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Toall _{whom it may concern: )
. Be it known that I, Cxrus E. MEap, a citi-
zen of the United States, residing at Dayton,

"in. the .county of Montgomery and State of

10

Ohio, have invented certain new and useful
Improvements in Explosive-Engines, of
which the following is a specification, rei-
erence, being had therein to the accompany-

-ing drawing.

This invention relates to explosive en-
gines and is in the nature of an improvement
upon the engine shown and described in Pat-

ent No. 921,264, granted.to me May 11, 1909.

i5

20

* The.object of the invention is to provide
an engine of the type shown in that patent
of a simplified construction,-embodying a

Specification of Letters Patent. -

minimum number of moving parts and hav- .

ing these parts of such a character and so ar-

_ranged that there will be little liability of

their becoming disarranged or broken.

To this end it is a further object of the
invention to form the valve chambers or lon-
gitudinal bores wholly within the body por-

. tion of the engine casting; to provide remov-

25

able conduits communicating with the ends
of the outer ports of these valve chambers;
to provide a simplified connection between
the engine shaft and the rotary valves; and

*“also to provide simplified means for adjust-

30

ing the valves to regulate the angular rela-
tion of the corresponding ports of the two
valves..... :

1t is.also énA(‘)bv]'ecAt bf the invention to pro-

"’ vide means. for lubricating the rotary valves.

35

In the accompanying drawings, Figure 1
is a front eldvation of an engine embodying
my invention with the cap of the gear hous-
ing removed ; Fig. 2 is a vertical sectional

“view taken transversely of the engine and

49
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“.*The crank shaft is inclosed in a crank cas-

- rality-of cylinders, in tl
“four, as indicated at 2. : ch
cylinder is, the usual piston.3 conhected by

centrally of one of the cylinders thereof ;
Fig. 8 is a side elevation of the engine; and
Fig. 4 is a detail view of one ‘of. the valve
members.. . o

- Inthese dawmgs T have illustrated one

embodiment .of my invention 'and have .

shown: the, same as ‘comprising a_body por-

\

tion.or casting 1, in which are formed a plu-

in the present.instance,

a piston rod 4 with a crank shaft 5 mounted

Mounted i each

beneath the cylinders and arranged Jongitu--

dinally. to the engine in the usual manner

ing 6 extending from the lower ends of the

" inafter described.

_ Patented Sept. 28,1915,
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cylinders completely about fheéﬁéft,@ndof '

a size large enough to allow for the move-
ments of the.cranks.
preferably provided with a depressed -por-
tion 7 to form a receptacle, as will be here-

The upper part of the body portion- or
casting 1 is preferably enlarged to provide

The crank casing is-.

60

lateral projections extending longitudinally : ‘-

to the engine on each side thereof and hav-.

ing formed therein longitudinal bores. 8 ex:

65

tending for substantially the full length of . -
the engine and constituting valye chambers. .
Each valve chamber or bore 8 has along its =~ --

inner side a series of ports 9 corresponding

in number to the number of the cylinders 2 ..
and placing each valve chamber in. commu-
nication with the respective cylinders.

Each valve chamber is also provided along

its outer side with a corresponding series of

ports 10 estending through the outer por-

tion of the casting 1 and ‘communicating
with inlet and exhaust [conduits, respec- .

‘tively. These ports may be placed in com-

munication with the conduits in any desired

80

manner but, in the present instance, I have
shown elongated hollow caps 11 secured to -
the sides of the casting, inclosing the outer
ends of the several ports 10 in the respective -

sides thereof and connécted with inlet and

exhaust pipes 12 and 18, respectively. Any -

suitable means may be employed for rigidly

.

securing the caps 11 to the casting, but, as

here shown, I have provided each side of the

casting with a plurality of bolts 14, the in~

ner ends of which are rigidly mounted in

90

the casting itself and which extend outward "
through the adjacent portions.of the respec-"
tive caps 11. Clamping bars 15 are mounted -

on the bolts 14 and have laterally extending

95

arms adapted to engage lugs 16" arranged -
on the caps on opposite sides-of the respec-
tive bolts 14. Thé outer ends of the clamp--
ing bars 15 are provided with inwardly ex-

tending rounded ‘projections 17-adapted to

100 -

engage the projections 16 of the:cap, thereby -

Nuts on the ends
together. o f sl el e
Mounted in each of theivalve-chambers 8

making the clamping ‘bars self: centering. -
of:the bolts clamp the parts -

105 ©

is a-Totary plig valve 18:0f a.length.sub--.
stantially équal to the length of the valve -
chamber and having a series of through-and-. .

through ports corresponding in number to
the number of cylinders in the:casting 1.
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65 il and faciiitate the distribution thereof.

