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This invention relates generally to im 
provements in internal combustion engines 
but more particularly to a unitary valve 
structure therefor. 

5 One of its objects is the provision of a uni 
tary valve structure which is common to all 
the cylinders and whose ports are spirally 
disposed to effect the admission of fuel to and 
the exhaust of the products of combustion 

10 from the cylinders in accordance with their 
cycle of operation. 
A further object of the invention is to pro 

vide simple and reliable means for taking up 
the wear of the valve in its cylinder, said 

15 means being readily accessible and capable 
of effecting the adjustment of the valve in a 
minimum period of time. c 
A still further object is the provision of 

means for effecting the thorough lubrication 
20 of the valve. 

In the accompanying drawings:- 
Figure 1 is a cross section of an internal 

combustion engine embodying our invention, 
taken in the plane of line 1-1, Figure 3. 

25 Figure 2 is a fragmentary cross section, simi 
lar to Figure 1, taken in the plane of line 
2-2, Figure 3. Figure 3 is a top plan view 
of the engine block with the head removed. 
Figure 4 is an enlarged longitudinal section 

re 1. Figure 5 is an 
enlarged fragmentary horizontal section 
taken on line 5-5, Figure 1, the valve be 
ing removed from its chamber to show the lubricating grooves. Figure 6 is a fragmen 

35 tary bottom plan view of the cylinder-head. 
Figure 7 is an enlarged sectional view taken 
online 7-7, Figure 4. 

Similar characters of reference indicate 
corresponding parts throughout the several 

40 views. 
By way of example, our invention has been 

shown in connection with a four cycle, two 
cylinder internal combustion engine, 10 in 
dicating the engine-block containing the cyl 

45 inders 11 in which the pistons 12 are oper 
able, each piston being connected by a con 
necting rod 13 with the crank shaft 14. 

Disposed at the upper end of and at one 
side of the engine-block is a water-jacketed 

50 valve chamber 15 which extends from the 

front to the rear end of said block and con 
tains a rearwardly-tapering bore 16 for re 
ceiving a correspondingly tapered revolv 
able valve-plug 17, the top wall of said cham 
ber being substantially in horizontal aline- 55 
ment with the upper ends of the cylinders. 
As shown in Figures 4 and 5, the valve-bore is 
Somewhat longer than its plug to compen 
sate for wear of the latter and its front end is 
closed by a detachable cover plate 18, thread- 60 
ed or otherwise held in place. This valve 
plug is driven from and synchronized with 
the crankshaft of the engine through the 
medium of any appropriate mechanism and 
serves to control the admission and expul- 65 
sion of gases to and from the cylinders. 

Extending over the cylinders and valve 
chamber of the engine-blockis a head 19 hav 
ing passages 20, 21 arranged for communi 
cation with the intake and exhaust mani- 70 
folds (not shown), respectively, the under 
side of the head having recesses or explosion 
chambers 22 forming continuations of said 
cylinders and extending laterally over the 
valve chamber. In its top wall the valve 75 
chamber 15 has a main gas-intake port 23 
which is preferably located centrally between 
the cylinders 11, as shown in Figure 3 and 
which is in direct communication with the 
intake passage 20. On either side of this in- 80 
take port, which is a common intake for both 
cylinders in this particular instance, are sup 
plementary intake ports 24, 24 opening at 
their upper ends into the lateral portions of 
the explosion chambers 22 of the head 19. 85 
Adjacent its ends the top wall of the valve 
chamber has pairs of exhaust ports 25, 26, 
the port 25 of a pair being in direct com 
munication with the companion exhaust pas 
sage 21 and the other port 26 of a pair open- 90 
ing at its upper end into the corresponding 
chamber 22 of the respective cylinder 11. 
The valve-plug 17, which is preferably hol 

low, is provided in its exterior face or pe 
riphery with intake and exhaust recesses or 95 
depressions 27, 28, respectively, which are ar 
ranged in spiral-like fashion about the valve 
and are so positioned as to be brought into 
register with the companion inlet and exhaust 
ports of the cylinders in accordance with the 100 
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cycle of operations of the engine. In Figure 
4, the intake recess 27 of the valve is shown in 
register with the common intake port 23 and 
the companion port 24 associated with the 
right-hand cylinder 11, such recess being of 
the proper length to bridge said pair of ports, 
so that the gas upon being admitted to the in 
take manifold flows through the passage 20 
into the port 23, valve-recess 27, port 24 and 
thence into the explosion chamber 22 of the 
corresponding cylinder 11. After the explo 
ision of this charge take place and the piston 
is moved upward in its cylinder, the corre 
sponding exhaust recess 28 of the valve is so 
synchronized that it registers with the ex 
haust ports 25, 26, allowing the products of 
combustion to flow from the cylinder through 
the port 26, valve-recess 28, exhaust port 25 
and thence through the passage 21 to the ex 
haust manifold. 
In the initial fitting of the conical valve 

