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2 Claims. 

This invention relates to internal combustion 
engines and is particularly directed to improve 
ments in valves for this type of engine. More 
specifically, the present improvements are em 
bodied in the exhaust valves and came into be 
ing because of the problem created by the de 
structive action of the hot gases and products 
of combustion discharged from the cylinders. 

It is the object of this invention to provide an 
improved exhaust Valve structure for internal 
combustion engines in which a shield is asso 
ciated with the valve head, valve stem and valve 
guide, and is so disposed in the exhaust passage 
Way as to give maximum protection to the valve, 
Whereby the following advantageous results Oc 
cur: The entire Valve is maintained at lower tem 
perature and local overheating of the combus 
tible mixture and pre-ignition are thereby elimi 
nated, permitting higher compression without 
detonation; carbon deposits, pitting of the con 
tacting surfaces of the valve seat and head and 
burning of the valve head and stem are pre 
Wented resulting in better compression and main 
tenance of a constant uniform operating clear 
ance of the Valve, consequently accomplishing 
more accurate valve timing; a lighter valve may 
be used since the tensile strength of the valve 
material will be maintained; less working clear 
ance between the valve guide and the valve stem. 
is needed since there is less expansion due to the 
lower temperature of the valve stem and ac 
cordingly the alignment of the valve seats will 
be improved and sticking of the valve will not 
occur; furthermore since sticking of the valve 
stem in the valve guide does not occur due to the 
elimination of carbon deposits, a lower tension 
on the springs will be permitted and this will be 
advantageous to the engine since strong Springs 
are destructive to the valve; warping of the valve 
is prevented and the use of less expensive ma 
terials is possible due to the lower temperature; 
and finally the performance and efficiency of the 
engine will be greatly increased since the defects 
from overheating of the valves will be eliminated 
as above stated and a noticeable increase in 
power Output will result. 
Other objects and further advantages will be 

more fully apparent from a description of the 
accompanying drawings, in which: 

Figure 1 is a fragmentary sectional view taken 
through a cylinder and exhaust passageway of an 
internal COmbustion engine, showing the im 
provements applied to the exhaust valve and 
illustrating the valve in closed position, 

(C. 123-188) 
Figure 2 is a view taken similar to Figure 1, 

but showing the valve in open position. 
Figure 3 is a fragmentary sectional view taken 

through a cylinder and exhaust passageway of 
an internal combustion engine, showing a modi 
fled mounting of the valve protecting shield 
showing the same applied to an exhaust valve 
incorporated in the engine block. 

Figure 4 is a fragmentary sectional view taken 
through an exhaust valve and passageway show 
ing another modified mounting of the shield, 

Figure 5 is a fragmentary exterior view of an 
exhaust valve showing the shield of this invention 
in position thereon. 

Figure 6 is a longitudinal fragmentary sec 
tional view of the valve with the shield removed. 

Figure is an exterior side view of the shield 
showing it separately. 

Figure 8 is a side view of the valve guide show 
ing it separately. 

Figure 9 is a fragmentary exterior view of the 
exhaust valve showing the modified form of 
shield of Figure 3 attached thereto. 

Figure 10 is a longitudinal fragmentary sec 
tional view of the exhaust valve of Figure 9. 

Figure 11 is an exterior side view of the shield 
of Figure 9. 

Figure 12 is a fragmentary side view of an ex 
haust valve showing the modified shield of Fig 
ure 4 applied thereto. 
Figure 13 is a fragmentary longitudinal sec 

tional view of the exhaust valve of Figure 12. 
Figure 14 is an external side view of the lat 

ter modified shield. 
Figure 15 is a central sectional view of a fur 

ther modification. 
The present improvements are directed in their 

entirety to the exhaust valve structure and en 
Vironment thereof. Accordingly, the illustration 
has been extended only so far as is necessary to 
illustrate the mounting and relation of an ex 
haust valve to a motor including for this pur 
pose a showing of the upper end of a cylinder, 
the adjacent portion of the head including the 
exhaust passageway and the mounting for the 
valve and the valve itself. 

