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UNITED STATES PATENT OFFICE.

WILLIAM GEORGE MILLER, OF WEST MEDWAY, MASSACHUSETTS.

GAS-ENGINE.

No. 810,495.

) Sp'aciﬁe&tion of Lett-e*r_s Patex;’t:
Applioation filed. March 30, 1905.' Serinl No. 262,837,

- Patented Jan. 23, 19086.

To all whom tt may concerw:

Be 1t known that I, WiLLiam (EORGE Miv-
LER, residing at West Medway, in the county
of Norfolk and State of Magsachusetts, have
invented certain new and useful lmpmveu
ments in Gas-Engines, of which the fc}ilowmg
18 a specification.

MV invention relates to certain new and use-
ful 1mprovement% In gas-engines of the two-

cycle type; and it primarily seeks to provide
an engine of this character of a very simple
and ecanomlcal constructiocn which will read-

iy and effectively serve its intended purposes

_IS

and in which all of the working parts of the-

engine are locatéd within the engine-casing.
The invention also seeks to provide an en-

gine in which the inlet and exhaust ports to

20

the explosion-chamber are controlled by the
piston and in which independent means are

provided for closing the exhaust-ports before
the new charge of workmﬂ' agent passes into

~ the explosmn chamber and_ just atfter the ex-

25

20

35

10

ploded mixture has passed out of said cham-

mixtare.
~ In its more subordinate nature my inven-
twn includes special means for positively op-

erating the independent exhaust-port-closing
means and also the working- awent-mlet valve

for the exploszo*l—chamber

Another object of my invention is to pm—-

vide means for automdblca}lv drawing a, Sup- I
ply of oil into the casing to thorouﬂ‘hlylu bri-

cate the moving parts. -

{xenerically my improved engine com prises
a casing including a cmnh-ﬁhambe: portion

and a piston- chamber portion, a piston recip-

wcallj, movableinthe plston chamber, a crank
In tne crank-chamber, 8 piston-rod connect-
ing the piston with the crank, an inlet-valve
cmmed by the piston for passing the working
agent. into the eXplosmn-chamber of the cas-

“ing, a supplemental valve carried by the pis-
45 ton forclosing theexplosion-chamber exhaust—

50

55

ports, means mounted within the casing for

1operatmﬂr both piston-valves automatically.

means for locking the exhaust- port-closng
valve at times, and means for drawing mlmto
the casing to oll or lubricate the moving parts.
With other objects in view than have here-
tofore been enumerated and which will here-

“inafter be made apparent, the invention also

includes certain novel combination and ar-
rangement of parts, all of which will be first

” out in the appeﬂded c]alms, retelence being -

had to the accompan an' dr awings, in whlch-—
Figure 1 is & perspective view of my inven-
tion: Fig. 2 isa longitudinal section thereof,

60

showing: the pmltlon of the parts when the
‘engine 18 operating underan exploded charge |

Fig. 3 is a similar view showing the posi-

‘tion of the parts just after the exhaust-ports

have been uncovered. Fig. 4 isa similar view

showing the position of the parts immedi-
ately after the exhaust-ports have been cov-

ered up by the supplemental piston - valve.

- Fig. 5is a similar view showing the position:

-assumed by the parts when the inlet-valve of

‘tical cross-section on the line 6 6 of Fig. 3.

3. Fig. 8 is a perspective view, partly in

LI N S

. ton-valve toitslocked position.

- detall view hereinafter specifically r eferred to.
ber, thereby preventing any new charge pass- |

ing out of the exhaust-ports mth the exploded |

section, of the pistonand itscodperating valve
: members

ing devices for holding the supplemental pis-
Fig. 10 is a

Fig. 11 is a detall view of the cam and latch
demces hereinafter referred to. :
~ Referring now to the accomp&mrmcr draw-

.ings, in Wthh hke numerals of reférence in-
-dicate like partsin all of the figures, my im-
. proved engine comprises a casing 1, consist-
.ing of a working cylinder 2 and & crank-
. casing 3. as shown.
“and-the casing 3 are secured together by bolts
4 or otherwise in Any. approved manner, and
{ In order to permit the ready a%semblmg of
.the parts the casing portion 3 1s-also madein

The working cylinder 2

_ 70
| the piston has been opened. Fig. 6 is a ver-.

