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1

This invention relates broadly to internal com-

bustions and more specifically to improvements
in the organization and structure of the valves,
the operating mechanism therefor, and the-con-
struction of the crankshaft.

One of the objects of the invention resides in
the provision of a pair .of fuel inlet valves ar-
ranged for operation by a single cam. -

Another object of the invention is to provide
a composite crank and cam shaft and improved
journal bearings therefor.

‘Another object of the mventmn is to provide
g crankcase having a limited volumetric capacity
and s carburetor inlet valve to meter the fuel
charge.

Another object of the invention is to provxde
a crankshaft structure -embodying 'a ~pair of
aligned subassemblies which are designed for re-
moval from either side of the engine.

Purther objects of the invention reside in the
provision of a relatively.small engine which -is
light in weight, efficient of operation, and con-
structed to facilitate simple machining ope1a-
tions and ready assembly.

Other objects and advantages, more or less
ancillary to the foregoing, and the manner in
which all the various objects are realized, will
appear in the following description, which, con-
sidered in connection with the accompanying
drawings, sets forth the preferred embodiment of
the invention.

In the drawings:

Tig. 1 is a vertical sectional view of the 1m-
proved engine;

Fig. 2 is a vertical section of the engine taken
on 2 plane indicated by the lines 2—2 in Fig. 1;

Pig. 3 is'a vertical section of the engine taken
on g plane indicated by the line 3—3 in Fig. 1,
with the piston shown in its elevated posmo;.,
and

Pigs. 4 to 8 are dlagrammatlc views 111u<trat1ng
the operative cycle of the engine.

Referring first to Fig. 1, the engine comprises a
combined cylinder block and crankcase 18 hav-
ing a boss in:the base thereof constituting a
carburetor companion flange for the reception of
a valve cage 11, a cylinder 12 having a piston: {3
and inlet valve: 14 therein, and a cylinder head
{5 embodying the combustion chamiber’ 18 and
spark plug i1. The crankcase is bored for the
reception of bearing blocks 18 and 19, ‘which in
turn are bored for the support of the crankshaft
bearings 28, and crankcase packing glands 21.
The bearing blocks are formed with flanged end
portions 22 drilled for the reception of cap
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serews 23 mounted on faced areas 24 1n the op-
posed sides of the crankease.. .

The crankshaft embodies two separable sec~
tioris 25 and. 26. disposed in coaxial alisnment
with each other and interconnected through the
telescopic engagement of a pintle 21 on the.crank

-arm 28 with a bore in the end of a boss 29 in the
crank armi38..

The boss forms the journal bear=
ing for the connecting rod 31 and the bore there-
in is slightly larger than the pintle and provided
with a snap ring F constituting a. fulerum to per-
mit oscillation of the crank section 26 in-the
event of misalisnment of the crankshaft jour-
nal bearings. The crank arms are of annular
form, disposed in close proximity with the end
walls of the bearing blocks 18 and {9 and- the
¢ential body of the connecting rod 8{.- The op-
posed faces of the crank arms are formed with
recesses-therein to-accommodate the hub of the
journal bearing the:connecting rod: : The crank
section 25 is:provided with-a cam 32 formed in-

“tegral therewith and disposed between: a crank-

case fuel valve 33 and the cylinder valve M in
a plane common to the axes thereof.

The cam, as will-be seen in Fig. 2, is engaged
with shoes 385 guided in radial openings ma-
chined in-the bearing block 18 intermediate the
bearings 28. ‘The block 18 is: further machined
with an annular groove 36 in the circumferential
wall thereof, the flange 3T defined by the groove
being provided with-a plurality of -openings
forming transverse passageways 88 for the ad-
mission.of the fuel mlxture from the valve 33 to
the crankease.

