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1. 

This invention relates to reed valves for crank 
case induction for two-cycle engines and partic 
ularly to improved operating characteristics of 
Such valves. 
The invention provides a leaf-spring supported 

reed valve which is also more easily controlled 
for specific performances over a wider range of 
Operating Speeds. 
The principal object of the invention is to pro 

vide a reed valve which is less subject to break 
age and failure. 
A further object is to provide a reed valve 

which will Open readily and Sufficiently at low 
speeds for dependable operation at reduced 
throttle and which at high speeds will close 
without an appreciable time lag at the end of 
the induction cycle so as to avoid pressure losses. 
Another object is to eliminate oparating vari 

ations due to different conditions of lubrication. 
These and other objects and advantages will 

be more fully set forth in the following descrip 
tion of a preferred embodiment of the inven 
tion as illustrated in the accompanying draw 
ling 

in the drawing: 
Figure 1 is a cross-sectional view of a two 

cycle, alternate firing, two cylinder engine with 
an induction manifold and reed 'valve unit ein 
bodying the invention hereinafter described; 

Fig. 2 is a detail plan view of the reed valve 
unit employed in the engine shown in Fig. 1; 

Fig. 3 is a sectional view taken on line 3-3 
of Fig.2 showing the upper valve closed and the 
lower valve fully open; 

Fig. 4 is a sectional view taken on line 4-4 
of Fig. 1 showing the manifold passages and ports 
controlled by the lower reeds; and 

Fig. 5 is a view similar to Fig. 3 approximately 
illustrating the reed valve partly opened. 
The engine shown in the drawing includes 

the crankshaft 2 and crankcase 3. The cylinder 
block 4 of the engine is provided with the cyl 
inder bores 5 and 6 which open into the respec 
tive separate crank chambers and 8 of the 
crankcase. 
The pistons 9 are carried in cylinder bores 

5 and 6 and connected by the rods O to corre 
Sponding cranks of the crankshaft. In engine 

shown, the pistons reciprocate in opposite 
directions providing alternate power strokes with : 
each 180° of rotation of the crankshaft. 
The carburetor f is Secured to and carried 

by crankcase 3 and communicates through open 
ing 2 with the passages 3 in the valve block 
4 dividing crankcase 3 into the chambers 7 and 
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8. Passages 3 extend from opening 2 between 
chambers and 8 and communicate with the 
latter through the ports 5 in valve block 4. 
In the operation of the engine the mixture 

of fuel and air is drawn into each of chanbers 
aid 3 With the up-stroke of the correspond 

ing piston 9. The mixture enters through pas 
Sages 3 and passes into the chamber through 
the respective ports 5. In the down-stroke of 
the piston the respective ports 5 are closed, as 
will be described, and the fuel mixture is com 
pressed within the chamber. 
A passage 6 within cylinder block 4 communi 

cates with each of chambers 7 and 8 and opens 
into the respective cylinder bore through the 
ports . Ports of each cylinder are uncov 
ered by the respective piston at the end of the 
down-stroke to admit the compressed fuel Iriix 
ture from the chamber below the piston to the 
cylinder boire above the piston through passage 
6 and ports . - 
The exhaust ports 8 are disposed opposite 

ports 7 and are opened by the piston to allow 
discharge of the exhaust gases and displace 
ment, of the remaining exhaust gases by the fuel 
mixture entering through ports 7. 
The waive block comprises complementary 

semi-cylindrical sections which are assembled on 
the center bearing of crankshaft 2. 
The reeds 9 are secured to the upper and 

lower faces of block 4 and extend over the 
ports to close the latter. Each reed comprises 
a thin piece of spring steel which is absolutely 
straight or flat. Each reed is secured at only 
one end, and the unsecured end is normally 
seated on the face of the block around the re 
spective port to effectively close the port. A 
rocker 20 is Secured to block 4 over the fixed 
end of each reed and projects over the reed in 
a predetermined arc. 
In the operation of the engine as described, 

a reduced pressure obtains Within a chamber S 
or 7 with each up-stroke of the respective pis 
ton. The atmospheric pressure within passages 
3 being greater, the difference in pressures act 

ing on opposite sides of the reed causes the un 
Secured end of the reed to be unseated fron 
block 4 opening the port to the admission of 
fuel mixture to the chamber. The reed in being 
unseated opens the port and is flexed through 
out its free length and to the extent allowed by 
rocker 20. Each rocker 2) comprises a rigid 
metal member which is curved to limit the flex 
ing of the reed so that the flexing is evenly 
distributed throughout. 
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The block f4 with passages 3 and reed con 
trolled ports 5 as just described comprise an 
induction system for alternate firing two-cycle 
engines as described and claimed in the co 
pending application of the present inventor, Se 
rial Number 117,325, filed September 23, 1949, 
now Patent No. 2,612,882 granted October 7, 
1952, for Crankcase Induction for Two-Cycle Ein 
gine. Four ports 5 open from passages 3 into 
each chamber 7 and 8, and the reeds 9 and 
rockers 20 of each adjacent pair of ports is are 
Secured by a single bolt 2 and located by two 
pins 22 projecting from the face of the block. 