Fig: T isa cross-section on the line 7 7 of Flg‘* |

75

Fig. 9 is a detail view of the lock-

8o

0o

sections, as clearl_fshﬂwn in Fig. 1. Mounted. .

in suitable bearings on the crank-casing '3 is

a crank or drive shaft 6, whose crank portmn'. -

‘{-rotates within the casing 3.
Reciprocally mounted in the cylmder 2isa

piston 8 of tubular form, having one end

closed by a diaphragm 9, which diaphragm 9

is centrally apertured, as at 10, to permit pas-

sage of the stem 15 of the Va.lvc 14. The |

diaphragm 9 is also provided on its outer face
with a valve-seat 11 and is aperturéd, as at 12,
to permit passage of the working agent there-
through when the valve 14 is off its seat in a
manner presenfly mere fully explained.

The piston 8 toward its closed end or head -
is provided witha portion 13 of reduced diam-

eter to receive the ring or rim 17 of the sup-
plemental valve 16, which ring or rim 17 is

split, as at 18, to permit proper expansion or.

contraction tlwmoi due to the heat within the

described in detaﬂ and then Speclﬁca.lly pomted | working cylinder.
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The valve 16 is open at the top, as at 19 19
on each side of a transverse web 20, whlch

carries acentral stem 21, which passes thr ough.
the stem 15 of the valve 14, the valve-stem 15

being made tubular to receive the stem 21, as
clem ly shown in Fig. 8.
The external dlameter of the ring 17 of the

~ valve 16 and that of the portion 99 of the pis-

I0

ton 8 are the same and made to fit within the
cylinder 2.

23 designates a piston-rod having a bearing
24, by which it is connected to the crank 7

and the said piston-rod 23 is connected with

the piston 8 by a short stub-shatt 25, held in
bearings in the piston-wall.

20 desmnates a tubular rod havmg an an ﬂ'le-
arm 27 at its outer end, which is provided with
a segmental portion 28 bent at right angles to
the arm 27, which segm’ental portion 28 18
slotted, as at 29, to receive the pin 30 on the
tubular stem 15 of the valve 14. The rod 27

passes through a bearing 36 on the piston-rod

23 and is provided with a collar 38, between
which and the bearings 36 a coil-spring 37 1s
placed to force the rod 26 normally down-

~ward. At its lower end the rod 26 1s pro-
~ vided with a heel 31, projected at right angles

~ shaft 33 is provided with a pinion 34, w

35

thereto, which is adapted to be engaged at
predetermined times by a cam 32 on a shaft
33, mounted in the walls of the casing 3, which
hich
meshes with a gear 35 on the crank-shaft 6.

. Mounted within the rod 26 for independent

longitudinal movement therein isa second rod

39, which is provided with an angled arm 40,

havmcr a segmental portion 41 at right : anﬂ*‘les'
to the aim 40 and parallel to the portion 23 of

 the rod 26, which segmental portion 41 is pro-
~ yided with a slot 42 to receive the stud or pin

4o 43, carried by the stem 21 of the valve 16, At

its lower end the rod 39 is provided with
richt-angled heel 45, similar to the one 31 of

- the rod 26, which heel 45 is adapted to coop-

45

~ tubular shaft 26 is provided with a slot 44 at

RO

6o

‘gages the stud 45 to raise the rod 39 in a man-

"55.' '

- erate with a second cam 46.on the shaft 33 in

a manner presently more fully explained. The

its lower end to permit the'rod 39 being forced

upwardly within the rod 26 to opemte the

valve 16.

