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' OUTBOARD ENGINE CONSTRUCTION
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signor to C’ontmental Motors Corporatlon, De- - i SRR
trort Mich., a corporation of- Virginia . - ; .

' Apphcatlon January 31, 1942, Serfal No. 429 021,

s 6 Clalms.
My 1nvent10n relates to. an outboard mternal

combustion engine and more particularly to that-

type which embodies. g plurality 'of horlzontally

s rearwardly extending relatively long ‘propeller-
shaft- that is’ breferably coax1a11y ahgned Wrth.

. ‘thé engine ¢rankshaft; -
. Many - difficulties have been encountered in

(Cl 115——17) : g : - R
“scribed; more spe01ﬁca11y, thls tall plpe struc-

ture provides an improved propeller shaft hav-

ing characteristics - particulatly - -applicable for
.opposed erigine -cylinders and - which'" drives -a -

""the construction of an outboard engine of this. .-

general type, and more particularly many . diffi-

10

~ culties were had with the -development; of the ‘

induction systém, the cooling system  and the’

tail pipe construction and the.combination of all

these elements in a unit constructlon particu-

~larly -serviceahble for apphcatlon ‘with ‘relatively

-large marine vessels capable of conveying & heavy

‘cargo: . The presentconstruction -is ‘more: par-:

15

ticularly adaptable for application with-a:storm

boat; that is, a boat used by the: ‘army primarily

- for transporting troops' and munitions' of war-

through shallow water as.well ‘a5 across- ‘medium
sized bodies of water such’ as lakes and rivers.

- 'One of the ‘phases of -my present 1nvent1on
“relates more partlcularly to the engine’ induc-

induction manifold cooperatmg with: a fuel .in=
Jector pump to provide an assembly particularly

20 R
~board 1nterna1 combustlon engine as; v1ewed from S

“eral- the’ constructlon of the engme nductmn LI
- system, . el

tion system and is more particularly directed to. 2
8- system applicable to an- engine of ‘the fuel in=
lection type, and has for its object the. construc-
tion of an improved engine by providihg an’ air -

30

-applicable with ‘au' outhoard -internal - combus- )

tion engine of the character ‘described.

:‘Another phase of my invention relates to t‘le. ‘
coohng system for an air cooled intérnal éGoms:.

- bustion' engine, and has for: its objéct the con=

struction of an- ‘improved -engine:of thé aforesaid-

t¥pe-by: provrdmg ‘efficient’ means for- distribut-
“ing cooling air to the engine cylinders: and more
particularly for -circulating cooling air uniformly.

over 3 plurality of *horizontally opposed. engine

- eylinders, “said - objects being more particularly.

: ,_azcomphshed by means which control the circu-

40

111ustrat1ng somewhat diagra mmatlcally the unit’
structure “whieh ‘embodies an.-engine structure -

lation of .cooling’ air and direct ‘same to ‘flow .

around the engine cylinders in such a waiy:as to

provide :a°coolidg system particularly applicable
withan outbeard internal combustron englne of
the character described.

“Another phase of ‘'my 1nvent1on is: related to‘

" te tail pipe. construction and: its. assembly with
the engine structure; and has for its object the

‘ed . or: united (to the- engme structure “to:
fac

. 50
.. - esnstruetion of a‘tail pipe. structure permanently

- ‘prises-in: general; g -crankcase 19 hav
tate.'the construction of -a..suitable ‘unit. -

“striicture particularly: apphcable forian-outboard. -

T mternal combust1on engine of the character de-

56

.marine vessel. .

B mv the engine cooling system,

of the “type descrlbed and the coolmg system .

‘“tne tail- pipe structure,

s .found to be-particularly applicabls for use.as.

*engme cyhnder havmg a’ cylmder head 3'and

operative relation or. assembly: :with ‘the engine ...
exhaust system and ‘embodying’ structural ‘de~ . - °
tans ‘which p*ov1de a . rigid’ rearwardly proJect- O

‘mg ‘tail: pipe stricture. cooperating with the ent '

gine to provide a-unitary. structure of 1mpr0ved Sk
design and of such’ a’ character as to, provide.a =
structure which 'is- readily. transported and port=. .
ably assembled wrth a storm boat or other 51m11ar ,‘

-For a more detalled understandmg of my 1n— e

- vention, reference may -be had. to the accom-.

panying .drawings- 111ustrat1ng various important
features embodied’ in my- invention. and defined - . o
in' the appended: clalms wherein- like: -characters. " ~ /.7~

refer to like parts throughout the drawmvs and S
in which: U
Fig. 17s an end elevatlonal vxew of an’ out— L

the forward-end thereof,. and 111ustrat1ng in gen~

- Pig. 2 is'a svde elevatlonal V1ew t‘aereof :
+Fig. 3 is a transverse sectional view 111ustrat- .

