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UNITED STATES PA’

2,494,947 ,
ENGINE MANIFOLD CONSTRUCTION®
Julius Kuttner,. Beloit, Wisi,. assignor: to. Fair--

banks; Morse &:Co.,,Chicago;IlL, a-corporation
of Tllineis-

Application November-16, 1946; Serial No. 710,263~ -
2:Claims;. (CL .60-—29); )

Thissinventiorr relates: to:fluid: flow manifolds;- possessing: the. desirable: features.of compactuess:.
and more: espeeially to- exhaust' gas: manifolds: with: individuality: of. passageways: tos the: extent”
for-internal combustion:engines: found:best suited to:thre needssand . characteristics.

Ti:is-known that thesmost satisfactory exhaust: of: the:engine: with which: the: manifold: is: asso--
gas- flow: condition for an- ifrternal: combustion: 5 ciated:.
engineiis-attained by amrarrangementofindividual- Other: objeets: reside:in: the: form;. construction:
exhaust: gas- duets for- eaeh” cylinder: Hewever; and: arrangement. andi combination: of: means:
practical” manifolding- installations: dietate: that: which: will:fully: carrys out? the: above stated:ob«-
the several‘individual:ducts:be-combinedisoas=to- jects to best advantage..
reduce the bulk-andspace needsiofalarge number- 10 A preferred: embodiment: of: the:present:inven-
of‘exhaust-duets: A further-practiéal considera- tion-ig-disclosed in‘the accompanying:drawing,.in.
tion-to be accorded’ manifold: installations is-the whieh:. A
need ‘of & noise:suppressor-or-mufiler: Where ih+- Fig, 1 iy a-longitudinal: side: elevational . view:
dividual-duets are-provided:a- separate-muffler=is®  offthe improved manifold!in: which:certaini des-
required ‘for-each-duet; but' a manifold common- 18:tails areindicated in'broken section;:

to-all cylinders of the-engine-requires’ only: ome* Fig: Fisanendelevationaliview: of tHe: manifold;.
muffier and; ag a result? the bulk-of: the-installa- togetler-with a-scHematic shHowing-ofian engine:
tion-is thereby minimized: cylindér: connected: thereto}-

Accordingly,; an’important object of*the-inven=- Figy 3" i a: fragmentary: transverse: sectional:

tion is to-be found’in the provisionof ‘an improved: 208 view- thirough: the: manifold- as: taken: along: line:
manifold- having- tHe: advantages~ of “distifrct ifr- 3-—3of Pigs 15~

divithiial® eximust’ gas~dicts combined in: g~ prace- Fik. 4'is o top plan view ihv:longitudinial:secs-
tieal manifold” assembly - which requires: a minis- tion showing iinportant: féatures:of:thre:manifold?
mum of ‘space for-itsinstallation and but’a singté- i association with- thie: enpine cylibders; thee
noise suppressor-or-mufffer: 28 view- being*takemnalong: lihe 444 of ‘Fig: 13

Tt is-also an-object of this invention to:providé Fig: 5¢ig a transverse-sectionalelevational-view:

an’ iimproved: manifold’ for” a° multi<cylindér-ems=- of the manifold ax'seen along:line5<-5%0f Figs 4%
gine; in which the manifold is-arranged"to défiire:  and® :

initially separate and'distinct” flow” passages for*  Fig: 6° is'a furtter-transverse sectional eleva-
each cylinder; and in’ which" the several’ passages™ 305 tional view at lime 66" of Fig: 4: ~
lead to a common flow. passage opening:from the” Reférring now™ to - the- diawing; the - present’

