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CAL WELL, OF DENVER, COLOR ADO. 

To all gion at may concern ; 
Be it, kr win that I, ALBERT HARRIs, a citi 

zen of the United States, residing at Denver, 
in the county of Denver aid State of Colo 

5 radio, have inveated certain new and useful 
in proverinents in Wave-Gears; and I do 
i&rely declare the following to be a full, 
cilea", and exact, description of the invention, 
sich as will enable others skilied in the art 

ig to which it appertains to make and use the 
Si6. 

This invention relates to valve gear more 
particularly intended for use on internal 
combustion engines; and it consists in the 

15 novel construction and combination of the 
parts hereinafter fully described and 
ciaimedi. 

in the drawings, Figure 1 is an end view 
of portions of an internal combustion en 

20 gine, partialiy in section, and provided with 
a valve gear according to this invention. 
Fig. 2 is a longitudinal section through the 
valve gear, drawn to a larger scale. Fig. 3 
is a side view of the valve spindles or rods 

25 showing the crankshaft in cross-section. 
Fig. 4 is a plan view of the lever mechanism. 

ngine has a power cylinder 2, and a 
which works therein and drives a 

aft 4 which works in a hollow frame 
g cylinder 2 has an exhaust port (3 near 

is front, end which is uncovered by the pis 
effect the exhaust. An exhaust fan or 

{ 
iClin tC» e 

of any approved construction is con 
ied to the exhaust port, 6, so that a partial 
unn is produced in the cylinder when the 

ausi peri is uncovered. An air'admis 
ylinder, and this valve is opened so as 
ë the exchaust fan Gr pump draw a cur 

40 rent of pure air thirough the cylinder to ex 
pel the products of combustion. This ex 
. s lescribed as any approved device for ex 
austing the contents of the cylinder can be 

45 used 5 
i mission valve 8 for gas or inflam 

gr is provided at the rear end of 

Specification of Ketters lateat. 

30 slides longitudinally in the 

ave is 'ovided at the rear end of 

aust, fan or pump is not herein more fully. 

opens the air valve. 
idiar, and it closes a Sea; 9 on 8 gas 

Patented ja EA. 8, 1948. 
Application filed Sarch 30, 191?. Serial No. 158,573. 

chamber 10 on the cylinder. The gas is sup 
plied under a low pressure to the gas chain 
ber t0 in any approved way. The stem 12. 
of the gas valve slides in a guide 14 on the 
top of the gas chamber 10, and the stem 12 is 
hollow so that it forms an air passage 15. 
The air valve 7 closes a seat 16 at the bot 

ton of the passage 15, and its sten) 17 is slid 
able in a guide 18 Secured in the projecting 
upper end portion of the tubular valve stem 
12. This guide or stem, or both of them, 
have air inlet holes 19. 
The air valve is operated by means of a 

lever 20, the middle part of which is pivoted 
to a rocking fulcrum rod 21 by a pin 22. 
The lower part of the fulcrum rod 21 is piv 
oted to the cylinder or other stationary sup 
port by a pin 23. The lever 2 is formed in 
two parts which straddle the eye of the full 
crum rod, and one end portion of it is piv 
oted to the stem 17 of the air valve by a 
pin. 24. The other end portion of the lever 
20 is pivoted by a pin 25 to the rod 26 which 
operates the air valve. s 
A casing 28 is secured to the crankshaft 

casing, and a cylindrical guide 29 is secured 
in this casing. A tubular rod 30 is provided 
for operating the gas valve 8, and this rod 

Mr asing 28. 
The rod 26 slides inside the rod 30, and its 
lower part has an enlargement, 31 which is 
secured to it by screwthreads 32. This en 
largement 31 slides longitudinally in an en 
largement 33 of the rod 30 to which it is se 
cure by screwthreads 34. 

Tine en largement 33 slides in the guide 29, 
and it has a piston 35 on its lower end which 
slides in and closes the lower end of the cas 
ing 28. The lower end portion of the en 
largement 3i has a stem 36 secured in it, and 
this stem carries a housing 37 in which a 
roller 38 is journaled. The crankshaft, 4 has 
a cam 40 secured on it, and, as the crank 
shaft revolves in the direction of the arrow 
in Fig. 3, this cam engages with the roller 
38 and pushes up the air valve rod 26, and 

