceiver andthe division ofthe 
reoeiverinto separate chambers materially 
reduces the efective length of the conduit 
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structure Also each compartment 14?with 
its attached cylinder forms with respect to 
the exhaust a plurality ofsingle cylinderop 
eratingunits andthe pressurefluctuationsof 
each exhaustarenot directly communicated 
to the other cylinders or exhaust ports of 
theegine Therefore,itisfoundthattheim proved gonstrugtion aids..in producing a 
Powerefegt whichis fairly proportional o 
that of asinglecylindereigine In.crank 
case scavengingengines itis noted that the 
performance of the engine is very sensitive 

60 
length theengine operates more 
to thelength of exhaust piping and as this 
improved arra"gement reduces thisefective 

- ? -- - economical 

ly andsatisfactorily. - 
Theimprovedassembly forms a mentand 

installedonmarineorstationaryengines and 

1,868,355 
which may be provided initially oreasily 
added as an accessory at any time. 
Iclaimas myinvention: - - 
1. In an exhaust assembly for multi-eylin 

derengines a casinggarried bytheenginein 
adjacencethereto and havingan exhaust con 
nection to each power cylinder means form 
ing distinct chambersin the casing for sepa 
rating entirely,theexhaustgasesissuedfrom 
.the several cylinders said chambers provid 
ing for free expansion and through gas pas 
sage and means connected to the Casing for go?duetingtherefrom thegases ofeac?cyl 
inder in separate passages - 
2. In an exhaust assembly for multi-eylin 

der internal combustionengines a Casing of 
integral construction having a plurality of 
seBaratechamberstherein,each chamberpro 
viding for free expansion and discharge of 
exhaustgases and havingopeningsinspaced 
wall portions one ofsuch openingsbeing di 
rectly connectedwith a cylinderexhaust port 
of the engine and an exhaust pipe having 
branches each forming an outlet connection 
t9 a separa?e opening ofeach oftheseveral 
chambers of said Casing 3 An exhaustassembly for multi-eyinder 
enginescomprisingaone-piece casinghaving 
acgnnection witheach ofthe powercylinders 
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and forming individual exhaust-receiving 05 
chambers of openinterior construction each 
chamber providedwith a separate discharge 
port having unobstructed fluid connection 
with-its chamber and means connected to 
each ofsaid ports providing aseparate path 
forthegases therefrom ? ? 
?4.Jnan exhaustreceiverforusewithmul ti-eylinderengines expansion compartments 
of Openinterior construction formedwithin 
Sadrecev?r??ndeach providedwith spaced inlet and discharge openings said compart 
mentsarranged toreceiveand discharge free 
lyandseparately gases ofeach cylinder and 
a manifoldin detachable engagement with 
saidreceiver comprisingmeanstopermitfree 
remoyal oftheexhaustgases ? 

5. In an exhaust assembly formulti-cyl 
inder engines an.exhaust manifold provid 
ing a separate exhaust passage foreach of 
the gylinders.a.receiver haying discharge 
Openings detachably connected tosaid mani 
fold and having inlet openings each con 
nected to one of the gylinder exhaust ports, 
and means forming.in Said receiver a dis 
?inct.exhaust-receiwing expansion chamber 
forthe exhaust ofeach cylinder said cham 
bers being of open interior construction and 
having diregt?free_fluid connection to the 
engine cylindersandmanifold - 

6. Anexhaustassemblyfor multi-cylinder 
engipes gomprisinga one-piece hollow cast 
ingforming a receiver having directexhaust 

* ? w * * - connegtion witheach ofthe power cylinders? 
gompact unit whichis easilyassembled and Partitions in?Said regeiver having a trend 

along the paths of the exhaust gases and 
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formingaseparatechamberforexhaustgases 
from each Gylinder the chambers being of 
unobstructedinteriorconstruction andmeans 
forming a continuation ofthe paths for con? 

5 ducting thegases ofeach cylinder from said 
receiver. - 

7 An exhaust assembly formulti-cylinder 
engines comprisinga one-piege Casinghaving 
exhaust connections with each of the power 

10 cylinders means formingin the casing sub 
stantially enlarged regeiving chambers of 
rectangular section and entirely open?inte 
rior construction having unobstructed out 
let ports there being one of such chambers 

15 foreach cylinder of the engine and means 
constituting a plurality of separate open ex 
haust passages connected directlytothe out 
let ports for conducting therefrom the ex 
haust gases ofeach cylinder. 

20 8 In an exhaust assembly for multi-cyl 
inder engines the gombination with an.ex? 
haust manifold having a branch foreach of 
the engine power cylinders of a_one-piece 
exhaust receiving Casing connected between 

25 the cylinder exhaust ports and the exhaust 
manifold imperforate partitions in said re 
ceiver casing dividingitintoindividual cyl 
inder-exhaust receiving and expansion com 
partments of substantially rectangular cross 

30 section meansforminginlet and outlet open 
ingsineach compartment theopeningsbeing 
disposed at substantially a right angle to 
each other and forming an access port for 

- each compartment independent of the inlet 
36 and outlet openings and a drain openingfor 

each Compartment; and a closurememberfor 
each of the drain openings and access ports. 
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