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The present invention relates to outboard mo-
tors, and is directed to the provision of a new
and improved outboard motor embodying many
advantageous features not found on any prlor
machine to our knowledge,

One of the principal shortecomings of outboard
motors heretofore known has been the lack of 3
manually controllable clutch in the propeller
transmission mechanism which could be disen-
gaged at will to permit the propeller to stop while
the engine idles. Thus, when it has been desired

in the past to bring the boat to a standstill, the

only course open has been to kill the engine and

then to restart it when ready to move on. Two-

cycle engines, which power the great majority of
all outboard motors, are sometimes difficult to
start even when hot, and frequent restarting ne-
cessitated by the absence of a clutech is a serious
inconvenience and annoyance.

‘The omission of a clutch has not been due sole-
ly to lack of foresight on the part of outboard
motor designers, nor to a desire to reduce the
size, weight, and cost of the unit, but has been
dictated primarily by the difficulties experienced
in obtaining adequate cooling of the engine when
- the clutch is disengaged. Thig is due to the fact
that all outboard motors have heretofore been

water-cooled, and the cooling water has been cir-

culated through the cylinder jackets bv a pump
submerged beneath the water level and driven
from the propeller shaft or the vertical drive
shaft. Thus, when the drive shaft or propeller
shaft were stopped by disengaging the clutch, the
pump stopped also and the circulation of cooling

water ceased, with resultant heating of the en- :

gine. Attempts to overcome this difficulty by
driving the pump directly from the engine crank-

shaft resulted in other complications and were
- generally unsatisfactory.

The present invention, however, eliminates the 4

problem entirely by utilizing an air- cooled en-
gine with a blower fan mounted on the engine
crankshaft which maintains a flow of cooling air
over the cylinders as long as the engine is run-
ning, regardiess of whether the propeller shaft
or drive shaft are rotating or stationary. -
One of the primary objects of the present in-
vention, therefore, is the provision of a new and
improved outboard motor embodying a manually
controllable clutch permitting the propeller to be
disconnected from: the engine at will, and de-

‘signed in other respects to meet the cooling re-

quirements of such a unit when operating with
‘the clutch disengaged.
Another object of the invention is to prowde

(Cl. 115—18)
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N line 5—5 in Figure 4, showing the preferred ar- '
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a, novel clutch construction combining simplicity,
compactness, light weight, absolute reliability,
and low cost of manufacture. In this connection,
one of the features of our novel clutch construc-
tion resides in the shape and arrangement of the
driver and driven member whereby any oil seep-

Ing down into the clutch compartment from the

engine crankcase is thrown outward by centrif-
ugal force from the driver and is prevented from
coming in contact with the clutch facings.

A further object of our invention is the provi-
sion of a novel shell or outside casing for the
engine which constitutes a. volute housing for the

blower fan, In this way, the outside casing of

the engine serves the several functions of provid-
ing an ornamental and protective covering for
the entire power unit: providing a volute hous-
ing of high efficiency for the centrifugal blower;
and providing a shroud for directing the cooling
air from the blower down over the cylinders. By
thus eliminating a separate blower housing and
cylinder shroud in addition to the usual protec-
tive casing,- the bulk of the outboard motor is
reduced to a minimum, resulting in a compact -
unit of pleasing appearance and light weight. |
- These and other objects and advantages of the
present invention will become apparent to those
skilled in the art upon consideration of the fol~
lowing detailed description of the preferred em-
bodiment thereof, reference being had to the ap-
pended drawings whnerein

Figure 1 1s a top plan view of an outboard mo-
tor embodying the principles of our invention: |

PFicure 2 is a pa,rtlally sectioned side-elevational
view of the same;

Figure 3 is an enlarged sectional view of the
power head and clutch mechanism;

Figure 4 is a still further enlarged fragmentary

view of Fisure 3, Showmﬂ‘ the clutch in dlsen- : N

gaged condition:
Figure 5 is a sectlona,l Vlew ta,ken along the

rangement of the eccentrlc wheel, which actu- -
ates the cluteh: | -
Figure 6 is a similar view of an alternatlve ar-

‘rangement of the eccentric wheel and rollers,

which provides positive engagement of the clutch

and eliminates the need for g clutch spring;
Figure 7 is a partially sectioned side eleva,tlona,l

view of the construction shown in Pigure 6;
Figure 8 is a sectional view, drawn to enlarged

- scale and taken along the line 8—8 in Figure 3,

showing the construction of the cooling-air fan -
chamber; -
Tigure 9 is a partially sectioned 51de elevatmnal |




. Dolted to the top half 28.
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~view of the outboard motor turned 180° around

to drive the boat in reverse, illustrating the man-
ner in which the anti-tilt lock plunger is cammed

down behind a pin bolt on the transom bracket '

to prevent the motor from being tilted; and

Figure 10 is a vertical section taken throug'h_
~an a,lternatlve embod1ment of the clutch mech-
~ ahism.

