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Patented Feb. 23, 1954 2,669,979 

UNITED STATES PATENT OFFICE 
2,669,979 

REED WALWE UNIT FOR CRANKCASE 
NDUCTION ENGINES 

Elmer C. Kiekhaefer, Cedarburg, Wis. 
Application September 11, 1950, Serial No. 184,242 

(C. 123-3) 9 Claims. 

This invention relates to crankcase induction 
valve means for two-cycle, internal combustion 
engines, and particularly two-cylinder, alternate 
firing engines. - 
The invention provides a crankcase induction 

reed Valve unit which admits and directs the 
fuel mixture into the crankcase in streams di 
rected radially from and arranged about the 
Crankshaft passing through the crank chamber. 
A principal object of the invention is to pro 

vide a reed valve unit which will admit greater 
fuel charges more efficiently into the crank 
chamber. 
A further object is to provide a valve unit of 

maximum volumetric capacity without neces 
sarily increasing the volumetric capacity of the 
crank chamber to accommodate the valve unit. 
Another object is to provide a more efficient 

arrangement of the reeds with respect to the 
crank chamber of an engine. 
A more particular object is to admit the fuel 

mixture into the main part of the crankcase 
chamber in the most direct manner whereby the 
engine will receive a greater amount of fuel 
charge with each stroke. 
These and other objects and advantages will 

be more fully Set forth in the following descrip 
tion of a preferred embodiment of the invention 
as illustrated in the accompanying drawings. 
In the drawings: 
Figure 1 is a perspective view of the split bear 

ing block adapted to support the center main 
bearing of an engine crank shaft and showing 
the passages as formed therein for the crank 
case induction system of the engine; 

Fig. 2 is a plan view of the joined block show 
ing the reed sections and rocker arms therefor 
as arranged on one face of the block; 

Fig. 3 is a view taken on line 3-3 of Fig. 2 
showing the mating surface of one of the mem 
bers of the bearing block; 

Fig. 4 is a front elevation of the block show 
ing the upper set of reeds in 
the lower reeds closed; . . . . . 

Fig. 5 is a detail plan view of a section of the 
reeds; - ... -- - - - - 

Fig. 6 is a detail plan view of a section of the 
rocker arms; . . . . 

Fig. 7 is a cross-sectional view of a two-cycle, 
alternate firing, two cylinder engine employing 
crankcase precompression with one piston cut 
away to show the intakeports and employing the 

open position and 
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reed valve-center bearing block shown in Figs. - 
1 to 4; and . - - 

Fig. 8 is a horizontal transverse section of the 55 

2 
engine shown in Fig. 7 viewing the valve block 
in plan as shown in Fig. 2. 
The engine shown in the drawings includes the 

cylinder block and member 2 which join in 
a transverse plane passing through the axis of 
the engine crankshaft 3. Crankshaft 3 is Sup 
ported at each end in the journal bearing a S 
semblies 4 which close the opposite ends of the 
generally cylindrical crankcase 5 formed jointly. 
by cylinder block and member 2. 
Each of the two cylinder bores 6 opening into 

crankcase 5 carries a piston 7 connected by a 
rod 8 to the corresponding upper and lower crank 
throws 9 and 0, respectively, of crankshaft, 3. 
Crank throws 9 and O are spaced 180° with . 
respect to the crankshaft axis so that the pistons 
reciprocate in opposite directions for alternate 
firing or with each 180° of crankshaft rotation. 

Crankcase 5 is divided into the separate upper 
and lower crank chambers and 12 by the bear 
ing block 3. 
In the two-cycle operation of the engine, the 

fuel mixture is admitted into the cylinders 
through the corresponding passages 4 in the 
side of cylinder block . Each passage 4 com 
municates with the respective crank chamber 
and opens through ports 5 into the respective 
cylinder bore 6. The exhaust gases are dis 
charged through opposite ports 6 opening from 
each cylinder bore into suitable exhaust means, 
not shown. The intake and exhaust ports of 
each bore are controlled by the respective piston 
which opens the ports at the lower end of each 
piston stroke and otherwise closes the ports dur 
ing the compression and power stroke. 
The precompression of the fuel mixture for . . 

transfer of the mixture through passages 4 to 
the respective cylinder and to displace the ex 
haust gases remaining in the fired cylinder is.. 
effected With each crank chamber by the cor 
responding piston during the downward power 
stroke. . . . . . . 
The two complementary, semi-circular bearing. 