The valve cage | includes a plate 39 bored for
the reception of a spider 40 for guiding the stem
of the valve 33 and chamfered to form a seat for
the head: thereof. The cage further includes
an elbow 41 flanged for ~engagement. with the
plate 239-and cored to receive-the‘valve-head.and
g spring 42 for urging the valve against its seat
and for maintaining the shoe 35 in contact with
the eam. The elbow is provided with a post 43
disposed in axial alignment with fhe stem of
the valve and formed with a boss thereon for the
support of the spring 42. The outer end of the
elbow is provided in the customary manner with
a flange for the support of the carburetor 44.
The valve 33 is disposed approximately 45° from
the medigl axis of the valve 14, which, as illus-
trated in Fig. 1, is parallel to the.axis of the

‘eylinder- 13 and normal to the axis of the crank-

shaft section 25. The head of the valve {4 is
seated in a-sleeve 46 mounted in a counterbore in
a ‘chamber 41 communicating with the groove




2,607,329

3

38 in the crankshaft bearing block. The stem of
the valve 14 is guided in a spider 48 retained in
the sleeve 46 by a set screw 49, and the valve is
urged against its seat 50 in the sleeve by a spring
81 inferposed between the lower face of the
spider and a collar 52 affixed upon the lower end
of the valve stem. The combustion chamber 16
overlies.the«valve -and "the adjaeent half ¢f the
cylinder- 13, the spark-plug 17-being-disposed in

the cylinder head in super-tangential relation
with the valve in g plane common to the axes-6f -

the valve and cylinder.
The connecting rod 3! is mounted on needle

5

10

bearings §3 on the boss 29, the upper end there-
of being connected in a similarmanner-to-a-wrist*¥5-and-the-depression in the crankcase will effect the

pin 54 in the piston 55. The cylinder-is-préfer-
ably provided with a lever:56, which, :together
with the cylinder block, is cross-drilled in the
central portion thereof to provide exhaustports
57 tangential the upperiface of the piston when
-disposed:in"its lower.dead centerposition.

The outer end of the:crankshaft 25 ds-provided
“with za fiywheel 758 keyed =thereon -and -locked
«againstlateralimovementby.anut 59. : Arpacking

sgland:2 Iis disposed:betweentthe inner face:ofthe:

flywheel-and the-end:wall:of:the:crankshaft bear-
ing:bloek «f8. 'The:outer: erid-of: the:shaft 26:is
-diametrically ‘reduced: for-the:suppoit-of :a>mag-
netoi60:0f conventional:form which: is:mounted
on:aplatesb (=piloted:on:a: shoulderin-the: bear-
ing: block 749 :.and: retained sthereon xby:a :snap
Ting:62.

‘“Phe: crankshaftcbearings: 29 comprise:rings»63

“havingsannular :grooves:64:therein :adjacent ;the

:outer:ends-thereof, "Thesbore. in the ring is:pro- I
wided with rollers: 65 formed :with diametrically
reduced erid: portions 68:which:are engagedswith
saxsplitring61-of right-angular:transverse section.
Inrassembly, the:inner:flanges of:the:rings:are
“sedbtedzin the: sgrooves:64.and the outer!flanges
-thereof-envelop:spurs: or-pintles$6:in the ends:af
‘the-rollers. ,

" The:lift-or=dwell>of:the-cam’issdesigned; rela~
tive to the bearing faces.of:the:shoesr35,to:effect
thesactuation cof each::of:the :valves:33:and 4
~throughotit: @approximately 290° rof “the-operative
cycle 6f:the engine. The'cam moreover;agwill-be
-seen-in‘¥Fig.:3,"is’ disposed:with:the peak:thereof
insdiamethic alignment with:the crank pin 2T.and
invopposition’ tor the threw:thereof. .Thus;-aswill .
‘he:seeniinFig. 1, the-valve :33-will-be:closed:when
“the erank-pin’ is*in”its~bottom dead :center posi-
tion=arid the valve: 1 §-Willbe closed,-as:shown:in
Fig. 3, when the crank pin is in its top:dead-center
position.

“"The-operative cycle ;ofthe:engineis Jllustra,ted
d1agramma,t1cally in'Figs. 4 £0:8.

