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~ This invention relates to an improvement in
internal combustion engines and has for one pur-
pose to provide a light, compact, efficient engine
unit.

Another purpose is to provide improved means
for supplying clean air to the carburstor of an
engine unit.

Another purpose is to provide an improved
shroud structure.

Anocther purpose is to provide an improved qir
cleaning means.

Other purposes will appear from time to time
in the course of the specification and claims.

The invention is illustrated more or less dia-
grammatically in the accompanying drawings
wherein:

Figure 1 is a front elevation with parts broken
away and with some concealed parts indicated.in
dotted line;

Figure 2 is a side elevation;

Figure 3 is a section on the line 83 of Fig-
ure 1, on an enlarged scale;

Figure 4 is a section on the line 4—4 of Fig-
ure 3;

Figure 5 is an end view of part of the struc-
ture shown in Figure 4, with parts broken away;

Figure 6 is a section on the line £—$§ of Fig-
ure 9; :

Higure 7 is an end view of part of the air filter
structure, with parts broken away; and

Figure 8 is a section on the line 8—38 of Figure 7.

Like parts are indicated by like symbols
througheut the specification and drawings. '

Referring to the drawings, 1 generally indi-
cates any suitable support or surface on which
the engine structure as @ whole may be posi-
tioned. 2 is & hollew base structure adapted to
serve as an oil reserveoir. It is provided with
flanges or lugs 3 through which may pass se-
curing bolts 4. 5 is any suitable drain plug.
1 indicates the upper edge of the surface of the
base which surrounds any suitable aperture, not
shown, for communication with the interior of
the engine block. The engine block is generally
indicated at 8, and has a bottom wall portion §
abulting against the corresponding portion 7 of
the base 2. The details of the base and engine
block do nof of themselves form part of the pres-
ent invention. It will be understood however
that the engine block includes and surrounds an
appropriate engine cylinder in which any suit-
able. piston, not herein shown, may move, and
wherein any suitable crank shaft 13 is rotatably
positioned and is driven by said piston. 11 is'any
suitable starting pulley, the details of which do
not form part of the present invention. {2 is'any
suitable fly wheel having a fan component or a
series of blades i3. The upper portion of the
engine block is provided about its sides with a
plurality of cooling fins 5. Other cooling fins
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1§, shown in end view in Figure 2, may extend
upwardly from the top of the engine block. 22
is any suitable exhaust aperture from which may
extend any suitable exhaust passage, not herein
shown, 23 is any suitable inlet for the mixture.
24 generally indicates a unitary side plate with
an outwardly extending tubular portion 25 hav-
ing an upper cut away or air inlet portion 26
and an end lug 27 screw threaded to receive the
thread 29 of a securing element or screw 28 hav-
ing an external head 30. 3{ is an air inlet pas-
sage extending to and preferably integral with
a carburetor structure 32. Entry of air through
the inlet 26 and along the member or passage
31 may be confrolled by any suitable choke valve
such as the butterfly valve 32 controlled by an
exterior lever 28. '35 is any suitable ligquid fuel
inlet or passage extending to any suitable fuel
tank 35, the details of which do not form part
of the present invention. 37 isa mixture passage
along which the carbureted mixture flows to the
inlet 23 of the engine block. The details of the
carburetor do not of themselves form part of the
present invention.

Surrounding the fly wheel 12 and the fan 13
is a shroud generaily indicated as at 48. It is
provided with a series of arcuate air inlets 81,
generally concentric with the axis of the shaft
{8. The shroud inecludes a surrounding or side
wall 42, extending to the engine housing to which
it may be secured by any suitable securing screws
43, The direction of rotation of the fly wheel is
indicated by the arrow in Figure 1. It will be
noted that a substantial part of the side wall
22 of the shroud conforms roughly to the periph-
ery of the fiy wheel 12. This arc of conformity
extends roughly from the point A of Figure 1
counter-clockwise to the point B. From that
point the wall 42 diverges outwardly from the
periphery of the fly wheel. The ubpper pertion
of the shroud includes a top wall portion 44 curved
or inclined toward the top of the engine block
and terminates at or slightly above the level of
the upper edges of the top cooling fins {8, The
shroud is so formed as to direct air horizontally
along and between the fins {6 and along and
between the fins £5. Any suitable bafile struc-
ture 45 may be employed in connection with the
fins to deflect the air delivered along the fins.
An upper deflector 46 may also be employed. The
upper portion of the shroud 49 is also provided
with a top plate &7 through which extends a
shorting button £8 which may be moved into con-
tact with any suitable spark plug located within
the shroud.

