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6 Claims. (C. 123-59) 
This invention relates generally to two cycle from the position shown in Figs, 1 and 2; the 

engines and more particularly to that type of 
engine having twin or companion cylinders 
wherein double pistons operating in parallel posi 
tioned cylinders are supported at opposite throws 
of a common Crank shaft. The objects Of my 
invention are: First, to provide an internal com 
bustion engine of the type described which Will 
Operate in a more efficient manner than notOS 
heretofore made; Second, to provide a motor of 
the type described having greater overall fuel 
efficiency and greater economy of operation than 
motors of said type heretofore constructed; Third, 
to provide a means for introducing a measured 
Volume of combustible mixture into the con 
bustion chamber of the firing cylinder under a 
definite pre-determined pressure; Fourth, to pro 
Wide an engine of the type described wherein the 
Volume of the explosive fuel mixture introduced 
is not dependent on the cubical displacement of 
the piston in the explosion chamber during the 
entire stroke, but wherein the charge introduced 
is measured to equal Only the Volume of the igni 
tion cylinder above the opening of the exhaust 
ports; Fifth, to provide an engine of the type 
described wherein the design and construction 
permits the use of exhaust port openings higher 
than is commonly used in conventional engines 
of this type, to Secure better SCaVenging of ex 
haust gases; Sixth, to provide an engine of the 
type described Wherein the ignition of said 
measured charge, operating through the entire 
stroke, transmits it power to a crank-throw COr 
responding to the said entire stroke whereby 
greater mechanical advantage, resulting in 
greater torque, is secured than in conventional 
types of engines; Seventh, to provide a construc 
tion and arrangement of parts in an engine of the 
type described, whereby a minimum amount of 
power is required to COmpress the explosive mix 
ture prior to its introduction into the ignition 
chambers. Other objects. Will apepair hereinafter. 
I attain these objects by means of the con 

struction and design of the engine and its com 
ponent parts illustrated in the accompanying 
drawing, herewith made a part of this applica 
tion, and in Which 

Fig. 1 is a vertical side section of an engine 
built according to my design; Fig. 2, a trans 
verse section thereof, taken substantially on lines 
2-2, Fig. 1; Fig. 3, a partial horizontal section 
taken on the plane indicated by line 3-3, Fig.1; 
and Fig. 4, a diagrammatic View of the engine 
illustrating the position of the Walves and pistons 
at the middle of a stroke, being 90 advanced 

cylinders being represented as in Fig. 1, Whereas 
the crank in the lower portion of the diagram. 
is represented as in Fig. 2, or at right angles to 
the upper portion of the diagram to better ShoW 
the relative position of the cranks and cams. 
Similar numerals refer to similar parts in all 
ViewS. 

Before describing in detail the several parts of 
my engine, as herewith illustrated, and in Order 
to better explain the reason for its particular 
design and construction, I Will make the follow 
ing explanation as to its general Construction and 
operation. Heretofore, the most Successful 
engines of the two cycle type have been designed 
with a larger bore than stroke. It has been found, 
so far as the construction generally of efficient 
high Speed engines is concerned, that greater 
overall economy is attained by opening the ex 
haust port from 40 to 57 degrees in advance of 
OWer dead Center. 
It has been found, however, that when tWO 