“Referring:first to:Fig.:4, as. the-cami32:-passes
‘the shee ard closes:the vaive:'33;aduring the:initial
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‘descent ~of “the :piston, :the rfuel :charge rin i.the (60

«erankease -Will: be:compressed:and-fow through
the'passageways:38:and into the'chamber471. (Be-
‘fore:the:piston reaches bottom dead center tahout
By 6f:the’descent thereof) ;:the:cam will open-the
walve 14 (Fig.75) ~and:the fuel-charge will-enter
sthe :combustion: chamber 46. “When *the:piston
‘reacheschottom:dead: center (Fig:6) the cam-will
-be invitsposition:of imaximum lift, but continued
movement thereof wwill &ffect:the..closure-of:the

65

-valve :as .the-crankshaft:passes-a-point.about-45° 70

‘beyond:bottom: dead:eenter during:the-elevation
-of=the piston (Fig: 7). : Continued:movement-of
:the pistonrwill compressithe fuel charge:entrapped
Within:the:combustion:chamber:until. theerank

@armrreachesiaspoint .approximately 15 forward 75

4
top dead center whereupon the ignition system
will fire the compressed fuel charge and cause the
expansion therecf. As the crank pin passes top
dead center, the expanded gases will effect the
descent of the piston until it reaches its lower-
most position and liberates the burned products
of combustion through the exhaust ports 57.
Before the:piston reaches bottom:idead center,
“the-cam-will-open the valve: (4 (Fig.*b)~and per-
‘mit a portion of the compressed fuel charge in
s¢he crankcase and chamber 47 to flow into the
-eylinder-and.thus.scavage the contents thereof.
:During the last quadrant of the ascent of the
_piston (Fig. 8) the cam will actuate the valve 33

~gdmission-of the fuel mixture from the carburetor
JAnto -the: crankease.  Continued rotation of the
crank and cam will close the valve 83 coincident
“the-passage of the crank arm beyond top dead
center (Fig. 4).

sAlthough zfhe -foregoing :description is :neces-
safily-df-a detailed.character,-in-order that-the
invention:maycbe:completely .set: forth, it is fo be
understood :thatthe: specific-terminelogy -is not
intended to be restrictive:-or-confining, -and.that
rvatious -rearrangements sof :parts- and modifica~
tions:0f detailmay: ke resorted-to-without-depart-
ing from the:scopesor:spirit: of the:invention. as
‘herein:claimed.

“We claim:

1. An internal combustmn enginecomprising-a
-crankease, a cylinder:block thereon-having-a: fuel
‘thamber:therein, a cylinder head: on-:said: block
‘having-a :cumbustion: chamber therein; an intake
poppet valve in said fuel chamber adjacent-said
‘combustion chamber,;a carburetor-on said:erank-
case;-a:carburetor:poppet valve:in said: crankease
subjaeent saidifuel: chamber:in-a:plane:common
to that of saidrimtake-valve,»a:crankshaft: in.satd
:crankcase,:a connecting: rod:.thereon, a; piston in
«said- cylinderzblock:coupled:with said-connecting
‘rod, acamron:said; crankshatt: disposed between
-and:rotatable:about: thepeint of intersection:of
the axes of said intake:and:earburetor-valves,
springs urging:said.valves into operative-engage-
‘ment:with said cam, said-crankcase having:rpas-
isageways «therein -communicating -with:the -car-
‘buretorvalve:opening:the:crankcase and the. fuel
chamber.

- 2.7An internal scombustion :-engine -comprising
a crankcase, g cylinder block thereon -having-sa
fuel chamber therein, a cylinder:head:on :said
‘block -having :a.-combustion .chamber therein,zan
intake poppet valve in said fuel-chamber:ad-
Jacentisaid:combustion chamber; a eareburetoron
said:crankease,za carburetor poppet valve in-said
.crankease: subjacent:said: fuel-chamber; a. crank-
.shaftin:said crankecase; & connecting rod-thereon,
a-piston inssaid cylinder block:-coupled with:said
connecting rod, a cam on said crankshaft dis-
‘posed-betweenmand-operatively;engaged with:said
intake and carburetor=valves,~and a crankshaft
‘bearing:block: in:said-crankease - having-passage-
‘ways ~therein zconnecting -the -carburetor --valve
opening:with:the crahkease: and: fuel chamber.