These ports are preferably arranged dia-
metricaily to the vespective valves and
adapted to register simultaneously with the
adjacent ports in the valve chamber, these
ports being preferably arranged on diamet-
rically opposite sides of the ¥alve chamber.
Rotary motion is impatrted to the valves 18
from the engine ghaft 5. As here shown

-each valve member has at its forward end a

redmced portion 19 on which is mounted a
gear 20. These gears mesh with a worm

121 arranged between them and mounted on

a versical shaft 22 which is journaled in
bearings 23 on the engine and the lower end
lof which is connected by suitable gearing
'24 with the shaft 5. Auy suitable means
may be provided for adjusting the valves
rélatively one to the other to regulate the
angular relation of the corresponding ports
therein. In the present instance the reduced
portions 19 of the valves are tapered and
the gears 20 are clamped tightly thereon by
nuts 24 and are further held in their ad-
justed positions by means of set screws 25.
By loosening the pinion the valve can be
adjusted to the desired position, and, when
the pinion is again secured thereto, the valve
will be maintained in its adjusted relation
to the other valve. This form of adjust-
ment is a very simple one and is highly effi-
cient in practice. The gears 20 and 21 are
preferably entirely inclosed in a housing,
which, as constructed in the present engine,
comprises a flange 26 detachably secured to
the adjacent end of the engine. Preferably
this housing or flange is shaped to conform
to the contour of the corresponding portion
of the body portion or casting 1 of the en-
gine and is secured thereto by bolts 27 ex-
tending through the same and into the cast-
ing 1. The width of the flange is sufficient

“to entircly inclose the gears and a cap 28

is provided for inclosing the outer end of
the housing and may be secured thereto in
any suitable manner, as by means of screws
29, The vertical shaft 22 is also utilized for
driving a pump 80, which is connected with
the water cooling system of the engine, and
a magneto 31. Both of these devices are
mounted upon-the base of the engine, indi-
cated at 32, and ave directly connected to a

transverse shaft 35 mounted in a transverse .
~ bearing 84 carried by the engine base 32 and

connected with the vertical shaft 22 by a
worm and worm wheel gearing 35. I have
also provided means for lubricating the ro-
tary valves 18, and, as here shown, this
means consists of an oi} distributer 36 av-
ranged along each side of the casting 1 and
communicating with the respective valve
chambers at intervals by means of feeders
or conduits 37. If desired the valve meni-
bers may be provided with annular grooves
adjacent to the conduits 87 to receive the

1,154,647

In the present engine T have provided the
exhaust valve with these annular grooves,
as indicated at 88, hut have omitted them
from the inlet valve, this valve being less
likely to heat and requiving less tubrication
than the exhaust valve. The distributers
36 are connected with a pump 39 which is
actuated from the engine shaft 5. As here
shown this pump has it intake end ar-
ranged near the bottom of the oil receptacle
7 and comprises a horizontal e¢ylinder and a
plunger, the rod of which is indicated at 40
and 1s connected to the lower end of a rock
arm 41, the upper end of which is bifurcated
to form a yoke 42 having arms embracing a
cam 43 carried by the shaft 5, whereby each
rotation of the shaft 5 will impart one re-
ciprocation to the plunger of the pump.
This pump is connected by a main 44 with a
distributing pipe 45 having a series of dis-
charge openings 46, by means of which the
oil is spurted upon the wrist pins which con-
nect the rods 4 with the cranks of the shaft
5. The main 44 is connected by means of
pipes 47 and 48 with the distributers 36.
A branch pipe 49 leads to the rear bearing
for the crank shaft.

From the foregoing description and the
accompanying drawings it will be apparent
that T have provided an explosive engine
utilizing solid rotary valves having through
and through ports which register with the
ports in the valve chambers; that these ro-

tary valves are actuated through gearing

which is entirely inclosed in a housing and
is, in turn, actvated from the engine shaft.
Consequently, the valves and their operating
mechanism have no exposed movable parts
and the engine as a whole is of a very com-
pact construction comprising a minimum
number of moving parts. By forming the
valve chambers entirely within the body of
the engine casting and providing detachable
conduits te connect the same to the inlet and
exbaust pipes, respectively, T am enabled to
practically eliminate. leakage and to main-

tain a uniform bearing for the valves which

cannot be done where the valve chamber is
in two parts and these parts are bolted to-
gether. Tt will alse be apparent that T have
provided a very simple vet adequate means
for Inhrieating the valves. .

While T have here shown and described
one embodiment of the invention it will be
understood that this embodiment is chosen
for the purpose of illnstration only aud that
T do not wish to be limited to the details of
constriiction shown and deseribed, for ob-
vious modifications will occur to a person
skilled in the art. ’

Having thus fully deseribed my inven-
tion, what T claim ag new and desire to se-
cure by Letters Patent, is—

1. In an explesive engine, the combina-
tien, with a body portion having a cylinder
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c valyve chambers, and: a
port conpectingieach :chamber with' the <yl-

‘inder, of a rotary infet:valve having

throtgh-and-thitugly port and mounted in
one of said chambers, & rotary exhaust yaive
also having a through*and-through port and
mounted in the other of-said: chambers, a
rotative device mounted on each valve, and a
shaft rotatively connected with the engine
shaft, extending between said rotative de-
vices on the valve and connected therewith
to rotate said valves.

