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tion of Delaware:
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) 18 Claims.
: 1 o

This invention relates to improvements in out-
board motors.

‘In my prior Patent No 2,346,148, a four cycle
outhoard motor is disclosed having an oil sump
positioned below the crank case thereof to pro-
vide a reservoir into which oil can drain from the
crank case and from which oil.can be pumped to
lubricate the.various parts of the motor

This patent was designed for the purpose of
solving the problems which arise where this type
of construction is employed and which are caused
by .the fact that an outboard motor is frequently
tilted to a horizontal position, such as when it is
being manually carried or while it is being trans-
ported in a vehicle. ‘Tilting of motors of the
above - mentioned - type, -unless specially con-
structed as. in the above mentioned patent, will
cause the oil from the reservoir to flow back into
the crankcase and into the cyhnders and pistons.
If excessive gquantities of such.oil are permitted
to collect in and around the cyhnders and pis-
tons it will- foul - the latter. and prevent proper
motor operatmn ‘In -addition, where a conven-
tlonal ‘breather is. used to vent the. crankcase 1o
the atmosphere excessive oil from the crankcase
is likely to- drain out through said breather when
the motor is tilted or placed in a horizonta} posi-
tion.

It is one of the objects of the present mventmn
to provide an improved four cycle outboard motor
of the type having a separate oil reservoir, where-
in positive means is provided to seal-off the reser-
voir from the crankcase to.thereby permit the
motor to be tilted to any position without letting
oil flow from the reservoir back into the crank-
case.

A further object of the invention is to provide
an outboard motor of the class descnbed having
means-to prevent, leakage of oil from the crank-
case .out through the crankease breather when
said motor is tilted or placed on its side,

A further object of the invention. is- to provide
an outboard motor of the class described wherein
a, passage is provided between the crankcase and
the o0il reservoir which passage serves as &
breather passage as well as-an oil drain passage,
and wherein a breather passage leads from said
reservoir to the atmosphere, there being: a single
valve for simultaneously opening or closing both
passages whereby the flow of oil either-into-the
crankease or out through the breather as a re-
sult of tilting the motor can be prevented.

A further object of the invention is to provide

a motor of the class described having manually’ _

operated means for actuating the breather valve,
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said means having associated therewith a ground
switeh connected to. the ‘motor ignition system
whereby the magneto is grounded whenever the
breather valve is closed.

A further object of the invention is'to prov1de
in an outboard motor of the class described auto-
matic means for operating the breather valve,
said means being responsive to the pressure bullt
up by the oil pump of said motor. .

A more specific object of the mvention is to
provide in a motor of the class described a bel-
lows unit having one end in.communication with
the discharge side of the oil pump and having a
plunger movable by said bellows in response to oil
pressure acting thereagainst for actuating the
breather valve.

With the above and other objects in view, the
invention .consists of the improved outhoard
motor and all of its partsiand combinations as set
forth in theé claims, and all equ1va1ents thereof.

In the drawings accompanying and forming a
part of this specification, wherein are shown two
embodiments of the .invention and wherein the
same reference numerals indicate the same parts
in all of the views: .

Fig. 1 is-a fragmentary vert1ea1 sectlonal view
taken through a motor embodymg one form of
the invention;

Fig.2is a fragmentary side view of the manu-
ally engageable breather valve contiol mecha-
nism together with the ground switch; -

Fig. 3 is a view taken along the lines 3—-3 of

" Fig.1; and
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Fig. 4is a fragmentary vertlcal sectmnal view
taken - through a motor embodying a modified
form of the 1nvent10n

Referring to Fig. 1 of the drawing, the nu-
meral 10 indicates a . substantially eylindrical
crankcase superlmposed on a cup-shaped sump
or oil reservoir 1f. - The crankéase {0 has an
integral -bottom plate 12. extending thereacross
and pro;ectmg beyond the walls thereof .to form
attaching flanges 13 and’ 4. A crank shaft (5
is mounted in the crankcase 10 for rotative move-:
ment on a vertical axis and a .drive shaft 18
projects downwardly from said crank- shaft

-through the plate 12 and through the reservoir

{{. Suitable means such as the tube |71 provides
a sealed off passage for.the drive shaft 16 through
the interior;of the reservoir 1.

