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Specification of 

To all chom it may concerim : 
Beit known that I, ELLs J. Woolf, a 

citizen of the United States, residing at Minneapolis, in the county of Hennepin and 
5 State of Minnesota, have invented certain 

new and useful Improvements in Two 
Cycle Explosive-Engines; and I do here 
by declare the following to be a full, clear, 
and exact description of the invention, such 

10, as will enable others skilled in the art to 
which it appertains to make and use the 
same. . . . . 

My invention has for its object to provide 
an efficient two-cycle explosive engine of 

15 simple structure. 
To this end, my - - - 

lovel devices and combinations of devices 
hereinafter described and pointed out in the 
claims. . . . . . 

20 The invention is illustrated in the accoun 
panying drawings, wherein like notations 
refer to like parts throughout the several 
views. . . . ? . 

In said drawings, Figure 1 is a vertica 
25 central section through the engine taken 

crosswise of the crankshaft, with the piston 
at its lowermost limit of travel. Fig.2 is a 
sectional view through a portion of the cas 
'ing and piston in the sane plane as shown 

.30 in the miain view. Fig. 1, but with the pis 
ton and other parts controlled thereby in 

is the position which they would occupy when 
the transfer ports are wide open; and Fig. 
3 is a view similar to that shown in Fig. 2, 

35 but with the piston and the parts controlled 
9, thereby in the position which they would 

occupy when the transfer ports are closed 
and the intake port is wide open. • 
A base casting 1, intermediate or main 

40 casting 2 and a top casting 3 are rigidly se 
cured together with suitable packed joints. 
The castings 1 and 2 are of such form that, 
when properly, joined together, they sup 

invention consists of the 

port and inclose a crankshaft 4 and afford ? i h said ri I 
through said ring valve 45 a crank shaft cornpression chamber 5 sur 

rounding the same. In practice, the cranks 
shaft 4 would, of course, be provided with 
a suitable fly-wheel, not shown. The cast 

, ings 2 and 3 are of the proper form to co 
50 operate with each other to afford the cylin 

der in which the piston 6 is moisted to 
work. The piston 6 sig of trunk-iške form 
with a closed head which separates the ex 
plosion section or chamber 7 of the cylin 

55 der from the crank shaft compression chKm 
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ber 5; and this piston 6 has its hollow por 
tol, Ol' trunk opening directly to the crank 
shaft compression chamber and, Coºperates 
therewith to afford a space into which the 

- explosive mixture...is first received stud corps 
pressed, to a certain extent, before being 
passed "through the transfer ports to the ex 
plosion cylinder. The pistol 6 is connected 
by a rod S to the crank of the crankshaft 
4, and this crank is counterbalanced in the customary way. . . . . . . . . . . . . . 
The castings 2 and 3 are so formed that 

When joined together at their parting 
flanges, they afford, between the two sections. 
of the explosion cylinder walls, an exhaust 
port 9 which completely encircles said cyl 
inder and leads to a large: exhaust chanaber 
10 formed ita the eästing 33 and provided 
with a nipple 11 for attaching: the custom 
ary exhaust, pipe, not shown. This top cast '75 
ing 3 is also of the proper form to afford 
the customary water jacket space 12, sur 
rounding the inner and top walls of the ex 
haust chamber 10. The two castings 2 and 3 
are of such construction that they meet er 80 
unite with male and female joints with the 
parts so arranged that the parting, flange 
13 of the casting 2 is located below, the level 
of the exhaist port 9, for a purpose which 
will later appear. . . . , x. 
The 
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pistón 6 has-inits sides a transfer 
port T4, which ista complete circle with the 
exception of-the bridges therein. The cast 
ing 2 has, at its' upper end portion, a trans 
fer port. 15 which is also; a completer circle 
with the exception of the bridges therein 
which support the adjacent inner wall of the explosion cylinder. Between the piston 6 

90 

and the inner wall of the explosion cylinder, 
is located a ring valve 16 which controls, 95 
the said coöperating transfer ports, 14 and 
15. This ring valve'16 is so mounted that 
it bears tightly against the adjacent eylin 
Ser; wall and so that the pistor will move 

M for a limited dist. 100 "tance, and then pickup:ånd carry the valve 
therewith during the remainder of its travel 
in both directions. For this purpose, said ring valve 16 is preferably a spitring which 
will tightly hug the cylinder wall under its 105 
own tension; and, as showns 