47 designates a latch mounted on the bear-
ing portion 24 of the plStOH -rod, which 1s
adapted to engage the lug 45” when the valve
16 18 in ‘its normal position to hold the said

. valve 16 in its normal position on the piston
8. The latch 47 is slidably mounted in 'bears
ings 48 and sprm{r-pressed to its: lockmg‘ po-—"
sition by a spring 49. |

50 designates an arm carried by the latch

47, which projects in the path of a supple-

menta,l cam portion 51 on the shaft 34, so that

- the latch.47 will be disengaged from ‘the lug

45™ just prior fo the time when the cam 46 en-

ner presently more fully explained.

the parts reach

-| chamber 54.°
52 designates the intake-valve for the cas- |

810,408

ing 3, through which the working agent is
admitted to the casing 3 from the source of
supply, the said intalke- VE‘L]VE} being a one-way
valve and adapted to open inw md]v to admit
the working agent to the casing 3, while 1t will
close to prevent the exit of the worhmo agent
from the casing 3. _

53 53 deswnate oil-cups which communicate
with the interior of the cylinder 2 at such

point that when the valve 16 operates the oil

will be drawn into the pockets 54, formed in

the piston when the valve 16 operates to close

the exhaust-ports 5 of the ecylinder 2 |
A counterweight 55 on the cr ank shaft is
provided fo counterbalance the welght of the
piston, the piston-rod, and their carried parts.
Operation: Assume the parts to be in the
position shown in Fig. 2, the casing 3 being
filled with working acrent and the explosmﬂ—
chamber of the c;rlmdu 9 being filled with
a charge of exploded mixture, the | piston mov-
ing in the direction of the arrow, the valve

14 being closed, and the valve 16 being seated °

1n its normal position on the plston and locked

by the latch 47 As shown -in Fig. 2, the.

piston 1s' moving downwardly under the ex-
ploded charge of the working cylinder.. At
this time the new working ao‘ent within the
chamber 8 is being compresbed As soon as
the position shown 1in Fig.
3, wherein the plston 8 has just uncovered the
exhaust-ports 5, the exploded mixture will
exhaust itself through the said exhaust-ports

5. Assoonastheex ploded mixture has passed

out of the exhaust-ports 5 the cam 46 engages

the stud 45 of the rod 39 and raises the qald |

rod, thereby projecting the valve 16 beyond
the end of the plston 8 and covering up. the
exhaust-ports 5, it being understood that just
prior to the time the cam 46 eéngages the stud

lease the lateh 4:7 as before explamed The
parts are now In the position shownin Fig. 4

As soon as the valve 16 has closed the eX-
haust-ports 5 the cam 32 engages the stud or

75

30

90

95

100

1C5

a | 45 the supplemental cam portion 51 will re-

I1IO0

heel 31 of the rod 26, raising the rod 26, and

thereby opening the valve 14 to allow the
compressed working agent from the casing 3
to enter the explosion- chamber and the parts
are now in the position shown in Fig. 5. As
soon as the working cylinder has its explosmn-
chamber-filled with a new charge the heel 31

passes out of the sphere of action of the cam
32 and the spring 37 returns the valve 14 to
“its closed position, it  being understood that

the cam 46 has moved out of engagement
with the heel 45 by this time. When the cam
46 engages the heel 45 and operates the rod
39 to prOJeet the valve 16 beyond the piston
end,.a_chamber 54, surr ounding the piston,
is produced, and the vacuum created therein
by the movement of the valve 16 draws in oil

from the oil holders or cups 53-to fill the
As the piston starts on its up-

| stroke the new charge of working agent in

115"

120,
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the explosion-chamber will be compressed, | which the slots 29 and 42, respectively, are

and as the piston reaches the limit of its stroke | formed are concentric with the axis of the

upwardly the ring 16 will again be seated in stub-shatt 25 to allow for the lateral nmove-