cycle engines had a longer bore than stroke 
since the cylinder was charged from the crank 
case-the volume of gas drawn into the Crank 
case was too great for the volume needed to fill 
the Working portion of the combustion cylinder 
above the upper edge of the exhaust ports. That 
is, since the volume displaced by the conven 
tional type piston below the piston. Within the 
crank case is alwayS. equal to the total area, dis 
placed above the piston, the volume of the charge 
drawn into the crank case will always be equal 
to the total displaced Volume above the piston 
in the firing chamber. Now, if exhaust ports 
open any considerable distance above the lower 
travel of the piston, which would be true if they 
uncovered when the crank pin is approximately 
57° above lower dead center, the volume of the 
gases transferred from the crank case to the 
firing chamber would exceed the amount neces 
sary to efficiently charge the combustion cham 
ber. Therefore, part of the charge WOuld be 
mixed with exhaust gases and, if premature 
ignition did not take place, would be diluted by 
and blown out. With the exhaust. By rea,Son of 
the fact that the area of the compression cham 
bers may be Varied and their ratio of compres 
sion increased to any reasonable limit, a higher 
compression than is ordinarily possible in the 
crank case type engine may be produced. Thus 
the charge, prior to entrance into the ignition 
chamber, may be put under a pressure as high 
as fifty pounds per square inch. This increased 
pressure causes the gases to expand from the 
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2 
compression chamber head to the ignition cham 
ber, through the cross ports, with greater velocity 
than in the conventional type of engine and, 
Consequently, When my engine is run at high 
speeds there is a more efficient transfer of the 
entire compressed charge. 
By the design and construction hereinafter ex 

plained, the Volume of gases drawn into the 
charging cylinder is measured to equal the Volume 
of the combustion chamber into which they are 
introduced above the top opening of the exhaust 
ports. This measured Volume is determined by 
the design of the engine, 
Since the metered volume of gases compressed 

in the compression chamber is less than in the 
conventional crank case compression motor, if 
other factors are the same with my type of motor, 
less energy need be expended in compressing the 
charge prior to introducing it into the ignition 
chamber. 
From the construction and design hereinafter 

described it will be apparent that a two cycle 
engine may be constructed With a bore consider 
ably longer than the stroke; that the exhaust 
port may be provided with its upper opening 
edge a considerable distance above the lower 
limit of travel of the piston to the effect that 
the exhaust Will open 60 above lower dead cen 
ter; that a charge may be introduced into the 
combustion chamber which will equal only the 
Volume of the combustion chamber above the 
upper edges of the exhaust port opening, and as 
a result, this measured charge of fuel and air 
operates on a crank-throw proportioned to the 
entire Stroke, and therefore, greater torque is 
produced. The two cycle engine, thus, has the 
advantage of a four cycle engine with a longer 
Stroke than bore, together with the advantage of 
greater compactness and simplicity. 
Within the casting 2, dual or twin parallel 

double cylinders are cast and machined out in 
the usual manner. Numeral 3 indicates the left 
hand upper or ignition cylinder, and 4 the left 
lower cylinder, while 5 indicates the right hand 
upper cylinder and 6 the right hand lower cyl 
inder. Pistons 7 and 8 respectively are fitted in 
these cylinders and attached by connecting rods 
9 and . 0 to the two throws and 2 of the 
Crank shaft 4. The crank journals are posi 
tioned 180 degrees apart. Thus, when piston 7 
is at the lower end of its travel, piston 8 will be 
at the upper end of its travel. The upper cyl 
inders are closed at the top by a head 5, pro 
vided with spark plug openings 6, and all parts 
adjacent the firing chambers 7 and 8 are pro 
Wided With Water jackets f$, as is the usual prac 
tice With internal combustion engines. 
The lower cylinders 4 and 6, which I tern 

compression measuring cylinders, are of a con 
siderably larger diameter than the upper or ig 
nition cylinders, 3 and 5. The lower portion or 
skirt of each of the pistons 7 and 8 is enlarged 
at 20 and 2 and provided with rings to form a 
Working gas tight closure for the lower portions 
of said cylinders. In enlarged cylinder 4, this 
closure forms an annular chamber 22, between 
the upper end of this lower cylinder and the 
enlarged skirt 20 of the piston therein. A fur 
ther similar chamber 23 is similarly formed with 
in lower cylinder 6. These annular chambers 
constitute and may be termed compression cyl 
inders, and by design their cubical contents may 
be changed by altering their outer diameter rela 
tive to the diameter of the upper portion of the 
piston Operating therein. That is, their cubical 
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contents is governed by the difference between 
the diameter of the ignition cylinder and the 
diameter of the skirt at the bottom of each pis 
ton, and may be increased by enlarging the latter 
and/or by decreasing the former. 
Compression cylinder or chamber 22 is con 