Relerence 15 haa now to the drawmgs where-
in the reference numeral {§ designates the power

- 0f &

= 1k
head of the outboard motor in its entirety, said

power head including the motor §{ with its re-

lated accessories such as the carburetor, mag-
neto, fuel tanks, and starter. The lower unil 13

indicated at {3, and comprises a shaft housing 14

enclosing the drlve shaft 15, clutch 16, gears {1,
- and propeller §{8. The outboard motor is adapt-
ed to be mounted on the transom of a bhoat by
means of a transom bracket 22, and is steered
by a tiller bar 24 which is fixed tD the top end of
the shaft housing {4 and extends forwardl;
therefrom.

-~ In the preferred embodlment of our 1nvent10n
~ the motor i takes the form of a two-cylinder,
- two-cycle, air-cooled engine, having a crank-
shaft 26 disposed vertically and the cylinders 27
arranged in line, to the rear of the crankshaft.
The two cylinders and the top half 28 of the
crank case (or rear half as it appears in the
drawings) are preferably cast en bloc, and a

2{)

the rim 52, and the rim 52 is pressed over the
outer shell of the magneto rotor 4§ to bring the
bottom edge of said overhanging blade portions
into contact with the top of the rotor shell
The housing for the blower B{ is in the form
volute, and is defined in part by the shell
58 and in. part by a horizontal partition %8 cast
integrally with the two halves of the shell and
disposed in closely spaced relation beneath the
flange 53. The partition 56 is formed with &
circular opening 57 concentric with the crank-
shaft 28, through which the Ilatter projects.
Also cast integrally with the left hand hall of
the shell 5% (the top half, as seen in Figure 3)
is & vertlcal partition 58 which is joined with
the side and top of the shell and projects lat-

erally inward to the inner edge of the horizon-

tal partition 5%. The left hand portion of the
horizontal partiticn 58 terminates in an edge
58 which extends rearwardly from the opening

57 to the back end of the shell 88, parallel to

the axis of the cylinder 27 and oiffset slightly to
one side thereof, as shown in Figure 8. The
edge B9 of the partition 55 serves to confine the
cooling air to the finned cylinders 27, closing .
off the open spaces alongsme the cylinders
through which the air would otherwise be

- wasted. A circular opening 288 in the partition

30

‘separate pan or kottom crankcase portion 20 is

A- carburetor 32 is
mounted on the front end of the bottom crank-

‘case portion 28 as shown, and the fuel-air mix-

ture from the carburetor is drawn into a mani-
fold. chamber 2{ and thence through reed valves

32 into separate crankcase compartments 33 and

39

34 by the pumping action of the pistons, as 1s

well understood in the art. The crankshaft 28
is' journaled in toD, center; and bottom bearings
35, 356 and 37, respectively, gsaid center bearing
being supported in a solid partition &% which di-

4(0)

vides the crankcase into the two pressur e-tlfrht |

compartments 33, 34.

The top end of the crankshaft 28 prmects‘

4D

above the end of the crankcase and has a mag-

neto rotor 41 mounted thereon in the usual man-
ner. The stator 42 of the magneto is mounted on

the top end of the crankcase in any suitable .

fashion, and has an operating lever 43 extend-
ing forwardly from the bottom side thereef, said
lever preferably being also connected to the car-
huretor throttle valve by suitable linkage (not
shown) so that the throttle 1s closed mmulta-
neously with retarding of the spark. |

‘The power head 18 is enclosed by a str ﬂ&ﬂllll’lﬁd
cast metal shell 56 which has the dual function

E6 direcis a portion of the air down over the
finned exhaust pipe 251 to cool the latter. The
richt hand half of the partition 56 terminates
rearwardiy in a shelf 252, the edge of which ex-

tends rearwardly from the opening 971 parallel

to the opposite edge 5% to a peint approxi-
mately even with the head end of the cylinders,
where it is cut off to provide an enlarged opsn-
ing through which g substantial portion of the.

air is directed down over the finned cylinder

heads. | | |

Cooperating with the shell 8% and partition .
56 is a curved vertical wall 8§06 which may be
made of sheet metal and which is aftached by
screws at one end §f to the inner edge of the
partition 59 and: at the other end 62 to the shell
50. The wall 68 extends from the horizontal
partition 56 up to the bottom surface of the top -
wall of the shell 58, and is shapsd to conform
closely to the curvature of the shell. The end