manifold, the arrangement’being’such-that™tite”  manifold assembly 10 is*formed’ of an upper-cas=
initially separate flow passages Mave @ general.  ing section |1 Having’longitudinelly extending:
axial trend coincident with the axis of the'com=  and Tadially projécting fflanges 12 welded thereto.
mon flow passage thereby resulting.in'a” compatt” 35% 5t tle opposite diametrical margins, a lower:cas-
mamf‘ﬂd- e R T ing. section- 13: also. having. flanges. t4” siinilarly
Another olject. resides: in the” improved: ar= formed.and.attached.as.in the.case.of tte upper
rangement of concentnqally related and’elongate: section: i1. THe: lower. casing section,. in. the.
hollow membpers providing: an annular Space’  ,iecent.embodiment; is: formed. with: a: plurality-
th<131rebfetweeal {)oxt'nphe receptton Of‘,: singlé” heli= 40™ o¢ o onines.or ports: 15:spaced along: the:length -
cally forme afffe. or” insert member- whicti; in: th s e R g ‘
a Ry T N hereofas shown-in-Figs. 1-and.4.. In.transverse.
combination” with. thie concenttic’ members;, dex N o ‘ e ig e
fines a continuous. passage; and”in. the’ further’ :;?;‘gl fé‘%i‘;ca;mrfrgzogsgﬁceg Iggr:u::iligﬁgrg
arrangenient of " bafile 'means- positioned* to ifr= T e s N : i
terrupt; the Helically deflned passage and-provide: 46: Of-course; denendent upon the number of enelne
separate and’ distinet’ passages” each” extending” g‘ﬁ':;t:é?;nug elrz.ﬁ ft‘fa ﬁuve‘ g;lril’r?crll;roen;giﬁ:&con-‘b
frony an: opening in-one hollow member to~an: UCLEHLOL-USE AL e JLVE- LS - a
openingin’ fh"e‘ otier hollow member: With :pa;rticula;z:: ref erencgtto:.Eig§:~ 1; 2;.4:and:
Another object resides in the improved ar: 5';:._thgfp?esent;t}nanlfold Iu.fils:p_osmoned:vrelatwef:
rangement’ of ‘means- defining: separate passages 59% t?«‘englne;‘E.:tO‘i'eXtend 10ng1tudma11yia'1:1d3 a,t:c‘\ne‘*‘.
of* helical’ conformation- opening” to* & common-  Side: ofthe: cylinderss 11:. The:respective. cylins-
central passage concentrically related”therewithis  ders: 11.are: provideds with: an: exhaust: gas: col=-
and- in position-to provide the- axis-of revolu--  lector'box:(8to. Whichiav‘.closuraplate:le isisuit+
tion for the-heliéalipassages  thereby-resulting-in: _ ably-secured;each:plate:having:a:port:20.(Fig: 5)
a- simple; easily-formed- and assembléed manifold: 68 and an exhaust-tube 24 extending therefrom: for:
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welded connection with a corresponding port 15 of
the manifold. Each tube 2{ is shown in Fig. 4
to have a convergent section in plan, and in Fig.
5 to have a uniform section in elevation. Any
other configuration may be employed, however,
to meet the conditions of engine-manifold as-
sembly. It is particularly important to observe
that each exhaust tube 21 joins with its respective
manifold port 18 for directing the exhaust gas
flow in a tangential direction relative to the axis
of the manifold casing sections i1 and 13.

The manifold assembly further includes an in-
terior exhaust gas collecting conduit which is ex-
emplified by the tubular number 22 (Figs. 4 and
5) concentrically disposed within the casing sec-
tions 11 and {3 and extending the length thereof.
Thus the casing sections and the member 22 co-
act to define an annular chamber 23 into which
the exhaust gas flow from each cylinder tube
21 is tangentially directed. As the exhaust gas
stream enters the annular space or chamber 23
from each tube 21 at port 19, it not only follows
a tangential path therein but is simultaneously
directed along a helical path by means of the
bafile member 24 (Fig. 4) which extends contin-
uously along the length of the manifold chamber
23 and is helically formed to define a flow path
between the flights of the baffle for exhaust gas,
as indicated by the arrows.

