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1. 

3,175,544 
INTERNAL COMBUSTION ENGINES 

James Willis Hughes, Box 1713, Jackson, Miss. 
Continuation of application Ser. No. 63,339, Oct. 18, 
1960. This application May 8, 1964, Ser. No. 365,955 

9 Claims. (C. 123-55) 
This invention relates to new and useful improvements 

in internal combustion engines, and the principal object 
of the invention is to provide an engine which utilizes a 
simple, efficient and dependable mechanism for convert 
ing reciprocating movement into rotary motion, such 
mechanism affording optimum conservation of kinetic 
energy and optimum torque in relation to engine size and 
weight and being economical to manufacture, easy to as 
semble and convenient to service. 

This application is a continuation of my earlier applica 
tion Serial No. 63,339, filed October 18, 1960. 
With the foregoing more important object and features 

in view and such other objects and features as may be 
come apparent as this specification proceeds, the inven 
tion will be understood from the following description 
taken in conjunction with the accompanying drawings, 
wherein like characters of reference are used to designate 
like parts, and wherein: 
FIGURE 1 is an elevational view, partly in section, of 

an engine constructed in accordance with the invention; 
FIGURE 2 is an enlarged, fragmentary sectional view, 

taken substantially in the plane of the line 2-2 in FIG 
URE 1; 
FIGURE 3 is an enlarged, fragmentary sectional view, 

taken substantially in the plane of the line 3-3 in FIG 
URE 1; and 
FIGURE 4 is a fragmentary view, partly in elevation 

and partly in section, taken substantially in the plane of 
the line 4-4 in FIGURE 2. 

Referring now to the accompanying drawings in detail, 
an internal combustion engine embodying the principles 
of the invention is designated generally by the reference 
numeral 10. For illustrative purposes the engine has been 
shown as utilizing two, double-headed and double-acting 
pistons 11, 12 which are reciprocable in two cylinders 
3, 4, respectively, the two cylinders being coplanar but 

spaced angularly by 90 so that they intersect each other 
and the piston reciprocating in each cylinder crosses the 
other cylinder midway in its reciprocating stroke. As 
shown in FIGURE 1, the axes of the two cylinders inter 
sect at the point 15 which lies on the axis 16 of the engine 
crankshaft shown in FIGURE 2. When either of the 
two pistons is at one end of its stroke, the other piston 
is midway of its stroke as illustrated in FIGURE 1, the 
movement of the pistons being coordinated by means 
hereinafter described so that the pistons travel past each 
other without interference when reciprocating between the 
opposite ends of their respective cylinders. 
The pistons 11, 12 are provided midway between their 

ends with transverse wrist pins 17, 18, respectively, which 
pins are slidable in and project outwardly through pairs of 
longitudinal slots 19 formed in diametrically opposite sides 
of the cylinders 13, 14. These slots are long enough to 
permit the pistons to reach the outermost or dead center 
positions at the ends of their reciprocating movement. 
The projecting ends of the wrist pins 17, 18 are pivotally 
connected to a pair of motion coordinating elements such 
as the links 20, disposed at the opposite sides of the cyl 
inders 13, 14, as shown. The links 20 are provided mid 
way between the wrist pins 17, 18 with a pair of coaxial 
crank pins 21 which are pivotally connected to a pair of 
gears 22, secured to two coaxial crankshaft members 23. 
The pins 21 are eccentrically offset on the gears 22 from 
the axis of rotation 16 of the crankshaft members, the 
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gears 22 functioning in the nature of cranks for the pins 
21, so that the components 21, 22 and 23 coact in con 
stituting the crankshaft assembly of the engine. 
The crankshaft members 23 are rotatably journalled in 

opposite sides of a case or housing 24, as by suitable bear 
ings 25, the housing 24 also serving as a support for the 
cylinders 3, 14, in the manner illustrated. The gears 22 
mesh with a pair of pinions 26 secured to a single shaft 
27 which extends transversely of and is rotatably jour 
nalled in the housing 24, so as not to interfere with the 
cylinders 13, 14, as is best shown in FIGURE 4. The 
single shaft 27 and the meshing gears 22, 26 assure that 
the two crankshaft members 23 rotate in unison and that 
the links 20 at the opposite sides of the cylinders also 
have a unitary movement without any lost motion. 
A combustion chamber 28 exists in each end portion 

of each of the cylinders 13, 14, and means are provided 
for admitting a fuel mixture into the combustion cham 
bers, igniting the same, and subsequently exhausting the 
products of combustion. For illustrative purposes an an 
nular intake manifold 29 has been shown as communicat 
ing through ducts or risers 30 with intake chambers 31 
at the ends of the cylinders. An intake valve 32 admits 
the fuel mixture from each chamber 3 to the adjacent 
combustion chamber 28, the several intake valves being 
operated through suitable linkage 33 by push rods 34 en 
gaging a cam 35 on one of the crankshaft members 23. 
The engine is basically of a two-cycle type, and suitable 
exhaust ports are provided in communication with the 
combustion chambers, as indicated at 36 in FIGURE 2. 
For purposes of ignition, each combustion chamber is 
equipped with a spark plug, as at 37. 
The engine may also be constructed to operate on the 

four-cycle principle, in which event cam actuated exhaust 
valves would be used and, if necessary, suitable means 
provided for sealing the cylinder slots 19 while permitting 
reciprocation of the wrist pins 17, 18 therein. Also, the 
device may be used as a pump or compressor rather than 
as an engine, as will be understood. 

In addition, while in the embodiment shown the en 
gine has been illustrated as having two pistons in two cyl 
inders, three or more pistons operating in three or more 
cylinders may be utilized. 