Figed is a fragmentary detail view 111ustrat1ng =
the assernbled air-coolinig "system for ‘an’ englne‘ - oo
of the type descrlbed and showmg parts t"lereo:f LT
in section, ..

Fig. 5 is.a fragmentary pTan view of. an engin

embodied ‘therewith, . [
‘Fig.6isa fragmentary s1\-e elevatlonal V1eW of s

T Fig. T:is a fragmentary plan:view thereof
. Figs. 8,9 and 10 are:detail sectmnal views taken_ !
respectlvely on the hnes 8—3 9——9 and Iﬂ : :
Fig. 67and .
- Figs 11 is:a dvafframmatm 51de elevatronal v

- and-an attached tail pipe: structure as assem=-. " . .
-bled in" a storm boat or: other s1m11ar ma,rlnef

vessel. R
The. mternal combustzon engme 111ustrated in’
the accompanymg drawings is of g type which

an outboard engine-for.storm boats or other: -
s1m11ar marine vessels and this: engme“A” ‘com=
1g-.a pl

rality of horizontally. opposed ‘engine cyhn' rs- kil
constructed with: surtable cooling fins "1

]

veach




o ’turé “‘einﬁédymg eXHEust nort rinmers “24- ¢
nééted with “the rear\trard‘y extemimg loﬁgrtu- :

= with' the air valve, arc cornerted -
i s Py of thE efiging’ may bet pro- R

7 's6¢ that thapreber amouﬁts ‘to migiatain
"~ .sired umform m'XfLre ms

o thdl puretalr’ for thercoty
e pamettat allites an
o elliimats th

E S mafineg vessel, atd it wilk

p10v1ded w1th intake: pozt ‘means 14 An-engine

* induction system 15 is assembled with said en-:
gine and’ consists of an intake' manifold struc-

;‘ture whxch is generally U-shaped in: plan-and’is
“provided with & yalved. air inle; 16 from which
lead the oppositely extendmg lateral conducting

: "portmns 11, these lateral conducting portlons ex-

2 326, 224 o DR Un . k;".

into the" flywheel housmg through the air mlet

45 and discharged. through the outlets 46 and

46a.. The outlet 46 is connected with a box &1
enclosing one bank of engine cylinders while the
outlet of 46a is connected with a box 47a enclos-
ing .the ‘otier bank. of engine cyhnaers which

. are oppositely extended from the engine crank-

E tendmg generally upwardly from the air inlet .

1118 and turmed ‘at: 8 te merge rithi fhte "longibu~

dinally exterfding! intake ma‘nfeldtcenducmw 1

. portions 9.

Individual port runners: 28 are connected thl't'i?{'
the longitudinal-conduciing portion 19 and with: .
the individual engine- cylinders,” théss port tun-

ners being fastened or otherwisel segured -terthHe!
“eylinder structure and’ connectecr (viths tlie CYla-?“’

" inder intake ports I4.

. Moiinted on the rear face. of - th° engme struc—- .
ture is ‘a fuel’injector pump 91 which '1s pro-‘ :
vided ‘with a plurality of ocutlet portions’ 27105
' which are connected fuel lines 23, these fuel lines.
mcﬁwdually connectd

hg 8 Tuel mj ctor pump out:
T ek with ‘eacH “enging eylinde
'constructed “to. condifet lidut
each’ 'poit rutitier 28, substaritially” as *shown,
- where said Tusl is miked with the air”and ator-
'-1zed jtist pnor to admisaon mto ’che engme cyf-

~dinal exhaust pipes 28 lﬂcabed resp ctlvelj o
st hé ey .