- hori is of -shape in cross-section 
zontal flange thereof extending inward, and 
working freely in kan rannular recessor. . 
groove 17 formed in the piston 6, with he 10 
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14 and 15 will be in registration and wide 
open so as to permit the transfer of the mix 
ture therethrough. and into the explosion 

• cylinder 7; and, during all this time and un 
til the valve 16 is moved upward by the pis 
ton 6 far enough to close the transfer port 
14, the intake port 20 to the crank shaft 
compression chamber 5 will be closed by the 
packing ring 25 and the lower end portion 
of the trunk of the piston. After the trans 
fer ports 14 and 15 have been closed by the 
valve 16, then, under the continued upward 
movement of the piston 6, the intake port 
20 will begin to open, and when the parts 
reach the position shown in Fig. 3, said in 
take port will be wide open, thus permitting 
the mixture to flow freely from the chest or 
chamber 21 to the crank shaft compression 
chamber 5. The action of the packing ring 
25 on the shell or sleeve 19 insures the move 
ment of said shell or sleeve by the piston. 
Whenever the shell 19 abuts against the 
shoulder 23, its upward movement is, of 
course, stopped, and thereafter the piston 
will move on upward through the said shell 
or sleeve 19 to the limit of the piston's travel, 
and, during this time, the shell or sleeve 19 
will be held in its uppermost position by the 
frictional contact there with of the packing 
ring 25 and the trunk of the piston, thus 
keeping the intake port 20, open as long as 
there is any suction action produced within 
the chamber 5 by the upward movement of 
the piston 6. Then as soon as the piston 
begins to move downward, under the effect 
of the explosion, it will carry with it the 
shell or sleeve 19 until the latter strikes the 
abutment ledge 24 and thereby closes the 
intake port 20; and then, thereafter, the pis 
ton will move on downward through the 
shell or sleeve 19 until the parts reach the 
position shown in Fig. 1, thus compressing 
the mixture within the crank shaft compres 
sion chamber 5 and the hollow piston 6, as 
required for making the next charge 
through the transfer ports 14 and 15 under 
the control of the ring valve 16. In this 
connection, it may be noted that almost in 
stantly after the piston 6 begins to move 
downward, under the effect of the explosion, 
it will pick up the previously dropped valve 
16 and carry the same therewith throughout 
the remainder of its downward travel, thus 
keeping the transfer port 14 of the piston 
closed throughout the major portion of the 
piston's explosion stroke, and at all times 
when the transfer port 15 in the cylinder 
wall is not closed by the body of the piston 
itself. Hence, two things follow, to-wit, the 
exploded charge cannot blow back through 
the transfer ports into the crank shaft com 
pression chamber, and thus there can be no 

movement of the piston 6, the piston will 
begin to compress the mixture within the 
chamber 5. 
From the foregoing, it will be seen that 

no spring seated or gravity seated valve is 
required to be lifted either to get the mix 
ture into the compression chamber 5 or to 
get the same transferred through the ports 
14 and 15 into the explosion cylinder 7. 
From his fact, and the further important 
fact that the available intake port 20 is so 
large, it may be said that there is practically 
never any time when a vacuum continues in 
the chamber 5. Otherwise stated, just as fast 
as the piston 6 increases the volume of the 
crank shaft compression chamber, by its up 
ward movement, after the transfer of the 
previous charge has taken place, this avail 
able volume will be instantly occupied by 
the mixture flowing freely thereinto through 
the intake, port 20. It may, therefore, be 
truly said that all the displacement made by 
the piston 6 on its upward movement after 
the previously compressed charge has been 
transferred, through the ports 14 and 15, 
to the explosion cylinder, becomes available 
for drawing into the base compression cham 
ber mixture for the next charge through the 
intake port 20. Still otherwise stated, the 
intake port 20 is open for a longer time than 
where spring seated or gravity seated valves 
are emploved, which must be lifted under 
the suction action of the piston; and, be 
cause of this fact a full charge equal to the 
displacement of the piston 6 becomes avail 
able without any waste of power by the 
engine. These advantages, in respect to the 
intake to the base, compression chamber, 
taken together with the advantages due to 
the large transfer ports 14 and 15 controlled 
by the ring valve 16 fully set forth in rhy 
previously filed case, enable me to secure a 
two-cvcle engine which is highly efficient. 
I can get an abundantly sufficient charge 
into the explosion cylinder when the engine 
is running at high speed. Put in still an 
other way, I get an engine having all the 
advantages of the so-called three-ported two 
cycle engine without any of the disadvan 
tages due to the presence of the third port 
in that class of engines. 
By actual usage, I have demonstrated that 

