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“CONTROLLED TEzl\’;:’:;fTURE ‘MANIFOLD

+Arthur. Kenwood Luhrs; Garﬁeld,,N. J., assignor
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1
. fFhisiinvention:relatest toimanifolds for inter-
nal combustion engines, and s particularly
sadapted  tormanifolds; exhaust or:combustioniex-
shaustand:intake: for imarine enigines, ‘and ‘con-
sversionsstoimarine engines;.
It is an object of this invention:to provide-a
water or liguid cooled manifold “Wherein the
-chamber ris -completély:surrounded: by ‘the’ cool-
sing hjacket to:provides forra:more complete-and
sefficient:coeling: ¢f the:chamber:
wAnother object.of this invention:is:to provide
~an dimproved:!liquid: cobled  manifold . having an
vinlet rpossagerand ~anoutlet passage:about the
~exhaust-chamber:'whereby:a :continuous’passage
riszprovided to.perniit:circuldtion of theicoolant
rthroughout the: cooling: packet:thereby eliminat-
#ing the possibility:of ‘dead:spots or steam: pockets
.in:the manifold.

- Still:another. object:of: this dnvention: is to pro-
-vide: a::controlledi tempersture:exhaust manifold
by :providing &:cooling:jacket.about the exhaust
tgasichdmber wherein'the: amount:6f:fuid passing
~through the cooling jacket-is:in direct proportion
ito=theenginesspeed; swhereby:the iengine’ tem-
rperature will be maintained at-a:coristant degree
rofheat;a prime consideration forsefficient -engine
»performance:

A furtheriobject rof :this: inverition isto:pro-
viderailiguid::cooled -manifoldi having a coolant
jacket completely about the exhaust gas cham-
ber, the coolant“jacket 'being  divided longitudi-
~-nally: thereof into.an.inlet.passage:and-an-outlet
passage and having a removable end-plate formed
with grooves or passages communicating between
the inletand-outléet passages, the grooves in the
endsplate being of a restricted size whereby:any
ssedinient:in the coolant will-be:deposited :in the
rrestrictedrgrooves whence [it:may be readily re-
moved upon the removal of the end plate.
Another object of this invention is to use the
heat of the exhaust gases which is drawn off by
the liquid in the cooling jackets to warm  this
liquid to the proper temperature before passing
into the cylinder block. As the liquid cools the
manifold it absorbs the heat and accomplishes
this action. This causes the engine to run at a
normal temperature and also permits the tem-
perature to reach this point much faster than
former methods. The cracking of cylinder blocks
caused by cold water entering a hot block is also
eliminated by this system.

With the above and other objects in view, my
invention consists in the arrangement, combina-~
tion and details of construction disclosed in the

1.Claim. (Cl..257—241)
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~drawings:and specifications,sand then more par-

sticulartyt pointéd-out in the appended-claim.
In“the:drawings, ‘
rFigure:Itisiastop plan-view-of my manifold,

wg - iPFigure:2iis i sidecelevation thereof,

. Higure.3:is:a front end:view,

iFigure 4:is a:longitudinal section taken on.the
line 4—i4.of! Figure:3,

Figure! 5:is-a-longitudinal:section:taken-onithe

210 wline /525 ofiFigure: 1,

iPigure 6:is=a transversesection: taken.on.the
+1ine 16=<6 -of -Figure .1,

Figurei7? is-a-transverse:section taken.on-the
‘line 1T of-Figure 1, ‘

JiFigure:8-isiafront:elevation of the rear-end

iplatestaken: on:the:line 8~8: of ‘Figure-4.

Referving:to rthe «drawings, :the-numeral 10
udesignatesgenerally::an iexhaust - manifold.for-a
‘marine engineror other:internal .combustion-en-

roongine »wherein it is:desired :to ;provide a -cooling -

~jacketifor: the:.exhaust:manifold.  The: exhaust

“manifold 10 is particularly rdesigned to previde

~eirculation:of-a-coolant liquid about. the exhaust

rchambersfor cholding.the temperature thereof:at
o5-acreldtively:constant :heat at the-various engine
rspeeds. “<The:rexhaust -manifold - 10 -constructed

-aceonding:to-snembodiment. of my invention:is

veonstructed -with-an elongated:tubular-exhaust

igas-chamber: i1, -which-may be made:of any suit-
3i able metalyhavingboth ends thereof.open., Ex-

‘haustigas inlet-ports: 12 open into the exhaustigas

~chamber: Il intermediate: thelength. thereof .for

+conducting:the hot-exhaust: gases from the:engine

+to: the:manifold:40. .The- ports: 12 may. be .of a
35.:meoreqor-less: conventional :construction.and .con-

sfiguration;having flanges-#4:.or. .one. long single

+flange-onr.therfree: ends-thereof. for.bolting .the

-manifold. -10:+on- the:engine, - The ~number : of

-flanges may vary-from one-to:as.many.as mgy.be
40 necessary dependent entirely upon the type of

engine they are to be used on. The exhaust

gases pass through the ports {4 and into the ex~

haust gas chamber ({ when the engine is in op-

eration. One end of the exhaust chamber {1
45 will be closed by a cover plate to be more par-
ticularly described hereinafter so that the gas
in the chamber {1 will pass from the manifold
18 at the open end thereof out through any suit-
able muffler or other exhaust pipe.