Beginning with the left hand cylinder (7 in Fig.
4, it will be noted that an initial flow directing
bafile plate 25 is secured between the adjacent
flights of the helical bafile member 24 to provide
an inferior continuation of the engine exhaust
tube 2i for confining the flow of exhaust gas
tangentially inwardly and below the collector con-
duit 22. Following the arrows, the exhaust gas
fiow follows the helical path around the conduit
22 and between the baffle flights for approximately
two and one half revolutions or until it reaches
a cut-off baffle plate 26, at which zone the collec~
tor conduit 22 is provided with a port 21 (Fig.
6) for admitting the exhaust gas stream in-
teriorly thereof. At approximately a one quarter
revolution beyond the cut-off baffle plate 26, a
second flow directing baffle plate 25« is secured
between the flights of the helical member 24 for
directing the exhaust gas stream from the next
cylinder [T into a distinctly separate path which
is substantially similar to that for the first eylin-
der. The second stream also makes two and one
half revolutions about the member 22 and is
directed through a port 27a¢ by cut-off baffle plate
26a into the common conduit member 22 where
it joins the first stream for eventual exhaust as
is indicated by the arrows. :

This arrangement of directing baffles 25 and
cut-off baffles 26 within the helical passage formed
by the member 24 together with the exhaust ports
21 in conduit 22 is repeated for each cylinder of
the engine E, and accordingly the last such ar-
rangement of baffles and ports may be identified
by the reference characters 25X, 26X and 21X re-
spectively. Thus, each cylinder of the engine E
is provided with a distinctly separate exhaust gas
flow passage within the manifold assembly, and
each such stream follows a helical course which
may have any desired length but which is desir-
ably compacted within a single manifold of the
character disclosed.. The present embodiment
shows that each such helical course makes two
and one half revolutions of the conduit 22 before
reaching the common collecting passage within
the same. A longer or shorter flow path may be
provided by repositioning the cut-off bafiles, by in-
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creasing the pitch of the helical baffle flights, or
by any combination of either variable factor.

Turning now to the details of construction of
the present manifold, it will be observed in Figs.
1 and 4, that the casing sections Ii and i3 are
closed at one end (the right hand end in Fig. 4
by a removable cover 36 secured to flanges 28 on
each section, and that the opposite end carries a
cover §i secured to flanges 29 and having a cen-
tral aperture 32 to receive a tail pipe 33 leading
away {rom the manifold to a muffler (not shown)
or to a point of exhaust. HEach cover carries a
pair of lugs 34 located in diametrically spaced
relation and at one side of the true diameter
thereof (see Figs. 5 and 6). When the conduit
22 is positioned within the casing sections [ and
{3, & pair of diametrically spaced lugs 35 welded
thereto and located to one side of the true di-
ameter abut the lugs 34 and prevent relative turn-
ing movement therebetween, Prior to position-
ment of the conduit 22 within the casing sections
if and {8, the helical bafiie member 24, with its
several bafile plates 25 and 26 are secured in as-
sembly on the conduit. The manifold assembly
may then be completed by the attachment of the
individual exhaust tubes 21.and plates {9 to af-
ford a unitary structure adapted for ready se-
curement to the engine exhaust gas boxes 18.
The tail pipe 33, having a flange $6, may then be
mounted on cover plate 3 as shown in Fig. 4.

An alternate arrangement of the tailpipe as-
sembly is indicated in Fig, 4 wherein the covers
3t and 38 may be interchanged to provide for re-
verse exhaust gas discharge from tailpipe 33a,
shown in phantom. The varying engine instal-
lation provisions may at times require the loca-
tion of the taiipipe at one end and ai other times
at the opposite end. Henee, the removable and
interchangeable character of covers 30 and 31
will faciiitate and make this variation feasibie.