nected by cross ports 24, to communicate with 
the interior of ignition cylinder 5, and compreS 
sion cylinder 23 is connected with ignition cyl 
inder 3 by cross ports 26. These ports are cast 
in that portion of block 2 indicated by numeral 
27, and being between the two upper ignition 
cylinders. This construction makes it possible 
for these cross or intake ports to be made 
straight and lead directly from the upper end of 
one compression cylinder to the lower portion 
of the opposite ignition cylinder, SO that the in 
coming charge travels in a straight line directly 
toward the deflector and the top on the piston 
Within the ignition cylinder. 
Exhaust ports 28 and 29 respectively are pro 

vided in the ignition cylinders 3 and 5. Each of 
the pistons 7 and 8 have deflector recesses 30 
and 3 f cast in their heads 32. These are posi 
tioned adjacent their respective inlet or croSS 
ports 24 and 26, and shaped to force the incom 
ing explosive charge up to Ward the top Of the 
ignition cylinder. 
So far as concerns the left hand cylinder, a 

charge of explosive mixture (air and hydro 
carbon fuel) is admitted through paSSageWay 
33, poppet valve 34, and passage 35 to chamber 
22. Valve 34 is operated by push rod 36, actu 
ated by cam 37 on the main or crank shaft 4. 
The same arrangement pertains to the right 
hand companion cylinder; the corresponding 
parts being numbered 43, 44, 45, 46 and 4. 
Chambers 33 and 43 are connected to a Car 
bureter by manifolds 48 and 49. 

Referring to Fig. 4, which shows the position 
of the pistons on the crank when advanced 90° 
from the position shown in FigS. 1 and 2, it Will 
be noted that poppet valve 34 is closed Since a 
charge is being compressed in compression cyl 
inder 22, while poppet valve 44 is opened to per 
mit the entering of a charge into compression 
cylinder 23 on the down stroke of piston 8, while 
ignition takes place in cylinder 5. Cams 37 and 
47 are positioned on shaft 4 relative to the 
position of crank pins and 2 to effect this 
operation. 

It is to be understood that, as the crank cycle 
progresses, intake poppet valve 44 closes when 
piston 8 has reached the bottom of its stroke to 
permit the compression of the charge drawn into 
cylinder 23. As the stroke cycle further pro 
ceeds, piston 8 starts upward and piston down 
Ward at which time cam 37 has advanced to 
open valve 34. Meanwhile the charge com 
pressed in cylinder 23 has been released into 
ignition cylinder 3, by the uncovering of port 
26 by the top of piston T. 

It will be noted that the top edge 40 of both 
exhaust ports is higher than is the usual practice 
in engines of this type. This is designated to per 
mit exhaust gases to be released as Soon as the 
piston has traveled from the top of its stroke 
downward to a position. Where the Crank pin has 
advanced throughout 120 from its position at 
the top of the firing stroke. The intake port is 
uncovered later, and when the crank pin has 
traveled approximately 160° from the top of the 
stroke. The difference between these two posi 
tions permits the gases of combustion to start 
exhausting through approximately 40° of the 
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the-piston uncovers the exhaust, the pressure of 
the ignited charge is rapidly reduced and the 
piston is driven through the lower portion of its 
crank cycle-60°-largely by the expansion of 
the ignition charge and its own inertia. Power 
transmitted in this portion of the stroke is, 
therefore, proportionately less than practically 
any other portion of the ignition stroke, but this 
is compensated for by the fact that the ignition 
gases have an adequate time to escape. Whereby 
back pressure is iminimized and the charge more 
efficiently scavenged before a fresh charge enters 
the ignition cylinder. This charge is measured 
or metered by the design and size of the com 
pression cylinder from which it is forced, so that 
it is sufficient only to effectively fill the upper 
portion of the ignition cylinder substantially 
above the horizontal plane at the top or upper 
edge 40 of the exhaust, port. In other words, 
this ignition charge is metered so that it is en 
tirely ignited and principally expanded by the 
time the piston uncovers the exhaust port. 
Now in all two cycle engines of the convention 