8§ of the wall 88 lies closely adjacent tc the

of protecting the operator from contact with

the hot engine, while at the same time providing
~ a housing for the cooling air blower &f and a

 shroud for directing the air down over the cylin-
~ders. -

| The shell 56 is preferably made in two
~ halves to facilitate coring the casting, sald halves
being Jomed together in a, longitudinal v

plane by o plurality of bolts, not shown.
blower 51 is of the centrifugal type and com-
prises an annular rim §2 having a radial ﬂa;nge

- 83 extending outwardly from the bottom. edge

~ thereof, with a plurality of angularly spaced,
radially ex tenamg blades 54 fixed to both said
-rim and sgid ﬂange ‘The blades B4 are prei-

vertical
The

60

- same or obstruct the free passage of air.
opening €5 is further protected by a rope-star ter |

70

erably curved, as shown in Flgure 8, which has

ect of improving the efficiency of the
‘blower. An overhanging portion 55 of each
blade projects radially inward over the top of

79

outer periphery of the blower 31, while the op-
posite end 82 of the wall, diametrically across
the blower, is tangent to the shell 56. The
chamber thus formed between the blower wheel
and the wall 60 is substantially & volute, in-
creasing uniformly in cross sectional ares from
end 6! to end 62. |

Air is drawn into the blower housmg through
g circular intake opening §% in the top of the
shell 58 concentric with the axis of the blower,
and throu'rh a, plurality of radlally extending

“slots §7 arranged in a circle around the opening

85, as shown in Figure 1. These slots §7 provide

‘the requisite cross sectional area for the intake
-opening, and at the same time &

ford a protec-
tive grill for preventing entrance of any foreign
cbject into the blower which might damage the |

wheel 78 which is bolted at 89 to the top of the
magneto rotor housing 41 and which 1s disposed
slightly above the opening, said wheel having a

somewhat larger outside diameter than the in-

take opening so that the latter is completely
sheltered under the starting wheel. Air from the
biower 61 is discharged through the opening 66




_ 5 |
defined by the vertical edge 61 and -the opposite
wall of the shell 30, and is directed down over
the finned cylinders and confined thereto by the
downwardly curved rear end portion of the shell
90, being discharged to the atmosphere through
an opening 71 in the bottom of the shell.

The blower housing construction described in
the paragraphs above, utilizing the outer shell 50
-of the power head for the greater part of its wall
area, provides a unit of the very minimum bulk,

which is an important consideration in outboard

~motors. - Such motors are usually transported in
automobile trunks and, at best, are unwieldy to
handle,
tached to relatively small boats, a motor of ex-
cessive size presents an incongruous appearance.
In addition to the consideration of size, the volute

Purthermore, since they are usually at-

2,528,480
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In its preferred form, illustrated in Figures 3
and 4, the clutch 16 comprises a driver 105 and
driven member {956, the driver 105 bemg in the
form of an 1nverted cup having a sunken center,
and the driven member {06 being disposed be-
neath the driver and within the confines of the
outer wall thereof. The driver {95 is bolted to
the bottom side of a coupling member (18 hav- -

_ing an upwardly extending flat tongue 111 which
1s slidably and non-rotatably disposed within a -

correspondingly shaped hole {07 in the end of the:
crankshaft. This construction provides a driv-

- ing connection between the crankshaft and: clutch

15

chamber consfruction, with its uniformly in- |

creasing cross-sectional area between points 61
and 62 contributes appreciably to the overall
efficiency of the centrifugal blower, reducing the
power required for cooling the engine. -
The lower unit 13, as brought out prevmusly,
comprises a shaft housing 14 which encloses the
drive shait 15 and, at its upper end, contains a
clutch 16. The shaft housing (4 is preferably die
cast in four longitudinal sections 15, 78, TT and

18, which are joined together as shown in Fig-

ure 2, |
The top section 15 of the housmg is cyhndmcal
in shape and is provided at its upper end with a

cup-shaped portion 80 of enlarged diameter

which receives an annular mounting flange por-
tion 81 projecting axially downward from the
bottom end of the crankease. The power head (0
- is secured to the top section 15 of the lower unit
13 by means of two bolts 19 on opposite sides of
the motor which extend through aligned bolt
holes in the cup-shaped portion 82 and in the
crankcase. The hollow interior of the housing

20

25

driver which prevents the transmission of end .
thrust forces from either member to the other,
and also provides a quickly separable coupling
permitting the power head 10 to be lifted off of the
lower unit when the two mounting bolts 79 are
removed. The hub of the clutech driver 185 has a -
central bore (12 into which the outer race {13
of a bhall bearing ({4 is pressed. The top edge

ol the outer race 113 abuts against the bottom
surface of member (18, while the bottom edge
of the race is engaged by an inwardly turned
flange 115 on the driver hub. The inner race,
designated at 1186, is pressed onto a stub portion

20 of reduced diameter at the end of the shaft

I35, the bottom end of said race abutting against
3 shoulder 12! on the shaft, while the top end |
is engaged by a retainer ring. |

The downwardly turned outer flange 122 of the

~ driver 195 is conical in shape and is engaged on

40

section 15 is divided by a partition 82 to form -
“an upper compartment 83 which is separate from-

the balance of the interior of the shaft housing.