Formed in the plate 12 adJacent a side wall of
the' crankcase 10 is an aperture“or passage 18-
which communicates between the interior of the
crankcase 10 -and the interior of the reservoir if.
Formed in a side wall of the crankcase 10 adja~-
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cent the aperture 18 and communicating at its
lower end with. the interior of the reservoir i
is a vertically extending breather passage 9.
The breather passage 19 communicates at its up-
per end with a conventional breather 20.

Fixed at one end to the underside of the plate
12, as by.the screws 21, is a band or, leaf.spring.
22. Attached adjacent the free end of the spring
22 and normally held by said spring in séaling
engagement with the plate 12 over the passages

(5]

and communicates with an inlet pipe 42 which
terminates at a point adjacent the bottom of he
reservoir f1. The discharge passage 41 extends
a. predetermined distance vertically downwardly
asshown. A horizontal passage 43 communicates.
with and extends laterally from the discharge
rough a, vertical
the quill shaft

passave 4& “with . the lowe “end:

. 88,7 Commumcatlng with “the lower“end of the

10

18 and 19 is a disc valve 23. The spring 22 is
provided with a portion 24 which projects Iater= "

ally beyond the peripheral limits: of the disé ..
-.in Fig. 2, thereby.disengaging the contact 29 from
“the cam; 2T and moving the rod 28 and the disc

“valve'.23 ‘with -

valve 23.

Suitably mounted ad;acent the” extenor of the'

crankcase 19 for rotative movement in a Hori-

zontal plane is a shaft 26 which is provided at one_
end with a manually engageable knob 26.- Fixed - -
to the opposite end of the shaft 25 is a cam-27. -

A vertical rod 28 is positioned directly below
the cam 27 and slidably projects through the
plate 42, being supported af its lower end by the.
portion 24 of the spring 22, The spring 22 main-
tains the upper end of the md 28 m contact W1th
the cam 21.

Referrmg to.. Flg 2 1t W111 be noted that the
rod.28 is in its Uppermost’ p051t1on ‘when the cam
21 is positioned as shown, with thé portion there-
of having the Iongest radiug belng positioned di-
rectly above the shaft 25. Suitably mounted ad-
Jjacenf the cam-27 and in contact with said cam
when said cam is in’ the pesition shown in Figs.
1 and 2, .is an electrical contact member 29. A
suitable electrical conductor 80 leads to the mag-
neto of the motor. The support for the contact
29 is of the type which electrically insulates said
contact from the. portlon of the motor on Whlch
it is mounted.

From Fig. 2 1t' is apparent that rotation’ m thej
shaft 25 by manual’ turning of the knob 25 causes

the high portion of the cam 27 tc move out of
engagement with the spring 29 and to move into
depressing engagement with the rod 28. ‘Depres-
sion of the rod 28 to the dot and dash line posi-

tion shown in Fig. 1, results in™simultaneous

movement of the spring 22 and ‘the dis¢ valve 23
to the dot and dash line position of ‘Fig. 1. In
this posmon there is no electrical connectlon be—
tween the.contact 29 and the cam 2T. .
Referring to Figs, 1 and 3, a _gear pump 3l is
mounted within the reservon' i and fixed to the
underside of the plate 12.- The pump 31 is pro=
vided with gears 82-and 88 which are mounted
for rotation on a vertical axis. A cam shaft 24 is
- mounted in the crankcase 10 for rotation on'a,
vertical axis.” The cam shaft 34 is formed with’
an axial passage 35 and with radial passages 36
and’ 37 commumcatmg therewith: Projecting
through “the plate 12 and fixedly connected abi
one end to the lower end of the cam shaft 34 and

having its other end projecting through the gear:

33 of-the pump; 31, isa quill shaft 38. . The gxial

passage.in the quill shaft 38 commumcates with'

the axial passage 85 in the cam shaft 34, as shown
in Fig. 1, and the lower end of the quill shaft §8

is Journalled for rotatlon in the body of the valve:

31, as shown,
Referrmg to Fig. 3, the gears 32 and 33 are

positioned in an oblong recess 39.- An intake pas-
sage 40 communicates with the recess 39 on one
side of the gears 32 and 33 and a discharge pas-
sage 41 communicates with the recess -39 adjacent
the opposite side of the gears 32 and-33. ‘The in--
take passage extends downwardly and transverse-:
ly as shown by the dot and dash llnes of Flg 1

60 o any desired position ‘without' danger of leak-
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. discharge passage 41 is a spring loaded ball check
‘pressure relief valve 45.