ring valves, like the valve 16, and seated in 
respect to the cylinder and piston as there 
shown, will effectively do the work and be 
free from noise. 
What claim is:- 
1. In a two-cycle explosive engine having 

a crank shaft compression chamler, the con 
binatio with the cylinder and the piston, of 
a shell or sleeve fitting sail piston and work 
ing in sail cylinder with freedom for a lim 

back explosions in that chamber; and sec- it my ement of said sleeve in respect to 
ondly, as soon as the intake port 20 is closed s'il 'yliner an of said piston in respect to 
by the shell 19, under the initial downward sail-leeve. a which sleeve coöperates with 

70 

75 

80 

85. 

90 

95 

00 

105 

110 

15 

20 

30 



the wall of Said cylinder tº af ord 3 supply 
A chest or chamber for the explosive ini sture 
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and which chest is opeised toe aart cut off 
frolu said compressio ciale ir saiti 
sleeve as moved by said pistria, substantially 
as described. 

2. In a two-cycle explosive engine having 
a crank shaft compression chamber, the com 
bination with the cylinder of a trunk piston 
opening to said compression channier an a 
shell or sleeve fitting said trunk piston aid 
working in said cylinder with freedom for a 
limited movement of said sleeve in respect to 
said cylinder and of said pistor in respect to 
said sleeve, and which sleeve coöperates with 
the wall of said cylinder to aflord & supply 
chest or chamber for the explosive mixture 
and which chest is opened to and cut off 
from said compression channer by said 
sleeve as noved by said pistoia, sustaitially 
as described. 

3. In a two-cycle explosive engine having 
a cranlk shaft compression chamber, the con 
bilation with the cylinder of a trunk pistol 
opening to said compression chamber and a 
shell or sieeve fitting said tank piston and 
working in said cylinder with freedol for a 
limited movement of said sleeve in respect 
to said cylinder and of said piston in respect 
to said sleeve, stops which determine the 
travel of said sleeve, and which sleeve co 
operates' with the wall of said cylinder to 
afford a supply chest or chamber for the ex 
plosive mixture and which chesi is opened to 
and cut off from said compression chamber 
by said sleeve as moved ly said piston and 
limited by said stops, substantially as de 
scribed, 

4. In a two-cycle explosive engine ha ving 
a crank shaft compression ehamber, tte con 
bination with the cylinder of a trunk piston 
opening to said compression chamber, a shell 
or sleeve fitting said triunk, pistol and work 
ing in said cylinder with freedom for a lin 

ited novelinent of said sleeve in respect to 
said cylinder and of said piston in respect to 
said sleeve, stop ledges on said cylinder 
which determine the travel of said sleeve, a 
packing ring fitted to said piston adapted to 
:ave frictional engagement with the said 
sleeve for moving the sleeve with the piston 
within the limits determined by said stop 

| edges and which sleeve coöperate with the 
wall of said cylinder to afford a supply chest 
« »: eha liber for the explosive mixture and 
which chest is opened to and cut off from 
said crank shaft compression chamber by 
said sleeve as moved by said piston, substan 
tially as described. 

5. in a two-cycle explosive engine having 
a crank shaft compression chamber, the com 
bination with the cylinder of a trunk piston 

the explosion chanber from said 
era hamber and opening to said 

I conti ession cha imber, coöperting transfer 
orts in the wails of said cylinder and in the 

sities of said piston, a ring valve mounted on 
sai pistoi and controlling said transfer 
pris under notion imparted thereto by said 
inist in, and a shell or sleeve fitting the trunk 
loition of sail piston and working in said 
cylinder with freedom for a limited move 
ment of said sleeve in respect to said cylin 
der and of said piston in respect to said 
sleeve, and which sleeve coöperates with the 
wall of said cylinder to afford a supply chest 

50 

55 

60 

65 

or chamber for the explosive mixture and 
which chest is opened to and cut off from 
said compression chamber by said sleeve as 
moved lov said piston, substantially as de 
scribed. 

In testimony whereof affix my signature 
in presence of two witnesses. 

ELLS J. WOOLF. 
Witnesses: 

H. D. IKI LGoRE, 
M. E. RoNEY. 
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