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[57] ABSTRACT 
A reciprocating piston internal combustion engine is 
provided and includes poppet-type intake and exhaust 
valves. The valves are spring-biased under light spring 
pressure toward their closed positions and opposed, 
electromagnets are operatively associated with each 
valve for shifting the latter between the open and 
closed limit positions thereof. Further, hydraulic 
dampening structure is provided for rapidly retarding 
the speed of movement of the valves as they approach 
their limit positions of movement. In this manner, 
there is a cushioning action on the valves and their 
seats as well as a substantial reduction in the tendency 
of the valves to operate in an erratic manner when the 
engine is operating under high speed conditions. 

4 Claims,v 4 Drawing Figures 

54 68 58 

3a 34 /5 



PATENTELJEU @974 3.853 , 1G2 
MEI 1 0F 2 

Hg, / #6 



3.853.102 PAIEHHL #13 1 (H974 
SHEET 2 OF 2 

30 
/ 

I06 

L 

Fig.3 

//////// g. 



3,853,102 
1 

MAGNETIC VALVE TRAIN FOR COMBUSTION 

ENGINES 
The valve actuating mechanism of the instant inven 

tion has been designed to provide a valve structure for 
internal combustion engines which will be highly de 
pendable in operation, have a long life and be silent in 
operation. The valve actuating mechanism utilized op 
posed electromagnets for each valve. 
The poppet valves are rapidly shifted between their 

open and closed positions in timed sequence with the 
operation of the associated combustion engine by 
means of the opposing electromagnets and the move 
ment dampening structure incorporated into the valve 
actuating mechanism serves to rapidly decelerate the 
valves as they approach each limit position in readiness 
to be moved toward the opposite limit position by the 
corresponding electromagnet. Consequently, the elec 
tromagnets need not be of thevextreme capacity that 
would be required if they were designed to not only 
shift the valves from one limit position to the other limit 
position but to also ?rst overcome the momentum of 
the valves as they move toward the opposite limit posi 
tions. _ 

The main object of this invention is to provide an 
electromagnetic poppet valve actuating mechanism 
which will be capable of precise actuation of associated 
poppet valves of an internal combustion engine. 
Another object of this invention,_in accordance with 

the immediately preceding object, is to provide a valve 
actuating mechanism including opposing electromag 
nets operatively associated with each poppet valve for 
shifting the latter between its limit positions and which 
also includes light compression springs yieldingly bias~ 

' ing the poppet valves to their closed positions for each 
valve to be maintained in the closed position during pe 
riods of non-operation of the associated engine. 
A still further object of this invention is to provide an 

electromagnetic poppet valve actuating mechanism in 
corporating a hydraulic movement dampening feature 
whereby the momentum of each valve moving toward 
its limit position will be absorbed by the ?uid move 
ment dampening structure so as to require electromag 
nets of sufficient force only to shift the valves from one 
limit position to the other and not require electromag 

' nets of such capacity which would be required to also 
overcome inertia of movement of the valves toward 
one limit position before shifting the valves to their 
other limit positions. 
-A ?nal object of this invention to be speci?cally enu 

merated herein is to provide an electromagnetic valve 
actuating mechanism in accordance with the preceding 
objects and which will conform to conventional forms 
of manufacture, be of simple construction and depend 
able in operation so as to provide a device that will be 
economically feasible, long lasting and relatively trou 
ble free. - 

These together with other objects and advantages 
which will become subsequently apparent reside in the 

.details of construction and operation as more fully 
hereinafter described and claimed, reference beinghad 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout. 
FIG. 1 is a fragmentary transverse vertical sectional 

view of a typical embodiment of the electromagnetic 
valve actuating structure of the instant invention opera 
tively associated with-the poppet valves of an internal 

25 

30 

35 

45 

2 
combustion engine and with the wiring circuit for the 
electromagnets diagrammatically illustrated; 
FIG. 2 is an enlarged fragmentary transverse vertical 

sectional view similar to the upper portion of FIG. 1 but 
with one of the poppet valves illustrated in the open po 
sition; 
FIG. 3 is a fragmentary horizontal sectional view 

taken substantially upon the plane indicated by the sec 
tion line 3-3 of FIG. 2; and ' 
FIG. 4 is a perspective view of one of the poppet 

valves. 
' Referring now more speci?cally to the drawings, the 
numeral 10 generally designates an internal combus 
tion engine block having a cylinder bore 12 formed 
therein in which a ringed piston 14 is disposed for re 
ciprocal movement toward and away from a cylinder 
head 16 secured to the upper portion of the block 10 
in any convenient manner (not 'shown). The piston 14 
has the upper end of a connecting ‘rod 18 oscillatably 
connected thereto and the lower end of the connecting 
rod 18 is journaled on the throw of the crankshaft _(not 
shown) journaled from the lower end of the block 10. 
The crankshaft drives a distributor shaft 20 for a pur 
pose to be hereinafter more fully set forth. 
The cylinder head 16 includes an inlet port 22 and an 

