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UNITED STATES PATENT OFFICE,

BLLIS J. WOOLF, OF MINNEATOLIS, MINNESOTA, AéSIGNO‘R‘:‘Tb THE W
GEAR COMPANY, OF MINNEAPOLIS, MINNESOTA. A CORPORATION OF ™

COLY VALVE
INNESQTA

“TWO-CYCLE EXPLOSIVE:-ENGINE:

To all «whom it may concern S
.. Be.it known 'that I,"Euvis .J. WopoLr, a
citizen of the United States, residing at.
_ Minneapolis, in the county of Hennepin and
.. B State of Minnesota, have: invented certain
- semew and usefyl Improvements. in Two-
. Cycle - Explosive-Engines; and I do here-
++ by declare the following to be a full, clear,.
and eéxact description of the invention, such
- 10:as will enhble others skilled in the art to
~ which it appertains to make and use the’
same. ' o .
.My invention has for its object to provide
- -an efficient two-cycle explosive engine of
15 simple structure. S S
~ To this end, my invention consists of the
novel devices and combinations of devices
hereinafter deseribed and pointed out in the

claims. IR ‘ _
20 The invention is illustrated in the accom-
“panying drawings, wherein like notations
.réfer to like parts throughout the several.
~oviews. - ’ ‘ B
In said drawings, Figure 1 is a vertical
25 central section through the engine taken
crosswise of the crank shaft,; with the piston
© at its lowernjost Hmit of travel. Fip. 2isa
sectivbnal view through a portion of the cas-.
“Ing awd piston in the same plane as shown
30 in the niain view Fig. 1, but with the pis-
‘ ton and cther parts confrolled: thereby in
““the position which they would cecupy when
*, " the transfer ports are wide open; and Fig.
© "318 a view similar to that shown in Fig. 2,
but with the piston and the parts controlled
“/" 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 8 are rigidly se-

3
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~ cured together with suitable packed joints.

The castihgs 1 and 2 dre 'of such form that,
~ when properly. joined tegether, they sup-
“port and inclose a crank shaft 4 and afford:

45 a crank shaft compréssion chamber 3 sur-s
rounding the same. In practice, the crank:
shaft 4 would, of ¢ourse, be provided with

a suitable fly-wheel; not shown. The cast-
" ings 2 and 3 are of the proper form o o-

50 operaté with each other to afford theicylin-
der in which the piston © 1s monsted to
* work. The piston:6-iv of trunk-like:form
with a closed head which separates. the ex-

plosion section or ¢hamber 7 of the cylin-
55 der from the crank shaft compression cham- |
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ber 53 and this. piston 6 his Jts hollow por-
tion or trunk openingsdirectly to the erank
suaft compression ¢hainber-.and,; ¢ Gperates
therewith to afford a space imteswhich: the
-explosive niixture.is fisst. veceived dnd comy 60
‘pressed, to a certain.extent, before! being
‘passed 'through the tpangfey ports. to-the, ex-
plogion cylinder.  The:piston & is connacted

by a rod 8 to the erani:of the-erapic.ghaft

4, and this crank is.counterbalanced in: the 65
custemary way. LTt wnntsty

The castings 2 and' 3 are so foimed that

when joined  together: at. - their: parting
flanges; they afford.between the two sections:
“of the-{‘*xplosion cylinder walls; an..exbiaust 70
port 9 which compietely encireles saidrcyl-
inder and leads to, a large:exhaust-chiamber

10- formed it the chsting -8:and provided
with a nipple 11 for. attaching: the -custom-
‘ary. exhaust pipe, not:show.. This top cast: ‘75
ing 3-is also: of -the proper fovm.to!afford
the customary water:jacket space: 12. sur-
-rounding the inner and. top walls of -the ex-
haust.chamber 10. 'Thetwecastings 2:and 8
-are of such- construction. thiat they ineet .gr 80
‘unite with male”and female joints: with-the
parts so arranged that.the parting; flange

13 of the casting 2 is logated- below- the Jevel

of the exhatist port 9y fora purpese which
will Tater- appear. = .o oefio L e e

" The pistgn 3 has-in-its sides a -tramsfer
port 14, whichis-a complete’ circle -with the
exception of-the: bridges therein. The cast-

ing 2 has, at its upper end portion;ia trans-

fer port 15 which isialso;:a complete~circle 90
with the- excéeption iof :the: bridges.. therein
which support the adjacent inner wall of:the
explosion cylinder. - Betweef. the--piston 6
and the inber wall of!the explodion cylinder,

is located a ring valve.16 which/ controls; 95
the said codperating transfer:peorts 14 and