. 3.;An-internal -combustion -engine. comprising
& crankcase,~a-¢ylinder: block thereon-having a
fuel ehamber .therein, a-¢ylinder head-on said
Jblock: having -a: combustion- chamber-therein, an
intake poppet-valve in:said :fuel:chamber :ad-
jacent..sald combustion- chamber, - a - carburetor
-on-said-crankcase,-a. carburetor: poppet valve. in
said rcrankease -subjacent-said - fuel -chamber,.a
:erankshaft in::said- crankcase, 'a- conneeting .- rod
thereon, a.:piston in-said-eylinder.block:coupled
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with said connecting rod, -a cam. on said crank-
shaft disposed with the peak thereof in axial
alisnment with the connecting rod bearing and
remote therefrom; said cam being disposed be-

tween and operatively engaged with said intake :

and carburetor valves, a wall in said crankcase
defining passageways between said fuel chamber
and said crankease, said carburetor valve being
disposed in a vertical plane common fo said in-
take valve and at an angle of 45° to the medial
axes thereof whereby said cam will effect the
sequential operation of said valves.

4. An internal combustion engine comprising
a crankease, a cylinder block: thereon having a

fuel chamber therein, a cylinder head on said-

block having a combustion chamber therein, an
intake .poppet valve in''said fuel chamber ad-
jacent said combustion . chamber, a carburetor
on said crankecase, a carburetor poppet valve in
said crankcase subjacent said fuel chamber, a
crankshaft in said crankcase, a connecting rod
thereon, a piston in said cylinder block coupled
with said connecting rod, a crankshaft bearing
block in said crankcase valve, lifter shoes mount-
ed for sliding movement in said block and dis-
posed in a common plane transverse the axes of
the crankshaft, a cam on said crankshaft engaged
with said shoes, said bearing block having reecesses
therein connecting the carburetor valve opening
with said crankcase and said fuel chamber.

5. An internal combustion engine comprising a

crankcase, a cylinder block thereon having a.

fuel chamber therein, a cylinder head on said
block having a combustion chamber therein, an
intake poppet valve in said fuel chamber ad-
jacent said combustion chamber, a carburetor
on said crankcase, a carburetor poppet valve in
said crankcase subjacent said fuel chamber, a
crankshaft in said crankcase, a connecting rod
thereon, a piston in said cylinder block coupled
with said connecting rod, a crankshaft bearing
block in said crankcase having a circumferential
groove therein aligned with said fuel chamber, a
transverse opening leading from the groove to the
chamber defined by the crankcase, valve lifter
shoes in said block below said groove engaged
with said inlet and carburetor valves, a cam on
said crankshaft engaged with said shoes, and
springs urging said shoes info engagement with
said cam.

6. An internal combustion engine comprising
a crankecase, a cylinder block thereon having a
fuel chamber therein, a cylinder head on said
block having a combustion chamber therein, an
intake poppet valve in said fuel chamber ad-
jacent said combustion chamber, a carburetor on
said crankcase, a carburetor poppet valve in said
crankecase subjacent said fuel chamber, a crank-
shaft in said crankcase, a connecting rod there-
on, a piston in said cylinder block coupled with
said connecting rod, a crankshaft bearing block
in said crankcase having recesses therein con-
necting with the carburetor valve opening, the
interior of the crankecase, and the fuel cham-
ber, a crankshaft section in said bearing block,
a cam on the crankshaft intermediate said intake
and carburetor poppet valves and operatively en~
gaged therein, a second c¢rankshaft bearing block
in said crankcase in axial alignment with the
first-named bearing block, a second crankshaft
section journaled thereon, shoulders on said
crankshaft sections restraining axial movement
thereof; a flange on the outer end of each of said
bearing blocks demountably connected to the
outer walls of said crankcase, whereby said bear-
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ing bloc¢ks and the crank sections thereon may be
removed as units from the opposed s1des of the
crankcase e
7.-An infernal combustlon engine comprising
a-crankcase, a cyhnder ‘block thereon having a