It will be observed that the partition plate 24
carries at one side the carburetor structure 32 and
at the other an air cleaner structure entirely
housed within and included within the normal
contour of the shroud 40. The plate 24 is provided
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with a circumferential shoulder or outwardly ex-
tending flange 24a on the air cleaner side, and
has a shoulder or integral sleeve 24b outwardly
extending from the carburetor side. As shown in

Figure 3 the carburetor is so positioned that its_

air intake element 31 extends within the shoulder
24b and is gasketed in any suitable fashion, as
by the gasket 24c.

The air cleaner assembly is: removably: posi-

tioned within the shroud 40. The shroud is pro--

vided with an aperture 50 partially surrounded
by an inwardly extending flange- 51 opposite to
and of the same shape as the circumferentially
extending flange 24a. The assembly includes an-
outer air housing generally indicated as 52 and
having end walls 53, 54 connected by a partly
circumferential side-wall 55 having upper edges
55q. 57 is an aperture in the end wall 53 of such
size that the housing §2 can be slipped over the
air inlet duct 25. It will be understood that the
contour of the wall 55 is the same as that part of
the flanges 24a and 5! which it engages. 56.is an
outer wall or plate.welded or otherwise secured
to the end wall 54. The two walls are apertured
as at 75 to receive the securing screw 28, whereby
the air cleaner. assembly may be locked or fas-
tened. in position as shown in Figure 3. It.will be
noted that the plate 58 is somewhat larger than
the end wall 54, and overlaps the edges of the
aperture 50, Removably inserted in the outer
air cleaner housing 52 is a structure: which in-
cludes end plates 58; 59 connected by an arcuate
top wall 60 which, with the wall 56 completes the
closure of the outer housing 52. The top wall 60
is provided with a longitudinally extending air
inlet slot 61, herein shown as at its highest por-
tion. Welded between the walls 58, 59 is a U-
shaped partition 62 which conforms generally to
the contour of the end walls 58, 59 but is spaced
inwardly therefrom. The wall 62 may be pro-
vided with end flanges. 63 which may be welded
to the inner faces of the plates 58; 59. It will also
be noticed that the wall 62 defines a space some-
what greater in diameter than the outside diame-
ter of the air duct 25. The lower edges of the
wall 62 are connected by any suitable screen
structure herein shown as a labyrinth or a succes-
sion of layers of mesh 65, the spaces hetween
which may, if desired, be filled with air pervious
material such as metallic fibers or the like. The
wall 58 is provided with an aperture 68 of such
size that the assembly can be slipped over the air
inlet duct 25. The opposite end wall 53 is aper-
tured as at 67 to permit the passage of the se-
curing screw 28. When the securing screw 28 is
in the position in which it is shown in Figure 3 the
parts are all solidly locked in position. It will be
understood that the assembly is assembleq out-
side and any suitable quantity of a liquid such as
oil, as indicated at 19, is positioned in the bottom
of the housing 53.

Extending above the slot 61 is a sloped baffle T1
having an upturned edge 12. It may be secured
to the shroud 40 as by a flange 13 which may be
welded to the shroud. A vertical bafie T4 is also
positioned within the shroud 40 and is shown in
dotted line in Figure 1.

80 indicates any suitable governor shaft carry-
ing a lever having arms 81 and 82. 83 is any suit-
able actuating rod for actuating the throttle valve
not herein shown. The butterfly valve or choke
33 is controlled by hand, for starting and for run-
ning with a cold engine. 85 is any suitable spring
tending to move the governor shaft 80 in a clock-
wise direction, referring to the position of the

4

parts as shown in Figure 2. It will be understood
that the details of the carburetor and its actuat-
ing means do not of themselves form part of the
present invention.

_It. will. be realized that, whereas, we have de-

_.seribed and illustrated a practical and operative

" device, nevertheless many changes may be made

iy the size; shape; number and disposition of parts
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“We-therefore wish our description and drawings
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cise showing.

The use and operation of the invention are as
follows:

We provide a simple compact engine structure
with s minimum of exterior parts and with a
streamlining of contour which saves space and
produces a sightly engine assembly. The shroud
48.may. be formed as a single metal body, or from
5 single metal sheet, when stamped. Its front
wall and its side wall 42 may be unitary, and the
air directing baffles Tl and T4 may, if desired, be
permanently secured thereto. The air cleaning
mechanism is entirely housed within the shroud
40 and is mounted on the shroud 49. The sepa-
rator or partition plate 24 cooperates with the
shroud 40 in supporting the air assembly, and also
supports or connects to the air cleaner intake
portion 31 of the carburetor assembly 32.