outlet port 24. An intake manifold 26 is'provided and 
includes air and fuel induction passages 28 registered 
with the inlet port 22 and the engine block 10 further 
includes an exhaust manifold 30 having an exhaust pas 
sage 32 registered with the outlet port 24. The outlet 
and inlet ends of the ports 22 and 24 de?ne valve seats 
33 and 34 for the head ends 36 and 38 of a pair of inlet 
and outlet poppet valves 40 and 42 including shank 
portions 44 and 46 slidably received through bores 48 
and 50 formed in the head 16. The upper ends of the 
bores 48 and 50 include threaded counterbores 52 and 
54 in which externally threaded reduced diameter ends 
56 and 58 of a pair of guides 62 and 64 are secured. 
The guides 62 and 64 have guide bores 66 and 68 
formed therethroug‘h in which the valve stems 44 and 
46 are freely slidably received and the upper ends of 
the guides 62 and 64 include counterbores 67 and 69. 

The upper surface of the head 16 has a cover 70 se 
cured thereover by means of fasteners 72 and the cover 
70 includes a top wall 74 provided with sleeves thread 

' edly secured therethrough defining bores 76 and 78 
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through which diametrically enlarged upper portions 
80 and 82 of the stems 44 and 46 are slidable. In addi‘ 
tion, the top wall 70 includes a pair of depending cylin 
drical bosses 84 and 86 which project downwardly 

' about the lower ends of the removable sleeves de?ning 
the bores 76 and 78. A pair of compression springs 88 
have their lower ends disposed about the guides 62 and 
64 and abutted against the upper surfaceof the head 
16-. The upper ends of the springs 88 are encircled 
about diametrically reduced lower portions 90 and 92 
of a pair of abutment members 94 and 96 carried by the 
valve stems 44 and 46 closely below the diametrically 
enlarged upper end portions 80 and 82 thereof. The 
upper ends of the springs 88 abut against the underside 
portions of the diametrically enlarged upper ends of the 
abutment members 94 and 96 and the valve stems 44 
and 46 extend through central bores 98 and 100 
formed through the abutment members 94 and 96. The 
upper ends of the bores 98 and 100 include counter 
bores 102 and 104 in which the cylindrical bosses 84 
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and 86 are snugly but somewhat loosely received. Fur 
' . th'er, the diametrically reduced lower end portions 90 

and 92 of the abutment members 94 and 96 are snugly 
but somewhat loosely receivable in the counterbores 
67 and 69 formed in the guides 62 and 64. 
A pair of opposite side oil header tubes 104 and 106 

extend along opposite side marginal portions of the 
head 16 beneath the cover 70 and include integral noz 
zles 108 and 110 operative to spray lubricating oil into 
the counterbores 67 and 69 as well as the counterbores 
102 and 104 when the valves 40 and 42 are in their 
lower limit positions. Also, a pair of electromagnet as 
semblies referred to in general by the reference numer 
als 112 and 114 are carried by the topwall 74 of the 
cover 70 and each electromagnet assembly 112 and 
114 includes a pair of opposing electromagnets 116 
and 118. When actuated, the electromagnets 116 act 
upon the' diametrically enlarged upper end portions 80 
and 82 of the valves 40 and 42 to close the latter and 
the electromagnets 118, when actuated, act upon the 
diametrically enlarged upper portions 80 and 82 of the 
valve stems 44 and 46 to open the valves 40 and 42. 
With attention now invited more speci?cally to the 