It is timed to do this 
when the piston uncovers the exhaust port, 
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so as to admit pure air to take the place of 
the products of combustion which are sucked 
out of the cylinder by the exhaust fan. 
The tubular enlargement 33 of the rod 30 

has a housing 41 secured to its lower end, 
and two rollers 42 are journaled in this hous 
ing. The crankshaft 4 has two cams 43 se 
cured on it, and these cams push up the rod 
30, after the air valve has been open for a 
sufficient length of time, and open the gas 
valiye 8. - 
The upper end portion of the rod 30 is 

pivoted to one end portion of a lever 45 by a 
double-eye 46 and pins 47. This lever 45 is 
made in two parts which are spaced wider. 
apart than the two parts of the air lever 20, 
and its other end portion is pivoted to the 
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tubular stem 12 of the gas valve by pins 48. 
The middle part of the gas lever 45 is pivot 
ally connected to the pin 22 at the upper end 
of the fulcrum rod 21 by links 49 and pins 50. 
The air rod 26 and the gas rod 30 are 

moved downwardly by any approved means. 
In the example shown, the casing 20 is di 
vided into two chambers 51 and 52 by a 
partition 53 which also affords a support 
for the guide 29. A spring 54 is shown in 
the lower chamber 51 between the partition 
53 and the piston 35, for pressing the gas 
rod downwardly, but compressed. air may 
be used instead of the spring, or both com 
pressed air and spring may be used. A 
branch pipe 55 is shown for the admission 
of compressed air to the chamber 51. 
A spring 56 is also shown in the upper 

chamber 52 for pressing the air rod down wardly. This spring 56 is arranged between 
a cap 57 at the top of the chamber and a 
piston 58 which is slidable in the chamber, 
and which is suitably secured to the enlarge 
ment 31 of the air rod 26. A branch pipe 59 is shown for admitting compressed air to 
the chamber 52, when compressed air is used 
in addition to the spring 56,or instead of it. When compressed air is not used it is not 
necessary for the piston 58 to fit the cham 
ber 52, as it nerely has to form an abutment 
for the spring, 
In carrying out this invention, a series of similar engines is provided, and the engines 

are arranged so as to work to the best ad 
vantage, and the crankshaft is provided 
with 'cranks arranged at suitable angles to 
each other, and driven by the engines per 
taining to them. The gas is admitted 
through the gas valve under low pressure to 
mix with the air in the engine cylinder, 
after the piston has closed the exhaust port, 
and the gas valve is closed as soon as suffi. 
cient gas has been admitted; so that the 
mixed gas and air may be compressed in the 
cylinder during the latter part of each back 
stroke. The mixture is ignited at the com 
mencement of each forward stroke by any approved igniter or spark plug. 

to the fulcrum rod, two operatin 
having their middle portions pivotally sp 

The connection of the pist on 58 with the 
inner tubular rod 3i is effected by means of 
a key 60 which fits snugly in key-ways or 
slots cut in the said parts, and which is slid able longitudinally in elongated slots 6i in 
the outer tubuliar rod 33. The piston 58 is 
arranged to slide freely upon the said outer 
tubular rod 33. 
What ciain is: 
1. In a waive gear, a gas valve and an air 

valve provided with longitudinally slidable 
concentric stems, twyo operating d?vers piv 
oted at one end to the said valve stems, piv 
oted Slipporting devices pivoted to the mid 
dle parts of the said levers and permitting 
them to move crosswise of the waive stems 
and independently of each other, and means 
for operating the said valves independently 
of each other connected to the other ends of 
the said levers. 

2. In a valve gear, a gas valve and an air 

75 

3. 

valve, a pivoted fulcrum rod, links pivoted 

ported by the said fulcrum rod andliniis, 
said levers being pivotally connected with 
the said valves at one end, and means for 
operating the said valves independently of 
each other connected to the : end por 
tions of the said levers. 

8. In a valve gear, a gas valve and an 
air valve provided with concentric stems, a 
piyoted fulcrum rod, a lever pivoted at, its 
middle part to the free end portion of the 
fulcrum rod and having one end portion 
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pivoted to the inner valve stem, links piv. 
oted to the fulcrum rod concentric with 
the said lever, a second ever pivoted at 
its middle part to the said links and hav 
ing one end portion pivoted to the outer 
valve stem, and means connected to the 
other, end portions of the said levers and op 
erating them at intervals to open the valves. 

4. In a valve gear, a gas valve and an air 
valve provided with concentric stems, two 
pivoted operating evers connected to the 
said stems, two valye rods arranged concen 
trically and operatively connected with the 
Said levers, a stationary casing provided 
with a guide for the outer valve rod to slide 
in and having a partition which divides it 
into two chambers arranged end to end, 

O 
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abutments secured to the respective valve. 
rods and arranged in the said chambers, 
closing springs arranged in the said cham 
bers and bearing against the said abutments, 
and means for sliding the said rods longitu. 
dinally to spen the valves against the pres 
sure of the said springs. 

5. In a valve gear, a gas valve and an air 
¥é rovided with concentric stems, a piv 
ote 
parts which straddle and are pivoted to the 
free end portion of the fulcrum rod and 
having one end portion pivoted to the inner 
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ulcrum rod, a lever formed of two 

30 



??8698 8 
valve stem, links pivoted to the fulcrum rod 
concentric with and straddling the saidle 
ver, a second lever formed in two parts 
spaced wider apart than the parts of the 

5 first said lever and having its middle part 
¥! to and straddling the said links and . aving one ead portion pivoted to the outer 

valve stem, and means connected to the other end portions of the said levers and operating 
them at intervals to open the valves. 0 
In testimony whereof I have affixed my signature. . 

ALBERT HARRIs. 