eetred” pr otsica bty “td the -engifie-
nd: Serves ! to support ‘the ‘front:end

', - aﬁfé mst*umen " panel’ 28 s cartied by the
- structure and a br acket 29is 2lsG secured: thel e=
i td wlnch bracke* exfen" arwardly and

v
",opened ‘afid? c’osed oya
By rvieans o* ‘a push‘

Ar‘ptr*m and the lever 32, agso6iated
by ,a1inK: 35
So{hRE the
poFtfonally incredised as: the” fuel- charge igfind
creased. The air and fuel ayé thig? coqtrolla‘d

y Tha:had. L IY

106864080
T 1 pmlt‘loned‘

é erankdage”
‘tor pump.. Thls “air: mtake is Lh us poﬁﬂsioned’ 6

& chanees of aniy: meiet ‘air or 'water.
spr'xy fding 1ts Wy inito the énging intake. -

TR eng‘me ‘as dsseribed “heteit ig” partmulh,ﬂy
= appllcablp ‘for use with a’ stermi .boat or: other
ane“whd thaf the

Leniging cvu hdafs aFeral

&bodt, A’ SU_lt‘-"',

:co-ati cl’ed by the tHrot-
v 34 oF the g

‘case 18 with respect to th° cylmders enclosed in

box‘brjacket AF
© THege eylinder. hoxes or Jackets 4

identical. in construction. and each’ comprise=a.
“structure having ‘a sloprng top wall 48 and: end .
‘The near wall. .
B i preferably cut out as at 53 to provide an . -
13 :
- where: saldwcylinders are fastened to the engine
" -crankcaserand thisrouter wall is preferably pro-- .

wall 49 and side walls-50 and 3{.

opening :which . encircles. the cylinders adJacenf

vided. with a notch or recess 52 adapted to fit on -
the engineg eylinder-adjacent to the cylinder head.
A-bol 84 serves to:clamp thése boxes or cylin-
der jackets to the .engine cylinders and said holt

- clamps: tHe mtermedlabe partrtmn miemiber 55 in -

ind. “preferably .
I directly into

35

“the- enf*me eylinders-and - exhausted. bslsw

:sueh a way as'to prcvide for-air: Cuﬂ“ts 5§ as50=

cigted: reSpectrvely Wluh each’ engmr-\ cylmder

" Fhiis: tHe. cooling ‘air is’ Veirculated over the en-~.

gine'- cylmdf—\rS and- tHence dewnwaxdly ;araund.
“the:
engine cylmders the jacket having such a’€on-

struction’as-ta -previde - ‘pefling ‘means for-cool- .’
an mg ‘tho fiow ofa*r i Joxtaposition with' tHe' cyl<"

'-,aﬁéct eﬂicxent coohno‘ of

the engmé; -
The: “flywheel: ho‘(Ismg, whrch s located adJa-

cent tHe “resr-end -of ‘the internal combustion .

ergine-is” ‘of suckac: size that it lisi'sometimes

2 {riferded infthe water when ingtalled dn .the

40,

“iup- j -

storm:bort, I Fige 11t -willbeobserved : thag

- th&outboard engige’ ‘assembly is: mounted Jby:piv-

ofifigzsameito u suitable ‘bracket: 607carried: ad-~

) jadentiithe stern of the boati: The-type-of boat
with whiehr my-engine is. especla,l ¥ susted; is the -
 type™in Twhich: the /floor or: ‘deck 61 ofthe boat

is recessedior ;stépbed in-order to provide @ welk
62.atthe stern; When ‘the tailipiece. is dropped

1_:.. i “the water:by: raising :the . engine about’ the ™
-+ pivdt 68 by 1means ofthe” handle
. issplashed! ‘against-the: lower ‘half: ofthe fly -

29, the water

whesl: houslﬁg, -and for:this: reason: ‘the “lower
hidf oof theé housing, and: .preferably more “than
a-half theredfis closed or othérwise sealed so

. tHat no ‘water can:-get into:the flywheel housing:

~The inlet opeéning A5 s ‘provided in-the: uupﬂr‘

“half of the: ﬂywhee] housing rand Jig Ierepar- ‘

- ticalarly -loéated in'-the frustro-cornical. ‘portion

: 85°0f: the'flywheel ‘housing.