In the bottom portion of the partition €2 is a '

sleeve bearing 84 within which the drive shaft
[5 is journaled. The shaft 15 is also journaled
adjacent its bottom end in g second sleeve bear-
ing 85 (see Figure 2) which is supported by &
horizontal partition 86. The gears IT are con-
tained within a compartment 98 formed by com-
panionate cavities in sections 77 and 718, and com-
prise a beveled pinion 81 fixed to the bottom end
of shaft 15 which meshes with a beveled gear 92
mounted on and pinned to the horizontally dis-
posed propeller shaft 93. The shaft 93 is jour-
naled in bearings 94 and 99 and projects rear-

wardly from its housing, the propeller 18 being

mounted thereon in the usual manner..
The shaft housing 14 also gerves as an exhaust

ipe through which the exhaust gases from the

vungine are carried for under-water discharge, and
Lo this end, the top section T5 is provided on its
wack side with a port 98 which communicates
with fthe open interior of the housing. The ex-
haust pipe 25{ of the engine is bolted to said
port, and the exhaust gases are carried down

50

its Inner face by a cluteh facing {23 of corre-
spending conical shape which is secured by coun-
tersunk screws 119 to the outer periphery of the
driven member i06. The driven member 106 is

formed with a hub 125 having a square hole 126
broached through the center thereof which re-

celves a portion 130 of square cross section on the
shaft iv. By virtue of this construction, the
driven member (8% is slidable axially along the

shaft but is held against rotation with respect -
thereto, The driven member is yieldingly urged

into engagement with the driver by means of a

spring 13! which embraces the shaft I8 and bears

agalnst the bottom end of the hub 125. The bot-
tom end of the spring {31 bears against s thrust
washer {32 which is Welded to the shaft 15 .]Uﬁf
above the bearing 24.

The advantages of the cluteh CDI]StI‘LlutIDIl de-
scribed are many. Probably the most important
of these advantages is the way in which the clutch
facing is protected from oil which unavcudab]y

- seeps down through the bottom bearing 37 of

55

60

65

through the hollow shaft housing and discharged -

beneath the water through a flattened tail pipe
{00 projecting rearwardly from the housing below

the anti-cavitation plate ll!l and in closely spaced ..

relation thereto.
"~ The drive shaft 15 is arranged coaxial Wlth the
crankshaft 26 of the engine and is adapted to be
connected thereto by the clutch mechamsm 16

- which will now be described.

70

75

‘haust.

the engine from the crankecase.  Such oil drops .
into the cavity 133 in the top of the member 19
and is thrown outwardly by centrifugal force
to the inside surface of the mounting flange 81

where it runs down into the compartment 83 and

collects in the bottom thereof. The clutch driven
member 108, being enclosed on the top and sides
by the driver
any oil and enjoys complete protection there-
from. The oil then seeps through the clearances
of the shaft bearing 84 to lubricate the latter and
is .expelled through the tailpipe (88 with the ex~
The partition 82 prevents the entrance
of exhaust gas into the compartment 83 where

it would foul the clutch facings and e.:cape -

through the opening 141. o

Another advantage of our _1m_p-1"we-d clutch 'hes
in the arrangement of the  c¢lutch spring 31,
thrust washey 132, driven member 185, driver (88,

~and. ball be aring {14 whereby the thrust of the

spring is taken in both directions by the drive

i85, is completely sheltered from




_the driven member.

t geged

- the spring 131.
centric 150 is resting on the rollers, however, the

'-shaft i5. By reason of this construction, the
thrust of the spring 131 is isolated from the en-

gine crankshaft, preventing undue wear on the
thrust faces of the crankshaft main. hearings.

Another advantageous feature of the cluteh ae~
~ seribed resides in the fact that d1sengager"ser1t

of the clutch is aecomp11_shed by pulling the drive

member {06 down out of contact with the dri wel, |
and this is done by a shift lever {46 (to be de-

scribed in more detail presently) which engages
Since the driven member
comes.to a stop as soon as the clutch is disen-
it will be seen that there i3 no running
friction between the shift lev er 148 and the driven

B '_'member {08 while the clutch is disengaged, which
- is a distinet advantage inasmuch as it eliminates

the need for a special throw-out bearing which is
necessary in the more widely used multiple disk

- eluteh, or in cther cluteh constructions wherein

' ‘the shifting lever e,cts on the eonste,ntlv rotetine'