17 in its chamber 15, its intake and exhaust 
ports 27, 28 are so arranged as to bring their 
front and rear edges slightly forward of the 
adjacent edges of the companion ports 23, 24 
and 25, 26, respectively, as shown in Figure 4, 
So that when the valveis advanced rearwardly 
in its chamber to take up wear the several 
ports will still be insured proper registration 
to effect the efficient functioning of the en 
gine. 
Journaled in bearings 29, applied to the 

cover plate 18 is a tubular driving shaft 30 
to the outer end of which is fixed a sprocket 
wheel 31 adapted for connection to the crank 
shaft 14 for rotating the valve 17. The in 
ner end of this shaft has a square portion 32 
for telescopically receiving one end of a uni 
versally-jointed driven shaft 33 which is 
pinned or otherwise connected at its other 
end to an internal collar 34 of the valve, as 
seen in Figure 4. The front end of the shaft 
bore is threaded to receive an adjusting ele 
ment or bolt 35 and interposed between it and 
the opposing end of the shaft 33 is a spring 
86 which constantly tends to urge the latter 
and its valve toward the tapering end of the 
valve-chamber 15. Extending lengthwise 
through an opening in the bolt and fixed to a 
disk 37 interposed between the inner end of 
the spring 36 and the shaft 33 is a slidable 
gage or tell-tale rod 38 whose outer end pro 
jects a suitable distance forwardly of the 
bolt. When the valve begins to wear and it 
is urged rearwardly in its chamber by the 
spring 36, the tell-tale rod is accordingly 
moved in the same direction and the exposed 
end of said rod is shortened more or less, in 
dicating to the mechanic or operator that 
there is play of the valve in its chamber and 
that the bolt 35 should be tightened up to reset 
the valve until the predetermined exposure of 
the tell-tale rod is reached. When this is 
done, the valve is in its properly set position 
and reliably held against axial displacement. 

If desired, the tell-tale rod may have agage 
mark thereon whereby its position relative to 
the face of the lock-nut 39 would indicate 
whether ornot the valve was in its correct op erative position. . . . . 
For the purpose of effectively lubricating 70 

the valve 17, the bottom and adjoining sides : 
of its chamber 15 are provided with longitu 
dinal oil-conducting grooves 40 and similar 
intersecting transverse and diagonal grooves 
41 and 42, respectively. Oil is conducted to 
these several grooves through an inlet con 
duit 43 connected to one of the diametrically 
disposed upper longitudinal grooves 40, the 
oil thence finding its way to the remaining 
grooves to thoroughly lubricate the valve. 
To prevent any surplus oil finding its way 
to the upper side of the valve chamber and 
into the inlet and exhaust ports of the motor, 
the upper edge 44 of the longitudinal groove 
40, directly opposite the companion groove in 

75 

80 

communication with the inlet conduit, is un-r 
dercut and acts as a wiper to deflect the sur plus oil downwardly through the several in 
tersecting grooves 41, 42 and thence through 
outlets 45 and a conduit 46 to the crank case 
of the engine. As shown in Figures 1, 2 and 

90 

5, the outlets 45 may discharge into a com 
mon longitudinal passage 47 formed in the 
engine-block, said outlets being located at one 
side of the axis of the valve-chamber so that 
a constant level of oil is always maintained in 
the bottom of such chamber. . 
We claim as our invention:- 
1. An internal combustion engine, compris 

ing a tapering valve chamber, a correspond 
ingly-shaped rotary valve arranged therein, 
said chamber being longer than said valve, 
a driving element operatively connected to 
the valve, means applied to said driving ele 
ment for constantly urging the valve toward 
the tapered end of its chamber, and a gage for 
indicating the relative position of the valve 
in said chamber. 

2. An internal combustion engine, com 
prising a tapering valve chamber, a corre. 
spondingly-shaped rotary valve arranged 
therein, said chamber being longer than said 
valve, a driving element operatively con 
nected to the valve, means for yieldingly urg 
ing the valve toward the tapered end of its 
chamber, and a gage controlled by said yield 
able means for indicating the relative position 
of the valve in said chamber. 

3. An internal combustion engine, com 
prising a tapering valve chamber, a corre 
spondingly-shaped rotary valve therein, said 
chamber being longer than said valve, a driv 
ing shaft for the valve including slidably 
connected sections capable of relative axial 
movement, and a spring interposed between 
said shaft-sections for constantly urging the 
valve toward the tapered end of its chamber. 

4. An internal combustion engine, com 
prising a tapering valve chamber, a corre 
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spondingly-shaped rotary valve therein, said 
chamber being longer than said valve, a driv 
ing shaft for the valve including slidably 
connected sections capable of relative axial 
movement, a spring interposed between said 
shaft-sections for constantly urging the valve 
toward the tapered end of its chamber, and 
a valve-position indicating member extend 
ing lengthwise through one of the shaft-sec 
tions and having its inner end disposed be 
tween the companion shaft-section and the 
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adjoining end of said spring. 
5. An internal combustion engine, com 

prising a tapering valve chamber open at 
its larger end, a correspondingly-shaped ro 
tary valve therein, said chamber being longer 
than said valve, a cover plate applied to the 
open end of said chamber, a tubular driving 
shaft journaled in the cover plate, a driven 
shaft fixed to said valve and slidably jointed 
to the driving shaft for permitting axial 
movement of the valve in its chamber, and a 
spring applied to the driving shaft for urg 
ing the driven shaft and the valve connected 
therewith toward the tapered end of the valve 
chamber. 

6. An internal combustion engine, com 
prising a tapering valve chamber open at its 
larger end, a correspondingly-shaped rotary 
valve therein, said chamber being longer than 
said valve, a cover plate applied to the open 
end of said chamber, a tubular driving shaft 

35 

40 

journaled in the cover plate, a driven shaft 
fixed to said valve and slidably jointed to 
the driving shaft for permitting axial move 
ment of the valve in its chamber and adjust 
ing screw fitted in the outer end of said driv 
ing shaft, a spring interposed between the 
screw and the opposing end of said driven 
shaft, and a slidable tell-tale rod extending 
axially through the screw and having a head 
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at its inner end interposed between said 
spring and said driven shaft, the outer end 
of the tell-tale rod projecting beyond the cor 
responding end of the screw. 

! JOHN PONTRELLO. 
PASQUALE PONTRELLO. 
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