With reference to the air cleaning feature,
the fly wheel 12 rotates in a clockwise direction,
referring to the position in which it is shown in
Figure 1. In response to the rotation of the fan
component 13 of the fly wheel, air is drawn in
through the air inlets 21 and is delivered gener-
ally tangentially outwardly from the periphery
of the fan. Under the influence of the rotation
of the fan air will travel in the direction of the
arrows C, along the inner face of the shroud side
wall 42: and will flow between the wall 42 and
the. adjacent portion or wall 55 of the cleaner
housing.

.Where there is grit or dirt in the air the heav-
ifer particles will tend to travel along the inner
face of the wall 42 and will pass beyond the
bafile: 11, _If these heavier particles drop, they
are deflected by the bafile T, and its upward ex-
tension 12, away from the cleaner air inlet open-
ipg 61. ‘Thus there will be an initial separation
of coarser particles from the air before the air
passes -to the interior of the air cleaner assem-
bly. The coarser particles will be carried by the
air on passing across or about the top of the
engine block. They will also be arrested by the
baffle 74 which will assist in protecting the spark
plug. The coarser particles will finally escape
with the air which passes along the cooling fins
{5 and 16. Some finer particles may pass down-
wardly and inwardly through the slot 61. The
direction of movement of air carrying these finer
particles is indicated by arrows in Figure 4. A
body of oil 70 is located in the bottom of the air
cleaner housing 52. The air is constrained to
several sharp changes of direction and much of
the dirt will be received in the oil bath 70. Also
the movement of air through the cleaner will tend
to earry.oil up inte the air pervious filter struec-
ture. 65, where other particles will there be re-
moved. from the air. The air passes upwardly
through. the filter, and with another change of
direction flows through the aperture 26 of the air
duct. 25 and thence, passes the choke valve 33
and along the passage 31 to the carburetor.

The structure thus shown is compact, is en-
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tirely housed within the shroud, is easily applied
and easily removed for inspection, cleaning, or
addition of oil. The engine herein shown lends
itself to streamlining and to compactness and
provides a substantially enclosed structure which,
however, is readily accessible by removal of the
screw 39, or by bodily removal of the whole shroud
structure. Before removing the shroud it will be
necessary, however, to release the screw 30 and
remove the air cleaner assembly. The rope start-
ing pulley which is also readily removable must
also be removed to permit removal of the shroud.

An important feature of the invention is the
provision for obtaining an initial separation of
the heavy particles from the air before it enters
the cleaner. Referring for example to Figure 4,
the heavy particles hug the face of the wall 42
of the shroud and pass upwardly through the
space between the air cleaner and the shroud
wall and continue through the gap between the
bafile portion 12 and the shroud 42,

Referring to Figure 4, the heavy particles pass
upwardly along the inner face of the wall 42 and
on heyond the upwardly bent flange portion 72.
Only the final particles reach and pass through
the slot 6!. There are zones of turbulence at
the areas marked = and v, in Figure 4. Thus
the location of the air cleaner in relation to the
shroud and the employment of the flange or
bafle T4, T2 insures an initial separation or elim-
ination of the heavy particles.

For purposes of convenience we have illustrated
our invention as applied to a single cylinder four-
stroke Otto cycle engine because it happens that
that is the particular type of engine on which
this air cleaning air supply system is used. Ob-
viously a multiplicity of cylinders might be sup-
plied with cleaned air fo support combustion by
the same type of combustion as that disclosed and
obvicusly also while we have illustrated and in
many cases specifically claim a carburetor. A
carburetor is nothing more or less than g means
for measuring out the right amount of fuel to
bhe burned in the engine cylinder in the presence
of clean air so if our invention were applied to
a Diesel cycle engine the effect of air cleaning
would be exactly the same, It is our intent, there-
fore, that our invention be applicable to any suit-
able type of engine with any desired number of
eylinders and with any desired internal combus-
tion engine cycle.

We claim:

1. For use with a shroud and a fan in said
shroud, an air cleaner assembly adapted to clean
air drawn into said shroud by said fan, said as-
sembly including s housing, mounted within sald
shroud, in the general line ¢of delivery of air from
said fan, said housing having an air inlet aper-
ture masked by the housing itself from the di-
rect delivery of air by the fan, and an air outlet
duct extending from the interior of said housing
to the exterior of the shroud.