_',jdrwer

The clutch 1§ is dlsengaged bv mea.ne of the
shift lever (48 which extends through an open-
ing 141f in the front wall of the shaft hiousing top
section 15, and is pivotally mounted on a pin 142
for swinging movement in a vertical plane, The
-~ inner end of the lever 148 is hifurcated to form &

; B 'fOI‘k {43, the fingers of which are disposed within

s groove (44 in the hub {28 on opposite sides
thereof. Pressed into g longitudinally extending

_ hole 145, drilled in the outer end of lever arm
448 is a pin {48 upon which is journalled an. ec~

centric 158. The outer rim of the eccentric {50
rides on a pair of laterally spaced rollers {6 and
{52 disposed below the eccentric and nositicned

~ equidistantly on opposite sides of the axis there-

of, said rollers being journalled on pin bolts 153
-which are screwed into tapped holes formed in

78

ble of transmlttmg a, con51demble torque in elther |

‘direction of rotation. Thus, it is seen that en-

cagement or disengagement of the clutch 16 can
be effected by merely turning the twist-grip han-
dle {69 through 189°, the torgue thus applied be-
ing transmitted bty the cable 166 to the eccentric

4ED to rotate the l1atter and thereby swing the

~ operating arm 148 up or down, as the case may be.

10

- Steering of the outboerd motor is:also accom-
plished by swinging the tiller bar 24 in the de-

 sired direction, the lower unlt |3 being pivotally

15

‘with g bracket member 189..

24

{5 to permit such steering - movement

- supported on the transom bracket 22 for-swing-

ing movement about the axis of the drive shaft
To  this

end, the ‘cylindrical top section 75 of the shaft

‘housing is journalled within g vertical bore 116

in a tubular barrel portion {717 which is mtegrel
- The bre,cket mem-
ber §80 extends forwardly from barrel portion I‘H
and is pivotally connected by a pin 181 to the
vertical flange 182 of a clamp member {83, said
clamp member- i83 being formed with a down-
wardly extendmg backing plate {88 which bears .
against the back side of the transom 20. At its

front end, the clamp (83 has a downwardly ex-

tending arm 185 terminating in a boss 186 having
a threaded aperture therein which receives a
clamping screw (809. At its rear end, the screw

190 has a bearing plate 81 pivotally connected

30

thereto which is engageable with the front sur-

face of the transom 28 to secure. the transom
bracket therete while the front end ef the screw
has a handle 182 by Wthh the screw can be
turned.

During normal operetwn of the outboerd mo-

tor, when the boat is being driven stralght ahead,

the thrust of the propeller acting in a forward

. direction on the bottom of the lower unit produces

the outer face of a flange 194, The eccentric 138

and rollers {51, 52 are arranged so that when the
~low point of the eccentric is bearing on the roilers,

‘as in Figure 5, the cluteh driven member 188 is

held in full engagement with the driver {35 by
“When the high point of the ec-

outer end of the lever arm {40 is raised, causing
the fork {43 to be depressed and the driven mem-
per 106 to be pulled down out of engagement with
‘the driver. Two pairs of angularly spaced

- notches 155 and 156 (see Figure 5) are formed in ,

the rim of the eccentric 158, on the high and low
sides respectively, and these notches are ada,eted

to receive the rollers {5,
is in either of its operative positions, providing

. a detent action which prevents the eccentric fmmj- |

rolling out of either operative position When the
.:centrollmg means is released. o

~ Operation of the clutch is effected by means of
g twist- -grip handle {68 having a cylindrical shank
(6f which is journsaled mthm a, bore 152 in a
| melﬂber 183 pivoted at {64 on the outer end of

{52 when the eccentric

40}

a, counterclockwise moment on the outhoard mo-

tor which is resisted by engagement of a notch f
" 194 on the lower front end of the barrel portion
{17 with a transversely extending thrust pin 183,

which extends through alined holes 198 in a pair

- of laterally spaced fianges 187 extending rear-

{0

wardly from the backing. plate 184 on eppos:tte__

sides of the barrel member §77. |
‘In order to accommodate VarIetlons 1n the in-
clination of the transom 28 encountered in c'l.lf-
ferent makes and models of boats, the ﬂanges 197

“gre provided with a plurality of pairs of holes
186 which are arranged in an arc described about

the pin 18! as a center. Thus, if a particular
transom is inclined upwardly and rearwardly

from the bottom of the boat and it is found that

the outboa,rd motor is tilted at an undesirable

angle, the pin {85 can be withdrawn and rein-

serted through any other pair of holes 186 to

bring the unit to a vertical position or to any de-

sired degree of engulanty | |
The notch {94 engages the mn 195 on the back
side only thereof to take the thrust of the pro-

~ peller when the latter is driving the boat for-

the tiller bar 24. The pur pose of the pivotal con-~ .

nection 154 is to permit the handle {88 to swing

| uewardly in the event the motor Is tilved, as will
be pointed out more fully hereinafter. The shank ¢

{6{ of the handle is drilled centrally from the

~ rear end thereof to provide a hole 165 which re-

ceives the front end of a flexible cable 188, said
cable being secured in the hole by set screws {74.