For greater engine efficiency in marine engines
and others, it is desirable to cool the exhaust
menifold to a certain desired level with water
or other suitable liquid coolant. To provide for
such liquid cooling of the manifold 10, I have pro-
55 vided a water jacket 1% for completely surround-
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ing the exhaust gas chamber iI. The cooling
jacket 15 is formed of an elongated tube about
the exhaust chamber i1 spaced therefrom along
the length thereof. The jacket 15 is fixed to the
ports 12 at the points where the ports 12 extend
from the chamber 1l and must pass through
the jacket 18, and is open at both ends. The cool-
ant jacket 15 is divided into a pair of longitudinal
chambers or passages 1§ and (T by upper and
lower longitudinal walls 18 and 19 respectively,
between the exhaust chamber 1l and cooling
jacket 185.

The front end of the manifold 10 is closed with
a front cover plate 20, which is bolted to the flange
21 on the front end of the jacket .I5 for closing
the front end of the manifold 10, and a seal is
provided between the exhaust chamber Il and
the cooling liquid in the passages 16 and 11. The
front end plate 20 is provided with an inlet open-
ing or port 22 which opens into the outer cham-
ber or passage I8 whereby liquid may be intro-
duced into the manifold 10 from the water pumps
of the engine. An outlet port 24 is provided in
the cover 28 in the opposite side from the port
22 and opens'into the passage {1 whereby the
coolant may be transferred from the manifold 10
after it has passed through the length of the
chambers 16 and 17 to the cylinder block.

In order to connect the chambers (6 and 17
and to close the rear end of the jacket 15, a rear
cover plate 25 is secured to the flange 26 on the
rear end of the manifold {8.. The rear cover 25 is
formed with a rearwardly extending nipple 27 to
which an exhaust pipe may be attached, and is
formed with an opening 28 therethrough for the
passage of the exhaust gases from the chamber
i{. The cover 25 is further formed with a pair
of transverse grooves 29, one above and one below
the opening 28, intermediate the width thereof,
whereby liquid in the passage 16 may pass into
the chamber 1T and the coolant is circulated
through the manifold 8. The nipple 27 is formed
with an opening 30 on the top side thereof to
provide an outlet for water, from the cylinder
block. The object of this is to discharge the wa-
ter back to its original source and make use of
this discharge to keep the exhaust pipe from get-
ting too hot. The water is discharged directly
into the exhaust outlet chamber and is blown out
the exhaust pipe by the exhaust pressure. i

In the use and operation of this manifold 10,
water or other suitable coolant is pumped into
the chamber 16 from the engine driven water
pump, and circulates through the grooves 29 and
chamber IT whence it is let out through the port
24. The cooling effect of the liquid is dependent
uipon the amount of liquid in the chambers 16 and
17, so the desired temperature of the exhaust gas
in the chamber I{ must be determined and the
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size of the jacket 15 constructed to suit the vol-
ume of liquid required. This volume is deter-
rained by the temperature desired and the capaci-
ty of the pump. When the size of jacket 15 is
determined, the exhaust temperature will remain
substantially constant since the increase in ex-
haust temperature at increased engine speed is
compensated by the increase of the pump speed
and the subsequent increase in the flow of the
liquid in the jacket 15,

The flow of liquid in chamber 16 is a straight
line until it reaches the end plate 25 where it is
turned at right angles into the grooves 29. Liquid
returns in chamber {7 and flows through outlet
24. The area of the grooves 29 is considerably less
than that of the passage 16 so a restriction is
caused in the fiow at the same point as the change
in direction. Such a restriction in the flow will
cause any sediment in the liquid to be deposited
at this point, and as the cover 25 is readily remov-
able, the sediment may bhe removed periodically
with little trouble.

I do not mean to confine myself to the exact
details of construction herein disclosed, but elaim’
all varistions falling within the purview of the
appended claim. C

What I claim is—

An exhaust gas manifold comprising an elon-
gated tubular exhaust gas chamber, exhaust gas
inlet ports on said exhaust chamber, a cooling
jacket about said exhaust chamber and spaced
therefrom, a longitudinally extending wall on op-
posite sides of said exhaust chamber between said
exhaust chamber and said cooling jacket provid-
ing a cooling inlet and outlet passage, an end
cover plate for one end of said manifold formed
with an inlet and outlet port communicating with
said inlet and outlet passages respectively, a sec-
ond end cover plate for said manifold, said second
cover plate formed with a central opening regis-
tering with an end of said exhaust chamber pro-
viding an cutlet for the exhaust gas, said second
plate formed with transverse groove communicat-
ing between said inlet and outlet passages, a
peripheral flange about said cooling jacket at
each end thereof, and means engaging said cover
plates and said flanges for securing said plates
selectively at either end of said manifold.

ARTHUR KENWOOD LUHRS.
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