diagrammatic showing of the wiring diagram in FIG. 1 
of the drawings, a distributor 120 is provided and in 
cludes a rotor 122 driven from the shaft 20. The rotor 
is'electrically connected to a source 124 of electrical 
potential and includes a pair of contacts 126 which are 
operative to sweep a‘ plurality of electrical contacts 
128, 130, 132 and 134 carried by the distributor 120. 
Each of the electromagnets 116 is grounded as at 136 
and each of the electromagnets 118 is grounded as at 
140. Accordingly, it may be seen that the radial outer 
most contact 'actuat’es the electromagnet 116 opera 
tively associated with the exhaust valve 42 and the elec 
tromagnet 118 operatively associated with the exhaust 
valve 42. Further, the inner contact 126 on the rotor 
122 serves to actuate the electromagnet 116 opera 
tively associated with the valve 40 and the electromag 
net 118 operatively associated with the valve v40. Of 
course, the electromagnets 116 and 118 are thereby ac 
tuated in timed sequence with the operation of the in- . 
ternal combustion engine through the shaft 20 being 
driven from the crankshaft of the engine. Of course, the 
engine also includes a spark plug 142 and a suitable en 
gine driven ignition system (not shown) for actuating 
the spark plug 142 in timed sequence with the opera 
tion of the engine. Further, a suitable charge forming 
device (not shown) is operatively associated with the 
intake manifold 26. Finally, any suitable engine driven 
pump may be utilized to supply engine lubricating oil' 
under pressure to the oil header tubes 104 and 106 
whereby lubricating oil may be continuously sprayed 
from the nozzles 108 and 110. In operation, and assum 
ing that the valves 40 and 42 are in the open and closed 
positions,'respectively, thereof illustrated in FIG. 2 of 
the drawings, and that the piston 14 is therefore on its 
downward intake stroke, as the piston 14 reaches its 
lower limit position the electromagnet 118 associated 
with the valve 40 ceases to function and the electro 
magnet 116 is actuated. However, during the previous 
movement of the valve 40 to the open position, the dia 
metrically reduced portion 90 of the abutment member 
94 was received downwardly in the counterbore 46 and 
engaged the quantity of lubricating oil within the coun 
terbore 67 so as to sharply reduce the speed of move 
ment of the valve 40 to its full open position and to sub 
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4 
stantially terminate all movement of the valve 40 in a 
downward direction. Then, as the electromagnet 116 
operatively associated with the valve 40 is actuated, the 
electromagnet 116 need only urge the valve 40 to its 
closed position on the upward compression stroke of 
the piston 14 and is not required to also overcome 
downward inertia of the valve 40 as it moves to its ?nal 
open position. Of course, operation of the valve 42 is 
substantially the same. . 

As the valve 40 approaches its fully closed position, 
the abutment member 94 moves upwardly relative to 
the cylindrical boss 84 so that the latter is received 
within the counterbore 102 which is also ?lled with lu 
bricating oil and thus upward movement of the valve 40 
to its full closed position is dampened hydraulically. Of 
course, each time the valves move upward the lower 
nozzles 108 serve to replenish the supply of lubricating 
oil in the counterbores 67 and 69. Also, as the valves 
42 and 44 move to their downward open positions, the 
nozzles 110 serve to replenish the supply of lubricating 
oil in the counterbores 102 and 104. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes'will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modifications and 
equivalents may be resorted to, falling within the scope 
of the invention. 
What is claimed as new is as follows: 
1. In combination with an engine cylinder and an up 

standing valve therefor including an elongated stem 
portion longitudinally shiftable between ?rst and sec 
ond positions relative to vertically spaced stationary 
portions of said engine spaced along said stem portion, 
valve actuating force means operatively associated with 
said valve for yieldingly biasing said- stem portion be 
tween said ?rst and second positions, the lower station 
ary portion of said engine defining an upwardly open 
ing lower cup through the center of which said stem 
portion extends and the upper stationary portion of 
said engine de?ning a downwardly facing-upper piston 
portion through the center of which said stem portion 
extends, body means carried by said stem portion for 
movement therewith de?ning an upwardly opening 
upper cup portion below said upper stationary portion 
extending about said stem portion and a downwardly 
facing lower piston portion centrally through which 
said stem portion projects, said upper piston portion 
being loosely at least substantially fully telescopingly 
seated into said upper cup portion when said stem por 
tion is in vsaid upper position and said lower piston por 
tion being loosely atlleast substantially fully telescop 
ingly seated in said lower cup portion when said stem 
portion is in said lower position, said upper and lower 
piston portions, when saidstem portion is in said upper 
and lower positions, respectively, being fully retracted 
from telescopic engagement in said upper and lower 
cup portions, and means operative to direct a discharge 
of oil into said cup. 

2. The combination of claim 1 wherein said body 
means comprises a single body structure mounted on 
said stem portion. - 

3. The combination of claim 1 wherein said valve ac 
tuating mechanism comprises opposing electromagnets 
operatively associated with said valve for shifting the 
latter from said closed position toward said open posi 
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tion and from said open position toward said closed po 
sition. ‘ 

4. The combination of claim 3 wherein said ?rst posi 
tion comprises the closed position of said valve, and 
spring means operably connected between said cylin 
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6 
der and valve yieldingly biasing said valve toward said 
closed position, the biasing force of said spring means 
being considerably less than the biasing force of the 
electromagnet operative to open said valve‘ 

* * >l< * * 
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