<To put- the moter in operatlon the knob 26
_turned .180° from the position thereof shown

-spring 22 to the dot and dash
The motor is then started in

position of F1g i

" ‘the usual manhner..- When the motor is running,
- the eil pump 31,

being driven by the cam shaft
34 throlugh the quill shaft 38, pumps oil from the
bottom of the reservoir {{ up through the inlet
pipe 42 and the inlet passage 40 and ouf through
the discharge passage. 41, the transverse _bassage
£3; the vertical passage 44, the quill shaft 38, and
1nto the ax1a1 pagsage 35 of the cam’, shaft 34. .
From the passage 35, "oil “under pressure is
squirted -out the tr&nsverse passages ‘36 and 37
onto the motor bearlngs -and ‘the ‘other parts in
the crankecase whlch requlre “lubrication.

The surplus oil-in the cranl;case o drains

" back into the reservoir - through the passage i8.
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Breathing action-in' theé crankease 10, due to
piston chsplacement causes movement of c,rank-
case gases from: the crankcase into the reservoir
{1, and from the reservoir I through the passage
£9 and the breather 20, to the atmosphere -
To stop the running motor it is- ‘merely neces-
sary to turn the knob 26 back fo the position
shown in Figs. 1-and 2. “This brings the cam'27
into: electrical engagement« with the contact 29,
thereby groundmg the 1gmt1on cireuit, and stop-
ping the motor for lack of zgmtlon spark. - Simul-
taneously with the’ groundmg of the ignition cir-
cuit- the rod 28, the-dise yalve 23, and the spring
22 are allowed tor 1eturn to- the solid: line posxtlon
In th “position; - both - the
passage 18 and the passage 19 aré effectively and
simultaneously sealed off by -the-valve disc 23.
By sealing off the passages {8 and (9 the oil
in the reservoir {1 is trapped: therein and cannot
flow 1nto the crankease ~or -out - through the
bréather 28.° T\Telther is -it possible for any oil
draining - off ‘the 'walls of ‘the' crankcase to find
its way out through the- breather 20 as is the
case with conventmnal motors: “The -spring 22
maintains the disc valve 23 in effective sealing
engagement over the passages 18 and 1§ regard-
less of the pos1t10n -of ‘the- motor, and -therefore,
when said'valve is cIosed he moter-may be tilted

age-of oil either out the breather 20 -or into the
crankcase 6. - ¢

Referring to Fig: 4, wherem s dlsclosed a modi-
fled form of the: mventmn ‘the various parts arg
indicated by primed reference ‘characters where
the same parts are shown in Fig. 1 and are indi-
cated by the same referénce characters unprimed.
Comparmg Flgs 1 and ¢4, it will be rioted that the
manually operated:- mechanism for. opening -the
disc valve23 inFig. 1is missinginFig. 4. Inplace
thereof, is an’ “automatic mechanlsm Whlch will
now be described. ‘

Referring to Fig. 4,. the valve dlSC 23’ is resili-
ently-mounted on one end .of a lever 46. The
lever 46 is pivotally mounted midway of itslength-
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on a lug a1 whlch depends from an L-sha,ped
bracket 48 fixed to the underside of the plate 12°.
Positioned in a recess 48 in the bracket 48, and
in engagement with the other end of the lever
46, is a coil spring 50 which urges the end of the

lever 46 with which it is in contact downwardly.

This action of the spring §0 simultaneously urges
the valve disc 23’ upwardly into sealing engage-
ment with the plate | 2’ over the passages 18’ and
19’,

Supported on the lower end of ‘the -L~-shaped
bracket 48, as by the bracket 51, is a bellows
assembly 52.. The bellows assembly 52 has a cup-
shaped case 53 having an inturned annular flange
54 at its upper end. ‘A cup-shaped axially com-

. pressible bellows 55 is positioned within the case
53 and the upper margin thereof is sealingly con-
nected to the inturned annular flange 54 of the
case 53. Positioned in ‘the bellows 55, and pro-
jeeting upwardly beyond the case 53 into contact
with the lever 48, is = plunger 56.-

Communicating at one end with the d:scharge
paSsage &1’ of the pump 31’ is a U-shaped ex-
tent of conduit 51.° The conduit 5T at its other
end communicates with the interior of the case
53 of the bellows assembly as shown. In addi-
tion to the ball check pressure relief valve 45,
the gear pump 31’ is provided with a spring-
loaded ball check valve 58 positioned in the trans-
verse passage 43’. Experience has shown that
satisfactory results are obtained when'a check
valve 58 is used which opens in response to an oil
pressure of 12 pounds per square inch. The
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pressure relief valve- 45’ preferably opens when

the oil pressure reaches twenty to twenty-five
pounds per square inch.