2. In an explosive engine, the combina-
tion, with a body portion having a cylinder
and provided with valve chambers, and a
port connecting each chamber with the cyl-
inder, of a rotary inlet valve having a
through-and-through port and mounted in
one of said chambers, a rotary exhaust valve
also having a through-and-through port and
mounted in the other of said chambers, a
gear on each valve, and a shaft having one
end extending between said gears and carry-
ing a gear which meshes with each of said
valve gears.

3. In an explosive engine, a body portion

‘having a cylinder and provided with valve

- chambers arranged on opposite sides of and

30

35

40

45

communicating with said cylinder, a rotary
plug valve mounted in each of said valve
chambers to control the communication be-
tween the same and said cylinder and having
parts projecting beyond the end of said body.
portion, a gear mounted on the projecting

art of each of said valves, a gear arranged
hetween and meshing with ‘the first-men-
tioned gears, and a housing secured to said
engine and inclosing said gears.

4. In an explosive-engine, a body portion
having a cylinder and provided with valve
chambers arranged on oppesite sides of and
communicating with said cylinder, a rotary
plug valve mounted in each of said valve
chambers to control the communication be-
tween the same and said cylinder and hav-
ing parts projecting beyond the end of said
body portion, a gear monnted on the project-

- ing part of each of said valves, a gear ar-
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ranged between and meshing with the first-
mentioned gears. said body portion having a
longitudinally projecting flange extending
about said gears, a cap, and means for se-

curing said cap to the outer end of said

flange. _ ) -

5. In an explosive engine, the combina-
tion. with a body nortion having a cylinder
and provided with valve chambers commu-
nicating with said cylinder, and a rotary
valve mounted in each of said chambers, of
rotative devices connected with the respec-
tive valves, and a shaft rotatively connected
with the engine shaft. extending between
said rotative devices and connected there-
with to rotate said valves.

6. In an explosive engine, the combina-

3
Honewithea hody portion liaving:a evlinder
and provided with valveschambers ‘commii-
wieatigs with said - evlindercand & 7otary

valve motnted inench of said chambers, of

A gear monnted o each valveandia shadt
having:one enidl extending hétween said gear
and carrvifiga gear whicli nieshes with-each

of said valve gears.

7. In an explosive engine, the combina-
tion, with a body portion having a cylinder
and provided with valve chambers conmunu-
nicating with said cylinder. and a rotary
vaive mounted in each of said chambers, and
having a part prejecting bevond the end of
sald chamber. of worm geavs secured to the
ends of the respective shafts, a vertical
shaft mounted on the end of said engine, a
worm mounted on said shaft, arranged be-
tween said worm gears and meshing there-
with, an engine shaft. and a connection be-
tween said engine shaft and said vertical
shaft. ‘

8 In an explesive engine. the combina-
tion, with a hody portion having a cylinder
and provided with valve chambers commu-
nicating with said cylinder. and a rotary
valve mounted in each of said chambers and
having a part prejecting bevend the end of
said chamber. of worm geavs adinstably
mounted on the projecting ends of said
valves, a worm arranged between and mesh-
ing with said worur gears. and means for ro-
tating said worm.

9. In an explosive engine, the combina-
tion, with a body portion having a cylinder
and provided with valve chambers commu-
nicating with said cyvlinder, and a rotary
valve mounted in each of said chambers and
having a part prajecting bevond the end of
said chamber, of a gear mounted on the pro-
jecting end of each of said valves, a second
gear arranged between and meshing with
the first-mentioned gears, and a housing se-
cured to said bedy portion and inclosing
said gears.

10. In an explosive engine, the combina-
tion, with a body portion having a cylinder
and provided with valve chambers commu-
nicating with said eylinder, and a votary
valve mounted in each of snid chambers and
having a part projecting beyond the end of
said chamber, of a gear mounted on the pro-
jecting end of each of said valves, a second
gear arranged between and meshing:with
the first-mentioned gears, said body portion
having a longitudinally projecting flange
extending about said gears, a cap, and means
for securing said cap to the outer edge of
said flange.

11. In an explosive engine, the combina-
tion, with a body portion having a cylinder
and provided with valve chambers commu-
nicating with said cylinder, and a rotary
valve mounted in each of said chambers and
having a part projecting beyond the end of
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said chamber, of a gear mounted on the pro- beneath said body portion and connectec
jecting end of each of said valves, a second with said vertical shaft. %10
gear arranged between and meshing with In testimony whereof, I affix my signature
the first-mentioned gears, « housing secured in presence of two witnesses.

to said body and inclosing said gears, a ver- - CYRUS E. MEAD.

tical shaft rotatably mounted on the end of  Witnesses: -

said body portion and carrying said last- J. Epwarp SAvEr,

mentioned gear, and a crank shaft arranged G. E. Decker,,