members comprising block 3 are joined by: 
bolts 8 passing therethrough on each side of a 
gentral axial bore f 9 as shown in Fig. 3. Bore. 
9 is adapted to fit the center bearing 20, of . 
crankshaft 3 between crank throws 9 and to for 
the journal support of the crankshaft. The outer 
dimension of members. 7 fit the Corresponding 
machined inner surfaces of crankcase 5 to di 
vide the latter into chambers and 2. - 
The induction manifold passages 2 in mem 

bers jointly register with the opening 22 in. 
crankcase member 2. The carburetor 23 secured" 
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to and carried by crankcase member 2 provides 
for delivery of the fuel mixture through Opening 
22 to passages 2 from which the fuel is selec 
tively admitted to chambers and 2 as con 
trolled by the upper and lower reed valves 24 and 
25, respectively. Opening 22 is generally circular 
adjacent to carburetor 23 to conform with the 
usual circular fuel-mixing paSSage, not ShOWI), Of 
the carburetor. The cross-section of opening 22 
is generally uniform in area, and extends circum 
ferentially of members to correspond With 
the rectangular cross-section of passages 2 
where they register with opening 22. This re 
duces the distance from the carburetor to the 
valves 24 and 25 for greater induction of fuel 
into chambers f f and f2 and provides a more 
turbulent-free flow of the air thereto. 
The reed valves 24 and 25 include and control 

two series of valve ports 26 provided in each 
member 7 which open from passages 2 into 
the respective chambers and 2. The arranges 
ment of ports 26 and passages 2 with respect 
to chambers f l and 2 is similar to that disclosed 
and claimed in the co-pending application of 
the present inventor, Serial No. 117,325, filed 
September 23, 1949, Patent No. 2,612,882, granted 
October 7, 1952, for Crankcase Induction Valve 
for Tw. cle Engine. 

Each port 2.6 may be circular as shown and is 
thereby readily formed by drilling. Each series 
of ports opens from passages 2 into the corre 
sponding chamber and are arranged symmetri 
ally about the bore 9 supporting the center 

main bearing 20 of crankshaft 3. 
The flat, flexible reeds 27 are disposed normally 

to close ports 26 and in response to a greater 
pressure in passages 2 to open the ports and 
allow the admission of the fuel mixture to the 
respective chamber during the up-stroke of the 
corresponding piston, as described above. Reeds 
27 for each series of ports in each member 7 are 
joined at their roots by a semi-circular base 
strip. 28. The rockers 29 which limit the opening 
movement of the respective reeds are similarly 
formed and joined by a semi-circular base run 
ner 30 of semi-circular form for each set of 
rockers 29. 

Before assembly of members T on crankshaft 
3 the reeds 27 and corresponding rockers 29 are 
first secured to the upper and lower faces of each 
member 7. The rockers are secured to member 

by the bolts 3 with reeds 27 disposed there 
between and located thereon by the projecting 
pias. 32 which pass through the reed base strip 
28 and runner 30 of the rockers. The annular 
groove 33 formed in both upper and lower faces 
of block 3 is disposed to receive any dirt be 
neath the reeds. Such dirt tends to be worked 
into the minimum clearances between the reed 
and the block. By location of the groove where 
the curvature of the reed in an open position 
begins to lift from the block, the groove serves to 
prevent dirt or foreign matter from becoming 
lodged therebetween and accumulating to inter 
fere with the full closing of the ports. 
The upper and lower reed valves and block 3 

are dimensioned to occupy the space around the 
crankshafteenter main bearing 20 between crank 
throws 9 and 10. 
Each reed 27 projects from base strip 28. 

radially or from a center and toward the circum 
ferential wall of crankcase 5. In opening ports 
26 the flexible reeds are lifted from block 13 by 
the greater pressure within passages 2 against 
rockers 29. The rockers limit the flexing of 
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4. 
reeds 2 and distribute the stress by limiting the 
flexing generally to an arc of a circle. 
When the ports 26 to either the upper or lower 

chambers, if and 2, respectively, are opened the 
reeds are angularly disposed with respect to the 
direction of flow of fuel mixture through the 
ports so that the fuel mixture is directed against 
the Walls Of the chamber. 
The fuel mixture entering the chamber is given 

some rotational movement by the crankshaft 3 
and otherwise enters the chamber in all direc 
tions and flows around the crank throw into the 
larger open center of the chamber, as shown in 
Fig. 8. In addition, several reeds are adjacent 
to the piston and cylinder bore which latter 
opens into the crank chamber. The reeds of the 
ports referred to serve to direct a flow of mix 
ture into the bore beneath the piston. 

All of the reeds controlling the ports opening 
into a chamber open and close substantially in 
unison. The arrangement of the reeds and mani 
fold system utilizes the space between the crank 
throws which in engines of the class described 
is considerable by reason of the high bore-stroke 

5 ratio and spacing of the cylinders. 
The fuel mixture may be considered to be 

admitted to the crank chamber about the periph. 
ery of one side or cheek of the crank throw. 
radial arrangement of the reeds provides di. 
tion of the flow in divergent directions with 
minimum of interference by the crank throw and 
allowing maximum velocity so that the maximum 
amount of gas mixture is admitted with each 
up-stroke of the piston. ::: . . . 