Tn operation, the motor is started in the usual
manner, the disc valve 23’ being in the full line
closed position shown in Fig. 4. As soon as the
motor starts, the gear pump 31’ builds up oil
pressure -in the discharge passage #1’ thereof.
This pressure is transmitted through the conduit
57 to the enclosed space between the interior of
the case 35 -and the exterior of the bellows 55
This pressure urges the plunger 56 upwardly.
However, since the spring 50 urges the end of the
lever 46 downwardly against the plunger 55 with
a predetermined force, nothing happens until this
force is .overcome. When the oil pressure built
up by the pump 31’ reaches a predetermined level,
it compresses the bellows 53 longitudinally and
forees the plunger 55 upwardly. 'This pivots the
lever 46 and causes the valve disc 23’ to uncover

the passages 18’ and 19’ and to move to the dot ..

and dash line position of Fig. 4. Experienice has
shown that a spring 50 and bellows assembly .52
which opens the disc valve 23’ in response to an
oil pressure of eight pounds per square inch: glves
satisfactory results.

It is apparent that the dlSC valve 23' must open
in response to a lower pressure than that which
is necessary to open the ball check valve 53. As
the oil pressure builds up beyond that necessary
to open the disc.valve 28, it pushes the ball
check valve 58 open and oil then flows up through
the quill shaft 38’ and the cam shaft 34’ and out
the transverse passages 36’ and 31’ to lubricate
the various motor parts. During operation of
the motor the surplus oil in the crankcase drains
back into the reservoir {17 through the passage
18’, and crankecase breathing action occurs as in
the operation of the form of the mventmn shown
in Fig. 1.

. When the motor is’ stopped, the oil pressure
drops since the oil pump 31’ no longer is operat-
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ing. ‘This causes the ball check valve 58 to close,
and in-addition, the spring 50 closes the disc
valve' 28’, since the hydrauhc pressure. acting
‘against. the bellows’ 55 is insufficient to cause the
plunger' 56 o any “longer depress said spring.
Since the dJsc valve 23’ is operated in response

‘to oil- pressure which is built up only when the

motor is running, the valve 23’ is held closed by

_the spring 50 at all times except when said motor

is running. This provides an automatic control
for the valve 23’ and eliminates the need for any
manual control mechanism therefor.

“Various changes may be made without depart-
ing from the spirit.of the invention and all of
such. changes are contemplated as may come
within the scope of the clalms

What'I claim is:;

1.In an outhoard, motor, an enclosed 011 reser-
voir: an enclosed crankcase positioned’ adjacent
said reservoir, there being a first passage con-
necting said crankease ‘with said reservoir and
there. being a second passage venting the-in-
terior of said reservoir to the atmosphere; a valve
normally closing said first and second passages;
a resilient mounting for said valve normally urg-
ing said valve to closed position; a reciprocatable
plunger in engagement with said valve; and ex-

‘teriorly accessible means for moving said plunger

to0.open said valve. . :

2. In an outboard motor, an enclosed oil reser-
voir; an enclosed crankcase positioned adJacent
said reservoir, there being a first passage con-
necting said crankcase with said reservoir,.and
there being g second-passage venting the interior
of said resérvoir to the atmosphere a valve nor-
mally closing said first and second passages; a
resilient mounting for said valve normally urging
said . valve %o closed posrtlon a reciprocatable
plunger in engagement with said valve; and ex-
teriorly accessible means including a cam . for
moving said plunger to open said valve.