15. ~This ring valve!l6:is so.moeunted-that
Jt.'bears tightly against: the adjucent aylin-
Ter: wall and so that' the pistox: will move
Hilirongh gaid ring valvey.for a-limited .diss 100
“"tance, and then pick up:and carry.the valve
therewith during the remginder of dts travel
in iboth directions: For this:parpose,isaid
ring valve 16 is preferably:a split.ring which
will tightly hug the cylinder. wajl.under its, 105
own: {ension; and; as shewnysaid valve: 16

is of Lishape in cross-section with: thé. hori-
zontal flange thereof eéxtending: inward and
working freely in capiodhnndar: recegss or- .
groove 17 formed in the-piston 6, with he, 119
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proper clearance for the required free move-

ment - of the said’ piston through the said-
valve. The parts 14, 16 and 17 are so pro--

portioned, relative to each other, that the
upper end of the valve 16 will seat against

the upper wall of said port 14 of the piston.

coincidently with the seating of the horizon-
tal flange of said valve against 'the upper,
wall of the annular groove or recess 17, as
shown in Fig. 1 of the drawings. In-the

“hollow piston 6 is located a deflector 18

directly inward of the transfer port 14 and

extending upward some distance toward the

. piston head: :

~The parts so far described .al_'e" Snbstz\.n;
tially .the same as those disclosed in my

- pending application S. N. 412,772, filed

'.,20

January 27th, 1908, with the exception of

the location of the exhaust chamber 10; and,’

for the purposes of this case, it is not

- deemed necessary to trace in detail the ac-
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tion of the ring valve 16 for controlling the
transfer ports 14 and. 15, as this matter was
fully traced-in the said earlier filed case.
Attention will now be directed to the parts
which are new, in this case. ,

The. numeral 19 represents a shell or
sleeve adapted to fit the trunk portion of
the piston-6 and mounted for a limited slid-
Ing motion therewith, for codperation with
said piston to conirol the intake port 20
leading to the crank shaft compression

chamber 5. Said shell 19 also codperates

with the adjacent portion of the casing. 2.

to afford between the said parts a mixture
chest or chamber 21 provided with a nipple

* 22 adapted to be tapped by a supply. pipé

45
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from any suitable vaporizer. 'The limit of

the travel of the sleeve or shell 19 with the

piston 6 is determined by abutment shoul-
ders or ledges formed in or secured to the
casing 2. As shown, the upper abutment

‘shoulder 23 is formed in the castingitself.

The lower abutment is formed by an annu-
lar ledge 24 adapted to be driven to its
proper working position within the casing

2, .or to be otherwise secured thereto in

preper working position, in any suitable

way. When the ledge 24 is thus located, it

underlies the lower end of the shell or sléeve
19 and becomes the lower stop -or abutment
for the same, and also constitutes the lower

wall to the mixture chamber 21. The ledge

casting 24 is provided with vertical ribs 24s
which serve as ‘guides to the lower end of the
shell or sleeve 19. The inner wall of the
annular ledge 24 alines with the inner wall

of the shell 19, and both thereof may be.

said to form portions of the cylinder walls

for the piston 6. In the lower end of the

trunk portion of the piston 6 is seated a

.packing ring 25 which codperates with the

shell or sleeve 19 for the control of the in-
take port 20. This packing ring 25 is pref-
erably a split ring which, by its tension,

l
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will hug the cylindei' walls with which it

comes in contact, including. the parts 19
and 24, '

- It.has already been noted that the upper .

parting flange 13 of the casting 2 is located

below the level of the exhaust port 9. The .

purpose- of so:locating this flange 13 is to
permit..a little water to be admitted to the

exhaust “chamber at this point from the

overflow out of the water jacket space 12,

or other souice, if this should be deemed de- .

sirable for any purpose. Inasmuch as the
ledge .13 is below the level of the exhaust

port 9, water, so admitted will not flow by
gravity into the explosion cylinder, but will.

be carried out by the exhaust either in the
form of water or steam. Tt-will, of course,

be understood that the explosion cylinder.
will be fitted with the customary sparkirg -
plug. and the water jackét 12 with the cus--

tomary eirculating pipes. .

Having regard now to the/ action of the

new parts marked with the numerals 19 to’

25, inclusive, it may first be hoted that the
‘mixture’ chest or chamber- 21 completely en-

circles the shell or sléeve 19, and that the-
‘intake port 20 is-therefore also'a complete

circle, entirely surrounding the trunk por-

tion of the piston 6." The positions of the. .