- The rear end of the cable {88 is likewise received

within a central,
111 in the hub {712 of the eccentric !§6 and is
- secured by set screws 173. The cable {86 is pref-
‘erably comprised of several layers of oppositely

~wound strands of stainless steel wire and is 5 capa-~

<3
CA

wardly and, being open on the front side, allows .
the unit to tilt upwardly about the pin 181 if the
propel]er or skeg strikes an obstructlon - Dam-
age to the propeller and other parts of the out-

~ board motor is thus avoided by allowing the unit

70
iong 1tudme,11y extending hole.
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to yield and ride over the obstruetlon the nor-

‘‘mal driving position being resumed -as 5001 -85S

the lower unit has cleared the obstacle. A 1imit

stop arm {88 projects downwardly and forwardly

from the front end of the bracket member: 188,

and is engageable with the clamp member (83 to
limit the e,ngule,r movement of the outhoard mo-

tor and prevent the propeller from being thrown

out of the water if an obstruction is hit at high
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Speed. 'The pivotal conmection of the twist-grip
handle 160 with the tiller bar 24, described ear-
lier, allows the handle to fold upwardly when
the unit tilts and thus prevents the handle from
being torn out of the operator’s hand by the sud-

den violent angular deflection of the handle.

This arrangement also affords protection to the
operator’s hand against injury which  might
otherwise result if g rigid tiller bar handle were
to strike the bottom of the boat or the transom.
The flexible cable 168 merely bends when the tiller
bar handle folds up, without disturbing the ec-
centric 158 or the cluteh. 6.

One of the features of the present cutbcald
motor is that it can be turned 180° to drive the
boat in reverse, and in this condition, with the
direction of propeller thrust reversed, the unit
must be restrained against tilting, as the pro-
peller would otherwise push the bottom end of
- the lower unit up out of the water. Accordingly,
we have provided an anti-tilt lock device, desig-
nated generally by the reference numeral 288,
which is operated automatically when the out-
board motor is turned more than 90° in either di-
rection from straight ahead, to lock the unit to

the transom bracket. |

~ The anti-tilt lock 200 comprises a plunger 281

which is slidably disposed within a vertical bore
202 provided in the body of the bracket member
180 immediately ahead of and parallel to the
barrel portion {71. The plunger 20i is yield-
ingly urged upwardly by a spring 283 embracing
the plunger and bearing against the bottom of a
bushing 204 which is pinned or otherwise se-
cured to the plunger.
ing 204 are contained within a counterbore 285
at the top end of the bore 262, said spring bear-
ing at its bottom end against the shoulder 206

formed by the junction of the counterbore with

the bore. The bore 202 opens through the bot-
tom of the bracket member 180, and the bot-
tom end of the plunger 201 is normally retracted
into the bore so that it clears the thrust pin 195.

The plunger 20{ is adapted to be cammed down
to a position behind the pin 195, thereby locking
the unit against tilting movement, and this is
accomplished by an annular cam 210 which en-
gages and acts upon the top end of the plunger.
The cam 210 is formed integral with the top sec-
tion 1% of the shaft housing and comprises g ra-
dially outward extending flange, the bottom sur-
face of which bears on the plunger 28f{. The
rear half 21{ of the circular flange is the low
side of the cam and lies in g horizontal plane,

The spring 203 and bush- .
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while the front half of the flange rises from -

~each side of the shaft housing in the manner of
a spiral ramp to a flat high point 212 at the front
end. of the housing. The cam 216 is so arranged
and proportioned that when the outboard motor
is in the straight-ahead position shown in Figure
1, with the top end of the plunger 20! in en-
gagement therewith, the bottom end of the plung-
er is fully retracted into the bore 202, and the
unit is free to tilt. When the outboard motor is
turned more than 90°, however, the cam 2{9 de-
presses the plunger 20I down behind the thrust

pin 199, Iockmg the umt to the bracket mem-

ber 180.

The arrangement 111ustrated in F:lgures 6 and
7 shows an alternative construction for the clutch
actuating mechanism, featuring positive engage-
ment of the clutch 6 instead of the spring-loaded
engagement of the previously described construc-
tion. In this embodiment, the eccentric 50 is dis-
posed betwezn and turns on w0 pairs of rollers
220 and 22f which are located at the top and

disengaged from the driver.

i0

bottom of the eccentric. The two top rollers 220

are journalled on pin bolts 225 which are screwed

into suitable tapped hoies provided in the cup-
shaped element 88, while the two bottom rollers
221 are journalled on pin bolts 228 which are
screwed Into the flange 184, as in the preceding
embodiment. The throw-out mechanism is ini-
tially set up so that when the eccentric {50 is
turned to bring its high point dewn to the bottom
rositicn, the clutch driven member will be just
Engagement of the
clutch is then effected by turning the eccentric
as far as it will turn in either direction, at which
point the driven member will be solidly against
the driver and further rotation of the eccentric

nrevented.