In accordance with the present invention, the 
Secondary reed-like Spring 23 is disposed over 
each reed 9 intermediate the reed and the cor 
responding rocker 20. Each spring 23 is secured 
and located at its fixed end by the bolt, 2 and 
pin 22 Securing the corresponding rocker and 
reed. The body and free end of spring 23 extends 
over the reed and is normally flat to aid in seat 
ing the reed on block 4 as described above. 
Preferably, Spring 23 should be approximately as 
wide as reed 9 and at least as wide as the rogker. 
The length of spring 23 is determined by the 

size and location of the port closed by the reed. 
Spring 23 is disposed to support a certain part 
of the reed in relation to the port while leaving 
the unSecured end of the reed free to flex inde 
pendently of the Spring. The unsupported free 
end of the reed is thus responsive to pressure 
within passages 3 substantially independently of 
Spring 23 to a limited extent as illustrated in 
Fig. 5. 
Under idling conditions carburetor is throt 

tled to limit the amount of air admitted and 
with the longer induction period of the engine, 
reeds 9 are not opened to the same extent as 
in high Speed operation. 
idling requires that the cylinders receive a lini 
form fuel charge With each cycle. 
According to the invention each reed 9 and 

port 5 functions as a dual reed valve. At low 
speeds requiring precisely limited admission Cf 
the fuel mixture to the chamber the free unsup- 4: 
ported end of the reed Operates to open and close 
the port or a part thereof. At high speeds requir 
ing maximum admission of the fuel mixture to 
the chamber the entire length of the reed oper 
ates agains the Spring to open fully the port to 5 
the fuel mixture. The Spring 23 is subject, to 
fiexing Similar to that of the reed and operates 
to return and reSeat the reed as described. 

According further to the invention, the reed 
&nd Spring should have different natural fire- : 
Cuencies of vibration. 
Reeds adapted for high Speed operation have 

a natural frequency of Vibration which is respon 
sive to some particular speed or frequency of 
Operation of the reed. Such vibration has a 
tendency to Weaken the reed. So that breakage 
resultS through fatigue of the netal. In addi 
tion, it has been observed that with such vibra 
tion in the reed, the reed in reseating on the 
block Strikes the block at the tip or free end. 
When this condition becomes sufficiently severe 
or the tip is downward coincident with the clos 
ing or reseating of the reed, the tip end Will break 
across or will Split lengthwise. 

Spring 23 Serves to dampen Such vibration at 
atural frequencies. Whenever it occurs in the 
eed and by rea,Son of the shorter length is not 
Subject to a corresponding vibration at any simi 
lar frequency. 
The operation of the reeds in response to pres 

However, dependable 
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4 
sure pulsations is relatively unaffected by any 
excessive lubrication of the reeds. For uniforn 
operation the oil film between the reed and valve 
block must be easily broken at low speeds other 
Wise the reed will tend to Stick to the block. 
Spring 23 causes the tip of the reed to lift from 
the block first in opening the port and the oil 
film is then broken and the reed is free of the 
film. 
Various embodiments of the invention may be 

employed within the scope of the following claims. 
I claim: 
i. A reed valve for engines and the like con 

prising a valve block having a gas Supply passage 
and a port for said passage, a reed Secured at one 
end thereof to said block and extending over Said 
port, the unsecured end of said reed being nor 
mally flat and seated on said block circu: inferen 
tially of said port to close the latter, a Spiring 
Secured to Said block over the Secured end of 
said reed and supporting a part of Said reed in 
he seated position, said reed being adapted to be 
unseated and open Said entire port in respense 
to a given gas pressure within Said passage 
against the Support of said Spring and to reseat 
and reclose said port with the Support of Said 
Spring, the unsupported part of Said ree inciugi 
ing the unsecured end thereof being 3.dapted to 
partially open said port Substantially independ 
ently of Said Supporting Spring in response ta. 
less than Said given gas pressure and to reciose 
said port, and a fixed airin disposed over s2.ii. 
port and limiting the opening of the atte; and 
the novelinent of said reed and spring to ful open 
position. 

2. In a high Speed internal combustion engine 
employing the crankcase for induction and pre 
compression of the fuel mixture, a portion of said 
crankcase comprising a valve block having a fuel 
Supply paSSage opening into said crankcase 
through a port in said block, a flexible reed 
Secured at One end thereof Within said crank 
case to said block and extending over said port, 
the unsecured end of said reed being no1 raily 
fiat and seated on Said block circuinferentially 
of said port and closing the latter, the unsecured 
end of Said reed being adapted to be unseated 
and Open Said entire port in response to a given 
differential of gas pressure within said passage 
and Said Crankcase, Said reed being of 2in elas 
ticity whereby said reed is capable of reclosing 
Said port Successively at high frequencies in re 
Sponse to pulsating pressure conditions within 
said crankcase, a flat spring secured to said block 
Over the Secured end of Said iceed Supportiisg a 
part of Said reed in the seated position and dailip 
ing Said Supported part of said reed in the open 
position against vibration, the unsupported pair, 
of the unSecured end of said reed being a dagted 
to be unSeated to partially open Said port, Slip 
stantially independently of Said Supporting Spring 
in response to less than said given gas pressuine 
differential, and a fixed, rigid arrin Secured to 
said block and extending over said port liaiting 
Said reed and Spring and the Opening of Said poi"t. 

3. A reed Valve for engines and the like coii 
prising a valve block having a passage and a port 
for Said passage, a flexible reed Secured at, one 
end thereof to Said block and extending over said 
port, the body and unsecured end of Said reed 
being normally fiat and seated on said block cir 
cumferentially of Said port to close the latter and 
adapted to be unseated by a given pressure of 
the gas within said passage to open Said port to 
the gas, a flat Spring Secured to said block over 
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the Secured end of said reed and supporting the 
body of said reed in the closed position, said flat 
spring being disposed to leave the unsupported 
end of said reed free to open said port in response 
to less than said given gas pressure, and a fixed, 
rigid arm secured to said block and extending 
over said port limiting said reed and spring and 
the opening of Said port. 
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