3. In an outhoard motor having an electrlcal
1gmt10n eircuit; an enclosed oil reservoir; a sepa~
rately enclosed crankcase _positioned ad;;acent
said reservoir, there-being a first passage con-
necting said lcrankcase with, - said reservoir and -
there being a second passage. venmng the interior
of said reservoir to the atmosphere; a valve nor-
mally closing said first and second passages;
means including a cam -for opening said valve;
and means for causing grounding of said circuit
when said valve is closed.

4. In an outboard motor having an electrical
ignition circuit; an enclosed oil reservoir; a sepa~
rately enclosed .crankcase positioned adjacent
said reservoir, there being:a first passage con-
necting said crankcase with said. reservoir and
there being a second passage venting the interior
of said reservoir to the atmosphere; a valve nor-
mally -closing said first :and second passages;
means. including a cam for opening said valve;
and a contact memberin: said electrical circuit
engageable with said cam:when said valve is
closed for causing grounding of said circuit.

5. In an outboard motor having a crankcase
and having an enclosed oil reservoir and having
an hydraulic circuit including an oil pump for
delivering oil from.:said reservoir to said crank-
case, there being a first passage connecting said
crankcase with said: reservoir and there being
a second passage-venting the:interior of said
reservoir to the atmosphere; - a. valve normally
closing  said . first -and- second passages; and

. means responsive: to. pressure:of oil in sald hy3

draplic ‘circuit for -opening 'said valve, .
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6: In an outboardmetor having a erankcase
and having an enclosed oil reservoir-and having
an hydraulic cifcuit including ‘an oil pump for
delivering oil from said reservoir to said crank-
case, there being a first passage connecting said
crankcase with said reservoir &nd  there being
a.-second passage venting  the interior of said
reservoir to the attiosphere; a valve normally
closing - said first “and second passages; and

means including a bellow§ responsive to pressure
of oil in said hydrauhc cn'cult for opemng said
valve. -

7. In an outboard motor ‘having 4 crankcase

10

and having an enclosed oil reservoir and having -

an hydraulic circuit including an oil pump for
delivering oil from said reservoir to said crank-
case, there heing a first passage connecting said
crankcase with said reservoir and there .being
a second: passage venting -the’ interior of said
reservoir to the atmosphere; a valve normally
closing: said first” and second passages; a Div-
otally: mounted lever connected at one end to
said- valve and a bellows in engagement with
the other ‘end of said ‘lever and responsive to
pressure of oil in said ‘hydraulic. circuit for mov-
ingsaid lever in a valve opening direction.

8. In an outboard motor having a crankcase
and-having an enclosed oil reservoir and having
an ‘hydraulic circuit including an oil pump for
delivering oil from said reservoir to said crank-
case, there being a first passage connecting said
crankcase with said reservoir and there being
a second passage venting the interior of said
reservoir -to the atmosphere; a valve normally
closing said first and second passages; a piv-
otally mounted lever resiliently connected at one
end to said valve; and a bellows responsive to
pressure of oil in said hydraulic circuit and hav-
ing g portion in engagement with the other -end
of said lever for moving -said lever in a valve
opening direction. :

9. In an outboard- motor havmg a crankease
and having an-enclosed oil reservoir and having
an hydraulic- cireuit including an oil pump-for
delivering -oil-from said reservoir to said erank-
case, there being 'a first-passage connecting said
crankcase with said reservoir and there being
a - second passage venting the interior of said
reservoir--to the-atmosphere; a valve normally
closing said first and second passages; a piv-
otally mounted lever resiliently connected at one
end to said valve; a pressure responsive bellows
having a portion in engagement with -the other
end of said lever; and a conduit cennecting said
bellows with said hydraulic eircuit whereby said
bellows moves said lever in:ga valve opening di-
rection in response to 011 pressure in said hy-
drauliccircuit.

10. In an outboard motor—. an enclosed oil
reservoir; and an enclosed, normally drained
crankecase positioned above said reservoir, there
being- a first crankcase -breather' passage con-
necting said crankecase with said reservoir and
positioned to permit 6il to-drain by gravity
therethrough from sald ¢rankcase into-said res-
ervoir, ' and their:: bemg a- ‘second ‘crankecase
breather : passage ‘opening " into “the .réservoir
. above the oil level thereof; and movably mounted
valve means positioned for movement between
closed position with respect to’ sa1d passages and
open position where said passages are m free
communication with -said reservoir. i

11. In an outboard motor: an enclosed ‘oil” res-
ervoir;.an enclosed, normally dramed crankease
positioned ‘above- said: reservoir, there being -a
first crankease bréather passage connecting said
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crankcase with said reservoir- and positioned to
permit oil to drain by -gravity therethrough from
first crankcase into said reservoir, and there
being a-second crankcase breather passage open-
ing into the reservoir-ahove the oil level thereof;
movably mounted valve means in, said reservoir
normally. closing both of said passages; a re=
silient mounting for said valve means normally
urging said valve means to closed position; and
actuating mechanism connected to said valve
means for opening the latter.