With this arrangement of the eccentrlc (50
between oppositely disposed pairs of rollers 220
and 224, the shift lever 140 is positively swung
downwardly tc engage thie clutch, as well as up-
wardly to disengage the same, enabling the clutch
spring {13! 1o be dispensed with. The operation
of this clutch setuating mechanism is not affected
by wear of the ciutch facing 23, inasmuch as
the eccentric is turned until fuli engagement is
obtained, and a worn clutch merely requires
slightly more of a turn on the eccentric {50 to
take up the extra clearance.

Still another embodiment of our unprcved
clutch is illustrated in Figure 10, wherein the
clutch driver 188 and driven member (06 are

substantially the same as in the preceding con-

structions, but with an alternative clutch actuat-
ing mechanism. In this instance, the hub of
the driven member {66 comprises 2 downwardly

xtending cylindrical sleeve 2688 which slidably re-

ceives the cylindrical top end of the drive shaft

{5. The hub 269 is connected to the shaft 15 to
drive the latter by g pin 261 which extends dig-
metrically through the shaft {5, and the ends of
sald pin being slidably disposed Wlthm longitudi-

nally extending slots 262 formed in the inner sur-

face of the hub. The slots 262 thus permit the
hub 268 of the driven member to slide up and
down on the shaff 18, while the pin 281 transmits
the drive from the clutch membper {06 to the shaft
{5. Screwed onto the bottom end of the hub 269
is a thrust ring 263 having a shoulder 264 which.
bears against the bottom end of a throw-out
member 263 and which is also engaged by the
spring {3!. The member 255 has a smooth bore
286 which serves as a journal for the hub 260, and
external threads 278 of coarse pitch formed on the
cutside surface thereof which are engaged in com-
panionate Internal threads in a stationary bush-
Ing member 27{. The member 271 is screwed into

- a horizontal partition 272 formed integrally with
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the shaft housing top section 75. The top end
of the throw-out member 265 is enlarged in diam-

eter and has a plurality of radially extending

tapped holes 278 formed therein, and screwed into

one of said holes is the clutch lever 274 which
extends forwardly through a transversely elon-
gated opening 279 in the front wall of the housing
element 75 to a point conveniently within reach
of the operator. |

The clutch is actuated by swinging the lever
214 horizontally from one side to the other, which
rotates the throw-out member 265 and causes the
latter to move up or down by reason of its thread-
ed engagement with the stationary member 271.
When the throw-ocut member moves down, the
clutch driven member 185 is carried down: With
it by the ring 2828 which is screwed onto the end-
of the hub 26§ and which is engaged by the bot-
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tom end of the throw-out member.

When the
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throw~-out member moves up, the cluteh driven

member is pushed up by the spring 13f and fol-
lows the throw out member up untll the clutch
becomes fully engaged.

While we have shown and descubed in con-
siderable detail what we consider to be the pre-
ferred embodiment of our invention, it will be
understood that the aforesaid description is mere-

Iy illustrative of the principles of the invention

and not, in any sense restrictive on the same. To

those skilled in the art, there will occur many.

changes in the shape and arrangement of the
several parts going to make up the machine in
its entirety, but stiich changes do not depart from

the broad concept of the 1nvent10n defined in the )

appended claims.

We claim:
1. ITn an outboard motor having a crankshaft,

and a propeller drive shaft, a clutch serially ar-

ranged between said crankshaft and said drive
shaft, the combination of a lever arm operatively
_conﬁected to said cluteh and pivotally supported
for swinging movement between clutch- engaged
- position and clutch- disengaged pomtmn an ec-
centriec wheel journalled on said lever arm and
engageable with a stationary element. whereby
rotation of the wheel causes said lever arm to

move from one of said posztlons to the other, and

a control handle operatively connected to S&Td

eccentric wheel to turn the same.
2. In an outboard motor having a crankshaf

a propeller drive shaft, and g cluich sermlly
arranged between said erankshaft and said drive
shaft, the combination of a lever arm operatively
econnected to said cluteh and pivotally supported
- for swinging movement between clutch- engagefl
position and c¢lutch-disengaged position, an ec-
centric ‘wheel journalled on said lever arm and
rolling on a pair of angularly spaced rollers dis-
posed on one side of the center of the eccentric

iwheel whereby rotation of the wheel causes said

lever arm to move from one of said positions to
the other, and a control handle operatively con-

| 'nected +o said eccentric wheel to turn the same.