all type wherein the crank case or any portion 
thereof is used to draw in an explosive charge 
prior to forcing it into the firing chamber, the 
volume induced by the up stroke of the piston is 
always equal to the total volume on the upper Side 
of the piston. That is to say, the total Volume 
of the ignition cylinder. Thus, the charge enter 
ing the ignition cylinder at ordinary atmospheric 
pressures on exhaust and carbureter is equal to 
the entire volume of the ignition chamber. A 
portion of this firing charge is mixed with the 
outgoing exhaust and wasted. This objection is 
overcome by the construction of the engine I have 
hereinabove described. Furthermore, it is obvi 
Ous from the above description, that I have pro 
duced an engine wherein the metered fuel charge 
is ignited in an ignition cylinder so that the 
charge is ignited and expanded throughout a 
stroke cycle wherein the length of the stroke may 
be easily made to greatly exceed the size of the 
bore. Therefore, since the throw of the crank is 
in proportion to the length of the stroke, this ex 
plosive charge operates to greater mechanical ad 
vantage. On this somewhat larger crank throW 
and in this Way produces a greater torque as a 
result of firing of each metered charge. 
The construction of the engine With the cam 

shaft carried direct on the crank shaft 4 pro 
Wides easy adaptability to mechanism for both 
fuel and oil pumps. Thus, as shown in Fig. 1, an 
oil pump 5 is attached to the lower portion of 
the case below the right hand main journal. A 
push rod plunger 52, held in contact with cam 4 
by a spring, forms a pump cylinder. Small ball 
bearings may be used to form the valves, as is 
the usual practice, and oil may be drawn in from 
the crank case through duct 53 and led to the 
bearing through duct 54. Obviously, a similar 
pump may be attached to the left hand journal, 
and used either for oil or fuel pump purposes. 

claim: 
1. An engine of the two-cycle type having 

double pistons operative in double parallel posi 
tioned cylinders. Whereby ignition cylinders are 
formed in the upper Smaller bore in each of Said 
cylinders and compression chambers are formed 
by an expanded skirt portion of the piston oper 
atting in larger bores in the lower portion of said 
cylinders, said pistons having deflector heads and 
being operatively connected to a connon crank 
shaft on crank throws positioned 180° apart, 

3 
cross intake ports directly connecting the top 
portion of each lower compression cylinder With 
each opposite companion ignition cylinder, ex 
halist ports opening into Said ignition cylinders 
positioned to be opened and Operated by the pis 
ton therein and having a vertical depth not less 
than twice that of said intake port, passageWays 
connecting the upper end of Said COmpression 
cylinders to a Source of carburation, said paSSage 
ways being provided with poppet valves, mechan 
ically operated from cams positioned. On said en 
gine crank shaft timed to open, on the down 
stroke of the piston, operating in its respective 
cylinder, said compression cylinders being pro 
portioned so that their piston displacement 
equals the volume of the upper portion of the ig 
Inition cylinder into which they discharge above 
the plane of the upper edge of its exhaust port. 

2. An engine of the type described in claim 1, 
wherein the upper edge of said exhaust portS is 
uncovered by the pistons therein when the crank 
throw has traveled through approximately 120° 
from top dead center and wherein the intake 
port is opened approximately 20 thereafter. 