Referring to Figures 1 and 2 of the drawings, 
the engine includes the engine body comprising 
a cylinder block indicated at 5 (of which only 
the upper end is shown) and a cylinder head 
at f6, a piston at 7, an exhaust passageway 
extending from the cylinder at 8, an exhaust 
valve guide disposed through the cylinder head 
at 9, an exhaust valve mounted for vertical 
reciprocation in the guideway at 20, and an ex 
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2 
haust valve seat between the exhaust passage 
way and the cylinder at 2. 
The valve illustrated is of the poppet type and 

its operating means, such as a cam, is not illus 
trated since it is purely conventional. The valve 
includes a stem 22 and a head 23. The valve 
guide is of sleeve form including a flange 24 
disposed intermediate of the length of the guide 
and lying on the top surface of the exhaust valve 
head. The exhaust valve guide is fixed in posi 
tion and has the lower extended or depended 
portion 25 mounted through a vertical bore 26 in 
the head and entering the exhaust passageway 
disposing the valve guide in axial alignment with 
the exhaust valve seat, the exhaust passageway 
turning at right angles from the initial portion 
to extend laterally from the head in the con 
Ventional nanner. 
The depending portion 25 of the guide extends 

across the exhaust passageway a considerable 
distance for the purpose of providing a longer 
bearing for the exhaust valve stem. The lower 
end of the guide is spaced sufficiently from the 
head of the valve to permit ample working clear 
3108, 
The shield 27 of this invention is secured to the 

rear end or hub 28 of the head portion 23 of 
the valve and is of cylindrical or tubular form 
concentrically mounted on the valve. Surrounding 
the stem thereof and the exhaust valve guide. 
This tubular element is secured in position on 
the valve head having a beaded lower end 30 
fitting within an annular groove 3 of the hub 
28. The lower end of the shield, as described, is 
attached or secured in the groove by pressing 
or rolling the bead into the groove and by shrink 
age. 
This shield extends upwardly to completely 

house the portions of the valve stem and ex 
haust valve guide normally exposed in the ex 
haust passageway. To accomplish complete cov 
erage the lower end of the valve guide is ex 
teriorly counterturned as at 32, the counter 
turning extending well up along the guide ex 
tended lower end to a point within the bore 26 
in which the guide is mounted. The tubular 
shield extends about this counterturned por 
tion, relatively closely but not in contact there 
with, upwardly into the space in the bore cleared 
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by the counterturning, the shield being also clear 
of contact with the wall of the bore. 
When the valve is closed, as shown in Figure 1, 

the upper edge of the shield is moved to a point 
not quite in contact with the shoulder 33 formed 
of the counterturning, whereas, when the valve 
is open and has moved downwardly the normal 
distance, the upper end of the shield has not 
moved out of the bore. Accordingly the valve 
guide and the valve stem are fully protected from 
the hot gases flowing from the cylinder regard 
less of the position of the valve and particularly 
When the valve is Open. 
By the provision of this protective sleeve or 

cylindrical shield spaced from and entirely hous 
ing or surrounding those portions of the valve 
and guide traversing the exhaust passageway, 
an isolated and insulating space has been pro 
vided for the reason that the air contained there 
in has substantially little or no velocity and the 
space may be aptly referred to as a dead air 
space. The valve structure, guide structure and 
the form of shield shown in Figures 1 and 2 have 
been fully detailed and separately illustrated in 
Figures 5 to 8 inclusive of the drawings, and the 
foregoing description relates the application of 

2,082,163 
the invention to a 'valve in head' type of motor. 

In Figure 3 a modified attachment and ar 
rangement of the shield is disclosed and for the 
purpose of varied application the invention is 
shown applied to the "valve in side' type of no 
tor. In this type of motor the exhaust passage 
way 8 extends from above the cylinder in the 
form of a passageway 34 in the head to the pas 
sageway 35 extended downwardly and lateraäy 
within the block. The valve engages on a valve 
seat 36 located at the upper surface of the block, 

0 

the valve extending downwardly and being op 
erated from beneath. 
In this case the tubular shield is of reduced. 

diameter toward its head end and includes a 
cylindrical portion 37 lying snugly on the valve 
stem and against a shoulder 38 between the stem 
and the head and is attached by shrinkage, spot 
welding, or any other Suitable means. The same 
telescopical principle used in the preceding form 
is used in this instance, the shield extending over 
but clearing the counterturned portion 39 of the 
valve guide. Although the shield is not extended 
into the bore 26 of the motor body as in the 
previous form, it will be understood that this 
could be conveniently accomplished in this form. 
The elements of the modification shown in Fig 
ure 3 are detailed in Figures 9 to 11 inclusive of 
the drawings. 