2. For use with a shroud and a fan in said
shroud, an air cleaner assembly adapted to clean
air drawn into said shroud by said fan, said as-
sembly including a housing, mounted within said
shroud, in the general line of delivery of air
from said fan, said housing having an air inlet
aperture masked by the housing itself from the
direct delivery of air by the fan, an air outlet
duct extending from the interior of said housing
to the exterior of the shroud and baffle means,
mounted in said shroud and outside of said hous-
ing, overlying said air inlet aperture.

3. For use with a shroud and a fan in said
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shroud, an air cleaner assembly adapted to clean
air drawn into said shroud by said fan, said as-
sembly including a housing, mounted within said
shroud, in the general line of delivery of air from
said fan, said housing having an air inlet aper-
ture masked by the housing itself from the direct
delivery of air by the fan, an air outlet duct ex-
tending from the interior of said housing to the
exterior of the shroud, said housing defining, with
an opposed portion of said shroud, a restricted
air passage through which air and entrained
coarse particles may pass.

4, For use with a shroud and a fan in said
shroud, an air cleaner assembly adapted to clean
air drawn into said shroud by said fan, said as-
sembly including a housing, mounted within said
shroud, in the general line of delivery of air from
said fan, said housing having an air inlet aper-
ture masked by the housing itself from the direct
delivery of air by the fan, an air outlet duct ex-
tending from the interior of said housing to the
exterior of the shroud, said housing defining, with
an opposed portion of said shroud, a restricted
air passage through which air and entrained
coarse particles may pass and baffle means in
said shroud overlying said air inlet aperture, and
adapted to prevent the access of heavy particles
thereto.

5. In air cleaner means for the carburetor of
an internal combustion engine, a partition plate,
one side of which is adapted to form part of a
motor shroud, a carburetor secured in relation
to the opposite side of the plate, an air cleaner
including a housing positioned on the shroud side
of the plate, said housing having an air inlef
adapted to receive air from the shroud side of
the plate, and an air outlet extending through
said partition plate to said carburetor, said air
inlet being protected by the housing itself from
the direct flow of air moving within said shroud.

6. In air cleaner means for the carburetor of
an internal combustion engine, g partition plate,
one side of which is adapted to form part of a
motor shroud, a carburetor secured in relation
to the opposite side of the plate, an air cleaner
including a housing positioned on the shroud side
of the plate, said housing having an air inlet
adapted to receive air from the shroud side of
the plate, and an air outlet extending through
said partition plate to said carburetor, said air
inlet being protected by the housing itself from
the direct flow of air moving within said shroud,
and a baffle adjacent said shroud, overlying said
air inlet.

7. In combination, a fan and a shroud, said
shroud having an intake aperture and including
a side wall having a portion conforming gener-
ally to but spaced slightly outwardly from the
periphery of the fan, and a portion diverging
outwardly from the periphery of the fan, along
the direction of flow of air delivered by said fan,
and an air cleaner located within said outwardly
diverging portion of the shroud, and positioned
radially outwardly beyond the periphery of the
fan, the air cleaner including a housing having
an air intake aperture within the shroud, and
an outlet aperture in communication with a space
exterior to said shroud, said air intake aperture
being on the lee side of said cleaner housing, in
relation to the direction of flow of air within said
outwardly diverging portion of the shroud side
wall.

8. In combination, a fan and a shroud, said
shroud having an intake aperture and including
a side wall having a portion conforming generally
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to but.spaced slightly outwardly from the periph-
ery of the:fan, and a portion diverging outwardly
from the periphery of the fan, along the direction
of flow 'of air delivered by :said fan, :and -an air
cleaner located within said .cutwardly diverging
portion of the sshroud, -and positioned radially
outwardly beyond the.periphery:of the fan, the
air cleaner including a housing having -an :gir
intake aperture within ithe .shroud, and an .out-
let aperture in communication ‘with a:space ex-
terior to said shroud, :said .air intake -aperture
being at the top of said housing, said .diverging
portion of the shroud side wall being formed and
adapted to direct air upwardly .about said hous-

ing, along both sides thereof, -one side of :said ;

hicusing conforming:generally tobut being spaced
slightly inwardly from the face -of :said shroud
side wall.