‘upper abutment or stop shoulder 23 and the

lower abutment or ledge 24, relative o the
length of the shell or sleeve 19, are such as.
“to permit the limited movement of the shell
or sleeve 19 with the' piston- 6 required to-

secure the. desired actions. therefrom: and

the packing ring 25 is so located in the

trunk ‘of the piston 6 and is of such height

| as to codperate with the shell or sleeve 19 to
close the intake port 20 until after the mix- -

ture compressed in the chamber 5 has been
transferred through the ports 14 and 15 to
the explosion cylinder 7. - The shell or sleeve

70-
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19 is of .such length, with reference to the .

stroke of the piston 6, that the packing ring

25 will codperate therewith to move the.
same into its uppermost position and.hold

110-

it_there throughout substantially the whole .
of the piston’s suction stroke, and- will also

- cobperate with said shell to move the same

into its lowermost or intake closed position
and hold it there throughout substantially

115

‘the whole travel of the piston while com-

pressing the mixture within the base com-

‘pression chamber and, at the same time, -

‘maintain a tight joint between the said
parts. . ' ' ’ B

Let it be assumed that a chax'-ge-'ovf‘ex-'

120

plosive mixture has previously been drawn .
into the crank shaft chamber 5 and has been . -

compressed, to the degree required, by the
movement of the piston 6 downward into its
extreme position, as shown in Fig. 1. Then,
on the upward ‘movement of the piston, the
parts will be brought into the position shown
in.Fig. 2, at which time the transfer ports

1%6
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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 thé
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 28, 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 nppermost position by the

frictional contact therewith 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. Tn 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
back explosions in that chamber; and, sec-
ondly, as soon as the intake port 20 is closcd
by the shell 19, under the initial downward

movement of the piston 6, the piston will
begin to compress the mixture within the
chamber 5.

From the-foregoing, it will be secn that
ne 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 this 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. Qtherwise 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 previonsly 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 my
previously filed case, enable me to secure a
two-cvele 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 wav, T get an engine having all the
advantages of the so-called three-ported two-
cyele engine without any of the disadvan-
tages due to the presence of the third port
in that class of enginbs.

Bv actual usage, T 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 1s:—

1. T a two-cycle explosive engine having
a crank shaft compression chamber, the coni-
Bination with the evlinder and the piston. of
a shell or <leeve fitting said piston and work-
ing in said evlinder with freedem for a lim-
ited movement of said sleeve in respect -to
ciid exlinder and of said piston in respect to
said leeve, amd which sleeve codperates with
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jthe wall of said eylinder ti; afford 4 supply
s chest or chamber

for the explosive mixture
and which chest 1s opeted to and cut off

from said compression chamber by said
sleeve as moved by said piston, substantially
as described.

2. In a two-cycle explosive engine having
a crank shaft compression chamber, the com-
bination with the cylinder of a frunk piston
opening to said compression chamber anid a
shell or sleeve fitting said trunk pision aud
working in said eylinder with freedom for a
limited movement of said slecve in vespect to
said eylinder and of said piston in vespeet o
sald sleeve, and which sleeve codperaies with
the wall of said eylinder to aflord & supply
chest or chamber for the explosive mixtuie
and which chest is openaed to and eut off
from sald compression chamber hy said
sleeve as moved by said piston, suls aniiaily
as described.

3. In a two-cycle explosive engine having |

a crank shaft compression chamber, {he com-
hination with the cylinder of a trunk pision
opening to said compression chamber and a
shell or sleeve fitting said trunk piston and
working in sald eylinder with freedem for a
limited movement of said sleeve in respect
“to said eylinder 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

_atford 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 by said piston and
limited by said stops, substantially as de-
seribed,

4. In a two-cycle explosive engine having
a crank shaft compression chamber, the comn-
bination with the cylinder of a trunk piston
opening to said compression ¢hamber, a shell
or sleeve fitting said trink pisten and work-
ing in said eylinder with freedom for a lim-

75,889

itedd movement of said sleeve in respect to
seld eylinder 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
have frictional engagement with the said
sleeve for moving the sleeve with the piston
within the limits determined by said stop
ledges and which sleeve codperate with the
wall of said cylinder to afford a supply chest
or chamber for the explosive mixture and
which chest-is opened to and cut off from
salil erank shaft cempression chamber by
said sleeve as moved by said piston, substan-
tially as deseribed.

b Ina two-cyele explosive engine having
: shaft compression chamber, the com-
ination with the cylinder of a trunk piston

rating the explosion chamber from said
u chamber and opening to said
compression chamber, codperating transfer
ports in the walls of said cylinder and in the

 sides of said piston, a ring valve mounted on
said piston and controlling said transfer

peris under motion imparted thereto by said
piston, aud a shell or sleeve fitting the trunk
portien of said piston and working in said
eylinder 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 cobperates with the
wall of said cylinder to afford a supply chest
or_chamber for the explosive mixture and
which chest is opened to and cut off from
sald compression chawber by said sleeve as
moved hy said piston, substantially as de-
seribed. ‘

In festimony whereof T aflix my signature
in presence of two witnesses.

’ ELLIS J. WOOLF.

Witnesses:
H. D. Kiveore,
M. E. RoneEy.

45

50

&3

60

80