Thus, while in the foregoing there has been described 
and shown the preferred embodiment of the invention, 
various modifications may become apparent to those 
skilled in the art to which the invention relates. Accord 
ingly, it is not desired to limit the invention to this dis 
closure, and various modifications and equivalents may 
be resorted to, falling within the spirit and scope of the in 
vention as claimed. 
What is claimed as new is: 
1. In an engine, the combination of a cylinder block 

including at least two cylinders crossing each other at 
an intersection point intermediate their ends, at least 
two pistons reciprocable in the respective cylinders from 
one side of the intersection point to the other whereby 
paths of reciprocation of said pistons cross each other 
at the intersection point, a pair of coaxial crank shafts 
disposed exteriorly at opposite sides of said block and 
having their axis of rotation normal to said cylinders, 
said intersection point lying on the axis of rotation of 
said crankshafts, said crankshafts including a pair of 
coaxial crank pins disposed at opposite sides of the cylin 
der block, at least two wrist pins provided on the re 
spective pistons and projecting outwardly through on 
gitudinal slots in said cylinders to the opposite sides of 
the block, a pair of rotatable motion coordinating ele 
ments carried by the respective crank pins and having 
said wrist pins connected thereto at points spaced and 
equidistant from the crank pins, and fluid pressure means 
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for selectively actuating said pistons in timed relation 
to one another. - 

2. The device as defined in claim 1 together with means 
in addition to said wrist pins for operatively connecting 
said crankshafts together for unitary rotation. . 

3. In an engine, the combination of a cylinder block 
including at least two cylinders crossing each other at 
an intersection point intermediate their ends, at least two 
pistons reciprocable in the respective cylinders from one 
side of the intersection point to the other whereby paths 
of reciprocation of said pistons cross each other at the 
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intersection point, a crankshaft member disposed ex 
teriorly at one side of said block and having its axis 
of rotation normal to said cylinders, said intersection 
point lying on the axis of rotation of said crankshaft 
member, said crankshaft member including a crank pin, 
at least two wrist pins provided on the respective pistons 
and projecting outwardly through slots in said cylinders, 
a motion coordinating element carried by said crank pin 
and having said wrist pins connected thereto at points 
spaced equidistant from the crank pin, and fluid pres 
sure means for selectively actuating said pistons in timed 
relation to one another. 

4. In an engine, the combination of a cylinder block 
including at least two cylinders crossing each other at 
an intersection point intermediate their ends, at least 
two pistons reciprocable in the respective cylinders from 
one side of the intersection point to the other whereby 
paths of reciprocation of said pistons cross each other at 
the intersection point, at least two wrist pins provided 
on the respective pistons and projecting outwardly 
through slots in said cylinders to the opposite sides of 
said block, a pair of motion coordinating elements dis 
posed at opposite sides of the block and each having 
said wrist pins connected thereto, a pair of coaxial crank 
shaft members provided at the opposite sides of the 
block and having their axis of rotation normal to said 
cylinders, means operatively connecting said crankshaft 
members together for unitary rotation, said crankshaft 
members including a pair of coaxial crank pins connected 
to the respective motion coordinating elements at points 
equidistant from said wrist pins, and fluid pressure means 
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4. 
6. The device as defined in claim 4 together with a 

casing supporting said cylinder block, and coaxial bear 
ings provided in opposite sides of said casing, said crank 
shaft members being journalled in said bearings, and 
said casing accommodating said crank pins and said mo 
tion coordinating elements therein. 

7. The device as defined in claim 4 wherein end por 
tions of said cylinders constitute combustion chambers, 
said fluid pressure means including means for admitting 
a combustible fuel mixture into said chambers in timed 
relation to reciprocation of said pistons, means for ig 
niting said fuel mixture, and means for exhausting prod 
ucts of combustion from said chambers. -- - 

8. In an internal combustion engine, the combination 
of a cylinder block including at least two cylinders cross 
ing each other at an intersection point intermediate their 
ends, at least two pistons reciprocable in the respective 
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for selectively actuating said pistons in timed relation to 
one another. 

5. The device as defined in claim 4 wherein said means 
connecting said crankshaft members comprise a pair of 
gears provided on the respective crankshaft members, 
a cross shaft, and a pair of pinions provided on said 
cross shaft, said pinions meshing with the respective 
gearS. - - 

45 

cylinders from one side of the intersection point to the 
other whereby paths of reciprocation of said pistons cross 
each other at the intersection point, at least two wrist 
pins provided on the respective pistons and projecting 
outwardly through longitudinal slots in said cylinders to 
opposite sides of said block, a pair of motion coordi 
nating links disposed at opposite sides of the block and 
each having said wrist pins connected to the ends thereof, 
a casing supporting said cylinder block therein and en 
closing said motion coordinating links, said casing in 
cluding a pair of side walls disposed at opposite sides of 
said cylinder block and provided with a pair of coaxial 
bearings having their axis normal to said cylinders, a pair 
of crankshaft members journalled in the respective bear 
ings, a pair of gears secured to the respective crankshaft 
members and disposed within said casing, said crankshaft 
members including a pair of coaxial crank pins carried 
by the respective gears and connected to the mid-portions 
of the respective motion coordinating links, a cross shaft 
rotatably journalled in said casing, a pair of pinions 
provided on said cross shaft and meshing with the re 
spective gears whereby said crankshaft members may 
rotate in unison, and fluid pressure means for selectively 
actuating said pistons in timed relation to one another. 

9. The device as defined in claim 8 wherein end por 
tions of said cylinders constitute combustion chambers, 
said fluid pressure means including means for admitting a 
combustible fuel mixture into said chambers in timed 
relation to reciprocation of said pistons, means for 
igniting said fuel mixture, and means for exhausting 
products of combustion from said chambers. 

No references cited. 