‘Theé propeller shaft

- housing §§:is’ welded:to the filywheel housing, as -

67 aottrel vilve: ~3l s -

“at 8T, and is msrtmned -off:center so that the pro= e

peller: shaft 68 "extends- lotigitudinally ' through
thelower: portmn of the' propeller shaft-housing; -
that etid of the-propeller shaft heusing: adJacent

- to~ the. fiywheel “housing:having:a " partition 69:
Uistible paixturé is‘ob-
g6 positioned ag to -

provided-with an- opentnc 78 :thirocugh: which-the -
propéler shaft’ extends.: Therintake: opﬂ‘n'lg a5

-has‘the radially- extending: fins Tt secured to'the

flywheel housingand to:thepropeller shaft hous~

s mg as clearly 1llustra.t°d in. Figs. 3 and: 4. .

" The- propeller - shaft thousing  is. ger\erally TE- -
ferred to as the tail pipe and this housing'is pro=
vidda oni-its sidewith Nandles. 12 and is secured .
toithe: plane structure 13.at its rear end, which

Cplghe: structure’ preferably extends ‘onhquely to -
‘the-axis ‘of the: propeller shaft  housing and is - > ~

Weldedf thereto..  Theé™ plane stxuctr,.re 13- has,

-’—weldedj thereto ‘a longltudmally extendmg cen~ .
’ tral tu ’neI 14 A p1pe structure 15 havmg

forked-. :



. by folding same along a longltudlna Iy center

R ¢rankshaft; a flywheel directly driven: by said

‘" ing a propeller shaft tubular housing “sectured -

R *-whereby to house the propeller shaft substantial- -

2 326 294

exhaust gas “inlets 15a is posrtloned to extend
-longitudinally of the propeller shaft housing and:
is supported by brackets 75, suitable connections
“connecting this pipe with the exhaust pipes 25 .

‘of the engine, the exhaust. from both banks of 5-

cylinders thus converging -and flowing through .
the pipe 75, this pipe being openly: connected -
with the tunnel 74:as at 77 into which the ex-
haust gases are discharged. - The plane structure
13 is provided - with a discharge “opening : 718
shielded by a baffle:78 in. order that the exhaust
- gases may be thus exhausted under water. ‘The-

tail pipe structure is further provided witha ver- -

. tical fin 85 consisting- of sheet metal formed

.15

‘Line as at 81, the folded portions lying back to:- =

- -back as shown in Fig; 10. Preferably, a guard
- 82 is clamped in the fold 81 by this fin struc-.
-ture 89, and it will be observed that an interme-- -
diate portion is constructed to support the pro-. 2¢
peller shaft 68. These complementary fin. por-
tions are formed with longitudinal channels 83 -
through which. the propeller shaft extends; and -
adjacent the rear edge thereof a resilient bush- -

“ing 84 is mounted to support the propeller shaft. o5
The upper edge of the fin structure 89 is pro-
vided with oppositely extending flanges 88 which
are welded to the-underside of the plane strue-.
ture 73. -

. The entire tail pspe structure is- ‘constructed
of sheet metal stampings and tubular sections,
said elements preferably being permanently. -
united :together by welding in order to form a-
‘relatively light weight -rigid tail pipe-structure,
that is readily secured to the engine structure to ¢
form a unit construction:

"0 It -will plainly be seen ‘that I haV\, prov1ded
an improved assembly embodying novel features
-of construction which result in the construction’
“of: a serviceable and- practical outhoard motor 10
assembly, one which may be readily handled and
which - serves as-a  portable unit of particular
utility in connection with powering storm boats E

and other marine vessels. .

It will be apparent that: although T have de-
scrlbed various features of my construction in de=
tail, and have elaborated. .on the various con-
structions and the manner in-which same are
-assembled in some detail, it will' be obv1ous 1o .
“those skilled in the art to- which my" 1nvent1on 50

- pertains that various modifications and changes :

“-~may be made therein without. departmg fromf'
the scope of the appended clarms N .

I claim: . : )
1. In an outboard: engme assembly, an’ engme )

30

45

crankshaft, a flywheel housing secured to the én-’ s :
“gine structure, and a tail piece assembly compris- -

- directly to.-said flywheel housing, a propeller
~ shaft extendmg longitudinally rearwardly of
-said engine and axially aligned with the engme )
-crankshaft, said propeller shaft tubular housing’
axially positioned slightly off center relative to -
axis of said propeller shaft:and flywheel housing g5