fuel-chamber therein, a ¢ylinder head on said

block having -a combustion chamber therein, an
intake poppet valve in said fuel- chamber ad-
Jacent said combustion chamber, a carburetor on
said erankcase, a carburetor poppet valve in said
crankcase subjacent said fuel chamber, a crank-
shaft in said crankcase, a connecting rod thereon,
a plston in said cyhnder block’ coupled with' said
connecting rod, ‘a crankshaft bearmg bloek in
said crankease having recesses therem connect-
ing with the-carburetor valve opemng, the in-

terior of the crankcase, and the fuel chamber, a

crankshaft sectlon in: sa1d bearing ‘block, & cam
on the erankshaft intermediate said intake and
carburetor poppet valves and operatively engaged
therein, a second crankshaft bearing block. in
said crankecase in axial alignment with the first-

named bearing block, a second crankshaft section

journaled thereon, shoulders on said crankshaft
sections restraining axial movement thereof, a
boss constituting a connecting rod crank pin on
one of said crankshaft sections, said boss having
an axial opening in the end thereof, a pintle on

the other crankshaft section slidably engaged

with the opening. in said boss, and detachable
means on said bearing blocks for the retention
thereof.

8. An internal combustion engine comprising a
crankease, a cylinder block theeron having a fuel
chamber therein, a cylinder head on said block
having a combustion chamber therein, an intake
poppet valve in said fuel chamber adjacent said
combustion chamber, a carburetor on said crank-
case, a carburetor poppet valve in said crankcase
subjacent said fuel chamber, a crankshaft in said
crankecase, a connecting rod therson, a piston in
said cylinder block coupled with said connecting
rod, a crankshaft bearing block in said crank-
case having recesses therein connecting with the
carburetor valve opening, the interior of the
crankcase, and the fuel chamber, a crankshaft
section in said bearing bleck, a cam on the crank-
shaft intermediate said intake and carburetor
poppet valves and operatively engaged therein, a
second erankshaft bearing block in said crank-
case in axial alignment with the first-named beay-
ing block, a second erankshaft section journaled
thereon, shoulders on said crankshaft sections
restraining axial movement thereof, and antifric-
tion bearings in said bearing blocks comprising
cylindrical races having internal grooves adjacent
the outer ends thereof, rollers in said races, pins
protruding from the opposed ends of said rollers,
and snap rings of right angle cross section en-
gaged in said grooves and with said pins.

9. An internal combustion engine comprising a
crankcase having a carburetor passageway there-
in, a cylinder block thereon having a fuel passage-
way therein communicating with the first-named
passageway, a cylinder head on said block hav-
ing a combustion chamber therein, a crankshaft
in said crankcase, a connecting rod thereon, a
piston in said cylinder block coupled with said
connecting rod, a single lift cam on said crank-
shaft, a poppet valve in the cylinder block pas-
sageway disposed in radial alignment with the
axes of said cam and operatively engaged with
the face thereof, and a poppet valve in the crank-
case disposed in radial alignment with the axes of
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said-eam: andfopemtwely engaged~w1th thesface
thereof. . -

10. An internal combustlon engine compmsmg
-a.crankease,-a-cylinder. block .thereon,.a cylinder

head-on: said block,-ar.crankshaft. in.said.erank- .5

CASE, B connectmg Tod thereon,a. piston. coupled
Aherewith, a-cam.-on..said.crankshaft, .an -inlet
.poppet:valve in said :eylinder.block.engaged:with
said.cam-above the.axis.of. rotation.thereof,.and

-a.carburetor.poppet-valve.in. said.crankcase.en- :10

gaged with.saidcam. below .the. axis. of. rotation
thereof

11.-An mternal combustlon .engine.comprising

_.a erankease,.a.cylinder.block thereon,.a.cylinder

headvon said.block, .a.crankshaft in said.crank- :15

case,.a connecting.rod ‘thereon,. a, piston..coupled
Atherewith, an inlet poppét.valve in the top of said
-eylinder-block,.a.carburétor. poppet. valve.in'the
:bottom of: said crankcase,.and:a-single lift.cam

8
-an-the:crankshaft. dlsposed Jhetween..said - valves
forthe: sequentlal operation:thereof,
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