In Figure 4 the 'valve in side' type of motor 
is again disclosed and the arrangement is the 
same as in Figure 3 except as to the attachment 
and arrangement of the shield relative to the head 
of the valve. In this instance the stem curves 
into the head as at 40 and a circular concentric 
recess 4 is formed in the underside of the head, 
the stem curving into the groove. The shield has 
a curved or flared upper end providing a fange 
42 which lies over the circular recess and has its 
edge 43 attached therein by spot welding or any 
other Suitable means. 
The groove extends over substantially the entire 

underside of the valve head and due to the co 
related curving of the stem and shield the dead 
air space or insulating space is carried up to and 
along the underside of the head of the valve and 
substantially the entire undersurface of the head 

covered by the shield and protected from the 
eat. 
Now it will be apparent that in all instances the 

shield effectively covers those moving and guiding 
parts which are disposed in the exhaust passage 
way, and shields the same from the extreme heat 
of the discharged hot gases or products of com 
bustion, and that due to the spacing a substantial 
insulation is accomplished. It is considered a 
decided advantage to provide the shield as a sepa 
rate element attached in position, for the parts 
can then be efficiently machined and ground with 
out interference or difficulty because of the pres 
ence of the shield. Moreover, not only are the 
surfaces protected from the heat by the elimina 
tion of all the damaging actions of heat, but the 
temperature of the valve is materially lower in 
operation. There is no opportunity for the de 
posit of carbon on the working surface of the valve 
stem and because of the lower temperature of the 
valve, pitting of the Surfaces does not occur. 
Since the relation of the shield to the moving 

parts is a telescopical One and the parts are so 
extended, full protection is accomplished at all 
times regardless of the position of the valve. As 
shown in the modified view, the insulating space 
and the protection of the shield may be extended 
to the rear side of the valve head for protecting 
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2,032,162 
the same. It is constantly recognized in the auto 
motive industry that prevention of excessive heat 
at the valves is a most desirable accomplishment 
and is productive of many desirable results in the 
performance of the motor and increase in power 
output naturally occurs. 

Referring to Figure 15, the protective sleeve or 
cylindrical shield 27 is shown fixed to the valve 
guide 9. Accordingly, in this form it will be 
noted that the valve moves telescopically relative 
to the shield. Describing the details of this modi 
fication, the protective sleeve is fixed. On a counter 
turned portion 44 of the guide within the body of 
the engine and extends over the projected end of 
the guide and over the extended portion of the 
valve stem, terminating adjacent the rear side of 
the valve head. 
The projected end of the guide is counterturned 

as at 45 and the extended end of the sleeve is 
formed of a smaller diameter toward its outer end 
for the purpose of providing a uniform insulat 
ing space about the guide and stem. Substantially 
throughout the length of the protective sleeve. 
The end of the sleeve adjacent to the head is posi 
tioned to provide proper working clearance for 
reciprocation of the valve. Therefore, when the 
valve is closed, this clearance is approximately 
taken up. - 
The valve includes a hub 46 at the rear side of 

its head from which the stem extends, this hub 
being of equal or slightly greater diameter than 
the extended end of the sleeve. The sides of the 
hub are curved to join the rear face of the valve 
head. The purpose of this structure is to deflect 
the hot exhaust gases Or products of combustion 

3 
away from the open lower end of the protective 
sleeve as shown by the arrows of Figure 15. 

Having described my invention, I claim: 
1. In an internal combustion engine, an engine 

body comprising a cylinder block and head, said 
body having an exhaust passageway extending 
from said cylinder, a valve slidably mounted in 
said engine body, said exhaust passageway in 
cluding a concentrically formed seat adapted to 
be engaged by the head of said valve, and a cylin 
drical shield fixed to the valve and extending 
along and spaced from the valve stem across the 
exhaust passageway, said engine body including a 
bore portion receiving the end of said cylindrical 
shield, said cylindrical shield therefore having a 
telescopical movement in Said bore and Of allength 
whereby it is disposed in said bore at both open 
and closed positions of Said valve. 

2. In an internal combustion engine including 
the engine body comprising a cylinder block and 
head, said body having an exhaust passageway ex 
tending from said cylinder, a valve guide fixed in 
a bore of said body, a valve slidably mounted in 
Said valve guide, Said exhaust passageway includ 
ing a seat adapted to be engaged by the head of 
Said valve, and a sleeve extending along and 
Spaced from the valve stem across the exhaust 
passageway, said engine body bore and valve 
guide having an annular space therebetween for 
receiving the end of Said cylindrical shield, said 
cylindrical shield therefore having a telescopical 
movement in Said annular space and of a length 
whereby it is disposed in said space at both open 
and closed positions of said valve. 

VCTOR. E. ZABIO DAKON. 
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