Various embodiments of the invention may be employed within the scope of the following 
claims. . . -. 

I claim: 
1. In a two-cycle, internal combustion engine, 

a crankshaft, a crankcase having circular end 
walls journally supporting said crankshaft and 
side walls forming therewith a crank chamber. 
adapted to receive a fuel mixture for precom 
pression prior to transfer to the engine cylinder, 
a passage within one end wall aid cra 
opening thereinto through a series of ports sym 
metrically arranged about said crankshaft, and 
a reed valve normally closing each respective 
port and disposed with respect thereto to open 
into the crank chamber and direct the fuel mix 
ture entering the chamber radially of the crank 
shaft and against the adjacent side wall of said 
crankcase. 

2. In an internal combustion engine haying a 
crankcase forming a crank chamber 
tion and precompression of the 
crankshaft having a crank t 
bearing supporting said 
having an end wall adjac 
and spaced therefrom and i mentary bearing supporting 
bearing and having a side wall extending from 
said end wall about said crank throw, a fuel 
induction passage formed in said grankcase hays 
ing a series of ports opening in said end wall, 
said ports being arranged about said bearing and 
opening towards said crank throw, and valve 
reeds fixed at one end to said end wall and haws 
ing a free opposite end, the fixed ends of said 
valve reeds being adjacent, said bearing and the 
free end extending toward the side wall of the 
crankcase, said reeds being normally seated over 
said ports on said end wall and subject to flex 
ing to open Said ports and allow the entry of 
fuel mixture therethrough into Said chamber, 
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the opposite end of each reed being angularly 
disposed to deflect the fuel mixture passing 
through said ports radially of said crankshaft 
and against the adjacent wall of said chamber. 

3. In a two-cycle, internal combustion engine 
having a crankshaft and a crank chamber re 
ceiving a fuel mixture for precompression, said 
chamber being Substantially cylindrical and hav 
ing a circular end Wall spaced from the Crank 
and normal to the axis of crank rotation, a series 
of ports opening into said chamber from said 
end wall for the delivery of fuel mixture thereto, 
and a series of flexible reeds having a common 
circumferentially extending base Strip secured 
upon said end wall, each reed extending radially 
from said strip over a respective port normally 
closing the latter and being disposed to be lifted 
from said end wall to open said port and to 
deflect the fuel mixture entering Said chamber 
against the side Walls of Said chamber adjacent 
the end Wall thereof and around the crank into 
the center of the chamber. 

4. In an internal combustion engine having 
a crankcase forming a crank chamber for in 
duction and precompression of the fuel mixture, 
a crankshaft having a crank throw and a jour 
nal bearing supporting said throw, said crank 
case having an end Wall adjacent the crank 
throw and Spaced therefrom and including a 
complementary bearing supporting Said crank 
shaft bearing and having a side Wall extending 
from said end wall about said crank throw, a 
fuel induction passage formed in said crankcase 
having a series of ports opening in said end Wall, 
said ports being arranged about said bearing and 
Opening towards Said crank throW, WallWe reeds 
fixed at One end to said end Wall and having a 
free opposite end, the fixed ends of Said valve 
reeds being adjacent Said bearing and the free 
end extending toward the side wall of the Crank 
case, said reeds being normally seated over Said 
ports on said end wall and subject to flexing to 
open said ports and allow the entry of fuel miX 
ture therethrough into said chamber, the op 
posite end of each reed being angularly disposed 
to deflect the fuel mixture passing through Said 
ports against the adjacent Wall of Said chan 
ber, and radially arranged arms secured to said 
end Wall and projecting over each of Said reeds 
to imit the flexing of Said reeds. 

5. In a two-cycle, internal combustion engine 
having a crankshaft and a crank chamber re 
ceiving a fuel mixture for precompression, said 
chamber being Substantially cylindrical and hav 
ing a circular end wall spaced from the crank 
and normal to the axis of Crank rotation, a Series 
of ports opening into said chamber from Said 
end Wall for the delivery of fuel mixture there 
to, a series of flexible reeds having a COInnon 
circumferentially extending base strip secured 
upon said end wall, each reed extending radially 
from said strip over a respective port normally 
closing the latter and being disposed to be re 
moved from Said end Wall to open said port and 
to defect the fuel mixture entering Said chan 
ber against the side walls of Said chamber ad 
jacent the end Wall thereof and around the 
crank into the center of the chamber, and a 
circumferentially extending member Secured to 
Said end wall Over said base strip and having 
a radially projecting arm extending over each 
Of Said reeds to limit the movement of Said 
reeds. 