60

“ 1y in the lower 1nter1or portmn of said propeller'z
" shaft housing. .
2.-In an outboard ehgine assembly, an engmeg
'crankshaft a-propeller shaft-directly. driven- by 70
‘the crankshaft and . extending. coaxially there-”
with, a flywheel housing sécured to the engine .
structure, and a tail piece: assembly comprising -
-a. propeller shaft tubular housing secured direct=_ -
ly to sa1d ﬁywheel housmg, said: ﬁywheel housmg 75

tion - wall substantially- closing the end. of the
. propeller shaft housing adjacent tosaid flywheel

10 -

~haust gas outlet ‘opening: conmunicating with -
-said tunnel to exhaust the gas under water—v
underniéath the ‘plane. structme

~shaft housing; a plane:’ stru(:uure -secured: to the,
~rear end of said housing: and’inclined obliquely:

‘said. vertical -fin-‘comprising ‘a pair of Vertlcahy

~the unoels1cle surface of sam .p‘ane structure. - = :

. dlreCuly driven.by said. cranksha.ft, and-compris-

rand provided with’ bearmg means supporung the: .

‘pair ‘of vertlcahy extending’ ‘sheet metal plates
-having outwardly extendlng flanges along their.
‘top-edies welded to the underside’ surface of said
:‘A."plane st1ucture, said- plates” havmg complemen-
“tary. long1tucunally extendmg :channels cooperat
“ving to- provuie a propeller: shaft enclosure and.
, 55’1‘carry1ng a propeller shaft. beanng
~ran outboard mternal combustion” engme -having:
a cranl:shaft ‘and- a. coamal propeller shaft di-
; »rectly driven by said- crankshaft and compnsmg :
a tubular propeller shaft housmg, a Plane strue- -
*--ture secired to.the rear end of said: ‘housing and.
inclined” obl1quely to the housmg axis,a-sheet.’

© and provided with bearing means supportmg the
- propeller shaft, ‘said . vertical-fn comprising ‘a
-“sheet metal stampmg folded along:-its center-hne.
“to’provide a pair’ of vertically ‘extending sheet

‘metal-plates having’ outwardly extendmg ﬂangesn'
“along' their topedges welded to” the” _undersme :

- channels cooperatmg to: prov1de 2 propeller: shaft‘

'havxng a frustro comcal rearwardly extendlng 2

portion mergmg with and secured to the forward ...

~end of said pr opeller shaft housing;said propeller

shaft housirig provided. with a transverse- parti=

housmg, said ‘partition wall having-an openmg;,.’f :
in dts lower -half portlon through wlnch tne pro—'
peller shaft is extended.” "~ .. S
3.A propeller shaft tail: plece assembly for an.

‘-outhoard - 1nte1nal combustion: engine havmg &

crankshaft N propeller shaft. driven. by .said s

_erankshaft,: and comprising a -tubular propeller )

shaft: housmg, plane- structure secure to the . -
rear end oi sald housing and inclined obliguely .

to. the liousing axis, a sheet metal vertical-fin =~
sectired to said plane structure and provmed Wlth R
bearing means ' supporting the propeller shaft,. .-

“and an engine exhaust gas tunnel secured on the @

top side of said plane structure and terminating” -~
at a point adjacent the rear.edge of ‘said plane - -
structure, said plane structure having an ‘ex--

.4.” A propéller shaft tail piece assemoly ror anc
outboard 1nue1nal combusuon engine - havmg a
crankshaft; a propeller. shaft " ‘driven -by. said
crankshaft, and comprising a tubular propeller

to the housing -axis, a smeet ‘metal vertical fin
secured to said plane structure and provided with .
bearing “means supporting - the. plopeller shaft, . -

extending sheet metal: plates having-outwardly
extending flanges along their top edges welded to

an outbcam inl er ral .
ing a crankshaft and a coax1a1 propelle1 shaft

ing -a- tubulat . propeller shaft bousmg,_a plang -
structure secured to the rear end cf sa1d housing B

and inclined obliquely to:the housing axis; a sheet . -

metal vertical fin-secured. to said plane structure. -

propeller shaft; said. -vertical -fin - comprising ‘a:: 8

6.2 A propeller shaft. tail -piece: assembly 1or-:‘7”'

metal vertical fin secured to ‘said-plane struetur

surface ofsaid plane structure, said’ plates hav: :
inig - complementary long1tud1nally eXtendmg-L_ S

enclosure and carrying o ‘Tesilient: y1e1d1ng:' us
1ng for. supportmg said. propeHer shaft.