9. In a shroud and air-cleaner structure, a'plate
defining the inner 'end of .a shroud, -a shroud
housing secured to said plate .and including a
circumierential side wall:portion.and an end wall
portion ‘having air inlet. aperture means, :an air
cleaner removably mounted in :said shroud, said

cleaner including :a housing having :a circumfer- . .

ential wall extending between “the end walls of
said shroud, and:an airzinlet in sgid:shroud, said
first mentioned plate having an aperture adapted
to act as anoutlet aperture for said zir cleaner,
said air .cleaner being bodily outwardly remov-
able through the last mentioned .end wall of the
shroud. ’

10. In combination, a rotary air :impeller, a
housing enclosing it, ‘having ‘two ‘generally ‘par-
allel walls -one cn .either side thereof and be-
tween them g generally spiral wall outwardly :di-
verging from the periphery of the “impeller :in
the general direction. of the flow of air discharged
thereby, an dir cleaner “housing of air ‘foil con-
tour Jocated in the angular 'space ‘between the
spiral wall'and the impeller and extending across
that space between the-two parallel walls, there
being ‘an air intake “port for the air cleaner on
the trailing edge thereof, an air discharge -pas-
sage leading from-the interior of the:cleaner.out
threugh one of the parallel walls.

11. In combination, a rotary air impeller, a
housing -enclosing “it, -having two ‘generally par-
dllel walls one on either side thereof and e~
tween them a generally spiral wall -outwardly: di-
verging from ‘the periphery ‘of the impeller in
the general direction of the flow of air discharged
thereby, an air cleamer housing ‘of air foil con-
tour lccated in the angular space between' the
spiral wall and the impeller and extending:-across
that space between the two paralle]l walls, there
being an zir intake port for ‘the air-cleaner on
the trailing edge ‘thereof, -an -air ‘discharge pas-
sage leading from the interior of the-cleaner-out
through one of the parallel walls, the air-cleaner
being inwardly spaced from -the ‘spiral wall and
so positioned with respect -thereto -as to rdefine
a flat curved passage for dust laden air -of -uri-
form width -and generally uniform thickness be-
tween the spiral wall and the cleaner housing.

12, In -combination, -a rotary -air -impeller, a
housing enclosing it, having ‘two generally par-
allel' wallsone on-either side thereof-and between
them a generally spiral wall outwardly diverging
‘from the periphery of the impelier-in the-general
direction -of the ‘flow of -air -discharged thereby,
an air cleaner housing of air foil contour located
in the angular space between the spiral wall and
the impeller and extending:across.that.space.be-
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tween -the two parallel walls, there being :an air
intake ‘port for the air cleaner on the trailing
edge thereof, an air discharge passage leading
from:the interior of the cleaner out through one
of the parallel walls, an engine block adjacent
one ‘of the parallel walls, that wall being ported
to -discharge air under pressure against the en-
gine block, an air conduit leading from the dis-
charge passage to the engine to supply cleaned
air-to support combustion therein,

-13. In combination, -a rotary air impeller, a
housing enclosing it, having two generally par-
allel-walls one on either side thereof and between
them a generally spiral wall outwardly diverging
from -the periphery of the impeller in the general
direction of the flow of air discharged thereby,
an air-cleaner housing of air foil contour located
in the:angular space between the spiral wall-and
the impeller and extending across that space be-
tween -the two parallel walls, there keing an air
intake port for the air cleaner on the trailing
edge :thereof, an -air discharge passage leading
from the interior of the cleaner out through one
of the parallel walls, the air cleaner being in-
wardly spaced from the spiral wall and so posi-
tioned with respect thereto as o define a flat
curved passage for <dust laden air of uniform
width and generally uniform thickness between
the -spiral wall and the cleaner housing, an en-
gine block adjacent cne of the walls, that wall
being ported to discharge air -under -pressure
against the engine block, an air conduit leading
from the discharge passage to the engine to:sup-
ply cleaned air to support combustion therein.

14. In combination, a rotary air impeller, a
housing enclosing it having a generally spiral wall
cutwardly diverging from the periphery of the
impeller -in the general direction of flow, an air
cleaner-located in the angular space between the
spiral wall and the impeller, having an air in-
take port on the upstream side of and masked
by the air cleaner housing, an exhaust tube ex-
tending at least partially across the interior of
the cleaner and through one wall thereof and
the ‘wall of the impeller housing, a port -in the
tube communicating with the interior of the
cleaner:and a labyrinthine passage in the cleaner
between the intake port and the port in the tube,
‘there being an uninterrupted air passage on both
sides of the cleaner between it and the impeller
and between the cleaner and the spiral wall.

HARRY GOLDBERG.
STANLEY Z. SIWEK.
WILLIAM J. CARTER.
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