6. In an alternate firing, two cylinder internal 
combustion engine having a crankcase for in 
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6. 
duction and precompression of the fuel mixture, 
a crankshaft having spaced crank throws and 
an intermediate journal, a split bearing member 
assembled on said journal and dividing said 
crankcase into corresponding crank chambers 
having side walls extending from said bearing 
member about said crank throws, a fuel induc 
tion passage formed in said bearing member 
having a series of ports opening therefrom into 
said chambers, said ports being arranged about 
said journal and opening towards the crank 
throws, and valve reeds having ends fixed to 
said bearing member, the fixed ends of Said valve 
reeds being adjacent said journal and the free 
end extending toward the side walls of the crank 
case, said reeds being normally seated over Said 
ports on said member and subject to flexing to 
open said ports and allow the entry of fuel mix 
ture therethrough from said passage into the 
respective chamber, the free end of each reed 
when flexed being angularly disposed to deflect 
the fuel mixture passing through said ports 
radially of said crankshaft journal and against 
the adjacent wall of the respective chamber. 

7. In a two cylinder internal combustion en 
gine having a crankcase, a crankshaft having 
spaced crank throws and an intermediate bear 
ing supporting said throws, complementary 
bearing support members for said crankshaft as 
sembled thereon and disposed to divide Said 
crankcase into corresponding crank chambers 
for induction and precompression of the fuel 
mixture, a fuel induction passage formed in said 
members and a series of ports opening into each 
'of said chambers, said ports being arranged 
about said bearing and opening towards the Cors 
responding crank throw, valve reeds fixed to Said 
members, the fixed ends of Said valve reeds be 
ing adjacent said bearing and the free end ex 
tending toward the side wall of the crankcase, 
said reeds being normally seated over Said ports 
on said member and Subject to flexing to open 
said ports and allow the entry of fuel mixture 
therethrough into said chamber, the opposite end 
of each reed when flexed being angularly dis 
posed to deflect the fuel mixture passing through 
Said ports against the adjacent Wall of Said 
chamber, and radially extending fixed arms Se 
cured to Said member and projecting Over each 
of Said reeds to limit the flexing of Said reeds. 

8. In a two cylinder, two-cycle, internal con 
bustion engine having a crankshaft and a crank 
case therefor receiving a fuel mixture for pre 
CompreSSion, complementary journal bearing 
members assembled on said crankshaft to sup 
port the same and disposed to divide said crank 
case into Separate Crank chambers for the re 
Spective cylinders, each member having a fuel 
supply paSSage and opposite faces forming an end 
Wall of each chamber, a Serles of ports in each 
member opening into each of Said chambers from 
Said paSSages for the delivery of fuel mixture 
thereto, a series of flexible reeds having a com 
mon circumferentially extending base strip se 
Cured to each face of each member, each reed 
extending radially from Said strip over a respec 
tive port normally closing the latter and movably 
disposed to open said port and to deflect the 
fuel mixture entering the respective chamber 
against the Walls of Said Crankcase into the 
center of the chamber, and a circumferentially 
extending member Secured to each of said mem 
berS Over each of Said base strips and having a 
radially projecting arm extending over each of 
Said reeds to limit the movement of Said rods. 
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9. In an alternate firing, two; cylinderinternal 
Cobustion engine having a crankcase foeiricitle 
tion and precognpFession of the fuel Faixture, a, 
crankshaft having spaced crank throws arid as 
interaediate journal, a split bearing relegaller 
aSSembled on Said journal and dividiirag. Said. 
Crankcase: into colifesponditig crank charthers 
having side. Walls extending from said, bearing 
member about, said crank throws, a carburetor 
Secured to and exteriorly of Said crankcase adja. 
cent said member, fuel induction passages 
formed in Said, bearing, megber having a series of 
ports opening therefrom into said chambers, said 
ports being, arranged about said journal and 
Opening towards: the crank throws, said: crank. 
case having an operling from Said carburetoe and 
extending circurferentially of said member, all 
extended distance, in opposite directions to corn 
milliaicate. With the passage, thereof aid provide: 
a flow of the fuel mixture directly to a runker. 
of adjacent ports, and valve reeds having ends 
fixed to Said bearing member, the fixed ends of 
said valve reeds, being adjacent said journal, and 
the free end extending toward the side wais of 
the crankcase, Said reeds being normally seated 
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8. 
over: said ports. On said member and subject to: 
flexing to open Said portS. and allow the entry 
of fuel mixture therethrough from Said passage 
into the respective chamber, the free end of each 
reed where flexed being , angularly disposed to 
defect the fuel mixture passing through said 
ports racially of said crankshaft journal and 
against the adjacent Wall of the respective. 
chanberg. 
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