A further feature of the present manifold in-
cludes the provision of fluid cooling means in the
nature of jacket sections 88 and 39 secured to the
casing sections i1 and §3 respectively (Fig. 1). It
may not be necessary, in all cases, to have mani-
fold cooling, but where such cooling is desired or
necessary the present jacket will provide adequate
cooling thereof. The respective jackets 38 and
39 are formed and secured to the respective casing
sections 11 and i3 as indicated in Figs. 3, 5 and 6
to define fluid flow chambers 40 and 4i which
are placed in communication at a plurality of
zones by transfer box means 42 (Figs. 1, 3, 4 and
6). Each transfer box 42 includes an upper sec-
tion 43 open to the chamber 40 through a suitable
port 44 formed in the upper jacket side wall, and
a Jower section 45 open to the lower jacket cham-
ber 41 by means of port 45. Registering apertures
41 and 48 in the flanges i2 and !4 of the casing
sections fi and i3 respectively serve to conduct
the cooling fluid between the transfer box sections
43 and 45. As may be seen in Fig. 1 an inlet tube
49 for cooling fiuid and an cutlet tube 5§ therefor
are provided for connection with the upper jacket
38 near opposite ends thereof. The cooling fiuid
flow into the lower jacket is by gravity through
certain of the transfer boxes 42 and by pressure
lift to the outlet $6 through others of such boxes
42, .

Having now fully described a preferred, but
not the only embodiment of the invention, it
will be appreciated that the engine exhaust gas
from each cylinder is initially treated as though
a separate exhaust pipe were provided, and that

15 5 desired degree .of exhaust conduit length is
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obtained. Thus a nearly ideal arrangement is
achieved without materially increasing the space
requirements therefore by the improved arrange-
ment of concentric members having a plurality of
helically defined and distinctly separate flow
paths, extending from inlet to outlet. The re-
sulting compactness of manifold and the further
provision of an exhaust gas tailpipe of inter-
changeability, end for end resuls in an engine
installation arrangement having great flexibility
as to space required and location. The present
manifold has been described as for exhaust gas
flow from an internal combustion engine, but it
will be appreciated that it may have other uses
and that the direction of fluid flow through the
separate helical paths may be reversed if desired
for adaption of the manifold to such other uses.

Certain variants and modifications may come to
mind in view of the foregoing disclosure, and it is
the aim to include such variants and modifica-
tions within the scope of the appended claims.

What is claimed is:

1. A manifold comprising a tubular conduit
having a plurality of longitudinally spaced ports
formed therein, a casing surrounding said conduit,
means for closing the ends of said casing to
provide a closed chamber between said conduit
and casing, said casing having a plurality of longi-
tudinally spaced ports formed therein, a continu-
ous baffle member of helical conformation dis-
posed in the chamber to provide a helical passage-
way extending the length thereof, the pitch of said
helical baffle being selected such that said ports
open between adjacent flights thereof, a first set
of baffle elements positioned one adjacent each of
said casing ports, and a second set of baffle ele-
ments positioned one adjacent each of said con-
duit ports, said bafle member and sets of haffle
elements serving, with the walls of said casing
and conduit, to define distinctly separate passage-
way sections of a predetermined length between
adjacent casing ports, each being closed inter-
mediate its ends, but extending between a port
in said casing and a port in said conduit and each
being of substantially equal length.
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2. A manifold structure comprising a conduit
open at its ends, of uniform cross-section
throughout its length and providing longitudi-
nally spaced ports; a casing providing longitudi-
nally spaced ports and surrounding said conduit
in spaced relation to form an elongate annular
chamber therewith; a continuous and helically
formed baffle member disposed in the annular
chamber to define a helical passageway along the
length of the manifold, the pitch of the helix and
the spacing of said conduit and casing ports being
such as to locate each of said ports between adja-
cent flights of the baffie member; a first set of
baffle elements extending between adjacent flights
of the baffle member and each such element being
located adjacent a casing port; a second set of
baffle elements extending between adjacent flights
of the baffle member and each such element being
located adjacent a conduit port, said bafle merm-
ber and sets of baffle elements cooperating to de-~
fine distinetly separate helical passages of a pre-
determined length between adiacent casing ports,
and each passage being closed intermediate its
ends but extending from a casing port as an inlet
to a conduit port as an outlet; means closing one
end of the annular chamber between said casing
and conduit; and other means closing the oppo-
site end of the annular chamber and the adjacent
end of said conduit.

JULIUS KUTTNER.
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