3. In an ‘cutboard motor having a crankshaft,

a propeller drive shaft, and means for securing
said outboard motor to a boat and providing for
pivotal movement of the outboard motor about a
substantially vertical axis, the combination of &
cluteh serially arranged between said crankshaft
and said drive shaft, a tiller bar connected to
said outboard motor for turning the same to steer
the boat, a lever arm operatively connected to said

clutch and pivotally supported for swinging move-
ment between clutch-engaged position and 5

clutch disengaged position, an eccentric wheel
Journalled on said lever arm, said wheel having
rolling engagement on its periphery with at least
one roller journalled on said outboard motor
whereby rotation of the wheel causes said lever

arm - to move from one of its: positions to the

~ other, a handle movably mounted cn said tiller
bar, and means connecting said handle with said
eccentrlc wheel for rotatlng the latter When the
handle is moved. | -

‘4. In an.outboard motor having a crankshaft

10

12

ing movement between clutch- engaged position

and clutch-disengaged position, an. eccentric
wheel journalled on said lever arm, the perlph-_
eral edee of said wheel rolling on a pair of angu-
larly spaced rollers Journa,lled on said outboard
motor on one side of the center of the eccentric
wheel whereby rotation of the latter causes said

arm to move from one of its positions to the

other, the periphery of said wheel being thched
to receive said rollers when-the wheel is in either

of its operative positions to prevent the wheel
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from turning by itself, a handle journalled on-said

tiller bar, and a lexible torque-transmitting cable
connectlnﬂ' said handle to sald eccentric ‘wheel
whereby the latter is turned When the handle is
turned.

5. In an outboard motor havmg a crankshaft
a propeller drive shaft, and means for securing
said outboard motor to a boat and providing for .
pivotal movement of the outboard motor about a
substantially vertical axis, the combination of a
clutch serially arranged between said crankshaft
and said drive shaft, a tiller bar connected to said =
outboard motor for turning the same to steer the
boat, a lever arm operatively connected to :said
elutch and pivotally Supported for swinging move-
ment between clutch-engaged position and -
clutch-disengaged posﬂsmn an - eccentric wheel

. Journallpd on said lever arm, two pairs of angular-

e
i |

410

i i)

iy spaced rollars Journalled on said outboard.
motor onr opposite sides of the axis of said ec-
centric wheel, the periphery of said wheel having
constant roiling engagement with both pairs- 01"
rellers, whereby rotation of said wheel causes
nositive dl‘splacement of said lever arm from one
of -its positions .-to- the- other when the wheel is
turned, and means on said tiller- bar for turning

said wheel.

6. In an ocutboard motor having a crankshaft
g propeller drive shaft, and a eluteh serially.ar-
ranged between said crankshaft and said drive
shaft, the combination of a lever arm operatively
connected to said cluteh and pivotally supported
for swinging movement between clutch-engaged
position and clutch-disengaged position, an ec-.
centric wheel journalled on said-lever arm, two
pairs of angularly spaced rollers journalled on
said outhoard motor on opposite sides of the
axis -of said eceentric wheel, the periphery of said
wheel having constant rolling engagement with
both pairs -of rollers, whereby rotation of sard
wheel causes positive displacement 6f said lever
arim from one of its positions to the other when

. the wheel is turned, and a control handle opera- |

s
Wb ]|

60

a propeller drive shaft, and means for securing

- said outboard motor to a boat and providing for
pivotal movement of the outboard motor about

g 'substantially vertical axis, the combination of

a clutch serially arranged between said crank-
- r~haﬂ°t and said drive shaft, a filler bar connected
-to said outboard motor for turning the same to
steer the boat, a lever arm operatively cennected
to S&ld mutch and pwotally supported for swmg-

tively connected (e} sand eccenﬁw wheel for turn-
ing the same.. -

7.-In an outboard motor ha;vmg a ey ankshaft
a propeller drive shaft coaxial with the crank-

shaft, and a clutch serially arranged between said

_cranksh"a-"ft and said -drive shaft, said clutch
comiprising an ifniverted evp-shaped driver having

a. non-~rotatable sliding connection with -said
crankshaft, a companionate driven member slid-

ably and non-rotatably connected with-said drive

- shaft, said driven member being disposed within
and engaging the inner surface ‘of said driver,

an anti-friction radial and thrust bearing having
one race thereof fixedly mounted on said drive

. shaft, said driver being ﬁxedly mounted on the

70

other race of said bearing, a spring bearing at one
end on sald driven member and urging the latter

into engagement with said driver, said spring
bearing at its other against a shoulder on said

 drive shaft to transmit its thrust thereto, and

75

ineans engageable with said driven member to
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move the latter out of engagement with said Number
driver agalnst the thrust of said spring. 1,733,361
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