12, In an outboard motor: an-enclosed.oil res-
ervoir; an enclosed, normally drained crankecase
positioned ahove said. reserveoir, there being .a
first crankcase breather passage connecting said
crankcase with said reserveir and positioned to
permit oil to drain by gravity therethrough from -
said crankease into said reservoir, and’ there
being a second crankcase breather passage open-
ing into the reservoir ‘above the oil level thereof;
valve means in said reservoir normally closing
both -of ‘said passages; means normally urging
said- valve means foward closed position; and
means for opening. said valve means.

13. In an outboard motor: an oil reservoir;
a normally drained crankcase superimposed on
said reservoir; a common wall separating said
crankcase from said reservoir, said wall being
formed with a first crankecase breather passage
communicating between said crankcase and said
reservoir and- pos1t1oned to. permit oil to. drain
by grav1ty therethrough from said crankease into
said reservoir, and there.being a second crank-
case breafher passage-opening into.the reservoir
above the oil level thereof; a valve in said reser-
voir normally closing both -of said-passages; a
resilient mounting for said valve normally urging
said . valve to -closed position; and actuating
mechanism connected to said valve. for moving
the latter to open position:

14, In an outboard motor; an oil reservoir;
a hormally drained crankcase superimposed on
said reservoir; a-common -will separating said
crankcase -from- said reservoir, said wall being
formed with a first crankcase breather passage
communieating between said crankcase and said
regservoir and positioned to permit oil to drain
by gravity therethrough from said crankcase into
said reservoir, and there being a second. crank-
case breather passage opening into the reservoir
above the oil level thereof; a valve in said res-
ervoir for closing said first and second passages;
a. spring normally urging said valve toward
closed position; and means for opening said
valve. :

15, In an outboard motor an oil reserv01r
a normally drained crankcase superimposed on
said réservoir; a common wall separating said
crankcase from said reservoir,.said-wall being
formed with a.first crankcase breather passage
communicating between said crankcase and said
reservoir and .positioned to permit oil to drain
by ' gravity therethrough from -said crankcase
into said reservoir, and there being a second
crankcase breather passage opening into the res-
ervoir above the oil level thereof, whereby the
interior of the crankcase is vented to the atmos-
phere ‘through said reservoir and said first pas-
sage; a valve in said reserv01r for closing .said
first and - second passages; means normally
urging said valve toward:- closed position; and
means for opening said valve.

16. In an outhoard motor having a crankease
and having an enclosed oil reservoir and having
an hydrauhc eircuit’ including an oil pump for
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delivering oil from said reservoir to said ecrank-
case, there being a first passage connecting said
crankcase with said reservoir and there being
a second passage venting the interior of said
reservoir to the atmosphere: a valve normally
closing said first and second passages; a piv-
otally mounted lever connected to said valve;
spring means urging said lever in a valve closing
direction; and means responsive to pressure of
oil in said hydraulic circuit for moving said lever
in a valve opening direction.

17. In an outboard motor having an electrical
ignition circuit: an enclosed oil reservoir; a sepa-
rately enclosed crankcase positioned adjacent
said reservoir, there being a passage connecting
said crankcase with said reservoir; a valve nor-
mally closing said passage; mechanism for open-
ing said valve, said mechanism including an elec-
trical contact member; and means for causing
grounding of said circuit through said electrical
contact. member when said valve is closed.

18. In an outboard motor having an electrical
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ignition ecircuit: a crankcase, there: being a
preather passage venting the interior of the
crankcase to the atmosphere; a valve normally
closing said passage; mechanism for opening
said valve, said mechanism including an elec-
trical contact member; and means for causing
grounding of said circuit through said electrical
contact member when said valve is closed.
ATLFRED S. BOSMA.,
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