3. An engine of the type described having par 
allel double pistons with a smaller bore in the 
upper portion of each to form an ignition cylin 
der and a larger bore in the lower portion to form 
a compression cylinder, double pistons operative 
in each of said cylinders having rings whereby 
the upper portion of each piston forms a closure 
for each ignition cylinder and an expanded skirt 
having rings forming a closure for each compres 
sion cylinder, said pistons being operatively con 
nected by means of a connecting rod With a crank 
shaft having crank pins 180° apart, said pistons 
having heads provided with deflectors positioned 
Opposite intake ports in Said cylinders to assist 
in directing incoming gases toward the top of 
said cylinders, exhaust ports in the walls of each 
of said ignition cylinders having the top of its 
upper edge substantially above the upper edge 
of said intake port, intake ports cut in the Walls 
of Said ignition cylinders, positioned substantial 
ly diametrically opposite to said exhaust ports, 
croSS ports angularly positioned to direct the 
gases toward the deflectors on the tops of said 
pistons, and directly connecting the intake ports 
of each ignition cylinder with the top of the op 
posite companion compression cylinder, means 
for inducing a charge of combustible gases into 
Said CompreSSion cylinders including passage 
WayS. Connected to the top of each of said com 
pression cylinders and a poppet Valve operative 
therein driven by mechanical mechanism associ 
ated with said crank shaft whereby said poppet 
valve Opens on the down stroke of each piston 
respectively and closes on the corresponding up 
stroke. 

4. An engine of the type described in claim 3, 
Wherein the length of the stroke exceeds the di 
ameter of the bore of the ignition cylinders by the 
depth of the exhaust port. . 

5. An engine of the type described in claim 3, 
Wherein the length of the stroke exceeds the di 
ameter of the ignition cylinders, and Wherein the 
exhaust ports, cut in said ignition cylinders, is 
positioned to uncover and open by the downward 
travel when the crank pins are within approxi 
mately 60° of lower dead center, and said intake 
port opens when said crank pins are within ap 
proximately 20 of lower dead center and wherein 
the piston displacement of said compression cyl 
inders equals the Volume of said ignition cylin 
ders above the opening of the exhaust ports. 
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6. An internal combustion engine of the two 
cycle type having a cylinder casting comprising 
bore twin cylinders, the upper Smaller bore form 
ing an ignition cylinder, and the lower larger bore 
forming a pump cylinder by cooperating with an 
expanding skirt on the piston operating therein, 
pistons operative in said cylinders provided with 
rings at the top for working closure of the igni 
tion cylinder and rings on an expanding skirt 
forming a working closure of said pump cylinder; 
said pistons being connected to a common crank 
shaft having its crank pins 180 degrees apart, 
passage-Ways connecting the tops of Said pump 
cylinders directly with the lower portion of the 
opposite ignition cylinder terminating in an in 
take port positioned to be uncovered by the lower 
terminal movement of the upper part of the igni 
tion piston; said casting also having longitudinal 
extensions at each end provided With a hollow 
portion forming a passage-Way returning from 
Said pump cylinders to a Valve seat provided in 
the lower portion of Said passage-Way and con 
necting through a recess therebelow to a car 
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buretor manifold, poppet valves operative in each 
of said valve seats actuated by cams on said Crank 
shaft and set to open and close at pre-determined 
positions in order to induct a charge of combust 
ible gases into said pump cylinders, exhaust ports 
opening in the walls of said ignition cylinders 
opposite said intake ports and extending from the 
lower limit of the piston travel upward to the ex 
tent that their upper edges permit uncovering 
and opening when the cranks of each cylinder 
after igniting have proceeded not more than 120 
degrees from top dead center and the said intake 
ports being positioned so that they do not uncover 
until the crank has proceeded not less than 20 
degrees therefrom; said ignition cylinders being 
proportioned so that the length of the stroke ex 
ceeds the diameter of the bore by not less than 
the vertical distance of the exhaust port opening 
and said pump cylinders having a piston dis 
placement equal only to the volume of the igni 
tion cylinders above the plane of the exhaust port 
opening. 

LAURENCE. D. HARRISON. 
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