1ts normal position on the piston 8, as shown | ment of the piston-rod 23 during the opera-
5 1 Fig. 2, while the latch 47 will engage the | tion of the engine. . 70

stud 45 and lock the valve 16 in such position, | Having thus deseribed my 1nvention, what, -

the oil from the chamber 54 being forced out, | I claim, and desire to secure by Letters Pat-

of the chamber 54 through the slits hetween ent, 18— . S | |

the ends of the split ring 17. To aid in re-| 1. An engine comprising a casing, a piston

10 turning the valve 16 to its normal position on | reciprocally movable therein and dividing the s
the piston 8, T provide adjustable stops 56 57 casing into two compartments, one of said
in the end of the working cylinder 2, which | compartments forming the explosion-cham-
are adapted to be engaged by the valve 18 as’| ber, an inlet-valve to the other compartment,
the piston moves upwardly. As soon as the | said piston adapted to draw the working agent
piston has reached the limit of its stroke in | into the said other compartment during one 8o
the upward direction the compressed charge | portion of its stroke, said casing having pis-
in the explosion-chamber is exploded to force | ton-controlled exhaust-ports for the explosion-
the piston downwardly and repeat the opera- | chamber, means carried by the piston for pass-
tions just explained. The oil from the oil- | ing the working agent into the explosion-

20 cups 53 when it is drawn in by the movement chamber from the other chamber, and means 8 5
of the valve 16 serves to lubricate the interior carried by the piston for closing the exhaust-
of the working cylinder, the oil gradually ‘ports in advance of the admission of said
gravitatingdownwardly into the crank-casing | working agent,. substantially as shown and

- 3,inwhich a sufficient amount of oil is allowéd-| described. -~ _. e

25 to accumulate, so. that the shaft 33, together | 2. An engine comprising a casing, a piston . go
with its cams 32 46 and its pinion 34, will run -reciprocally movable therein and dividing the

1n oll and so that the bearing 24 and the crank casing into two compartments, one of said
7 will pass through the oil during a portion compartments forming’ the explosion-cham- |
of 1ts stroke, so as to automaticaily lubricate | ber, an inlet-valve to the.other compartment,

32 such parts. The oil forced out of the pockets'| said piston adapted to .draw .the - working o5

54 when the valve 16 is returned to 1ts normal | agent into the said other compartment during
position (shown in Fig. 1) passes through the | one portion of 1ts stroke, said casing having
split portion 18 .of the ring 17 into the ex- | piston-controlled exhaust-ports for the ex-.

~ plosion-chamber, collects on. the top of the plosion-chamber, means carried by the piston-

35 piston 8 and in the spaces 19 19, and serves | for passing working agent into the explosion- 1c0
to lubricate the stem 21, as well as to lubrieate chamber from the other chamber, means ear- |
the stem 15 and valve 14, the oil dripping | ried by the piston for closing the éxhaust-
down onto the stud-shaft 25, and the codper- | port in advance of the admission of said work:

- ating bearing of -the piston-rod 923 serves to | ing agent, and means mounted within the

40 automatically labricate the said bearing of | casing for automatically operating said first- 105

“the piston-rod. It will be therefore seen that | mentioned piston-carried means. = . I |
all the parts of my improved engine are auto- | © 3. An engine comprising a casing, a piston
matically lubricated by oil from the oil-ctps | reciprocally movable therein, and dividing
93. . A draw-off cock 58 may be provided for | the casing into two compartments, ore of said

45 drawing off the excess oil from the casing 8, | compartments forming the ¢xplosion - cham- 110
if desired. . T ber, an inlet-valve to the other compartment,

From the foregoing: description, taken in | said Ppiston adapted to draw the working

- connection with the accompanying drawings, | agent into the said other compartment. during
1t will be seen that I have provided a very sim- | one portion of its stroke, said casing having

5¢ ple and effectively-operating engine in which | piston-controlied exhaust-ports. for the ex- II§
‘the exhaust-ports are positively closed before plosion-chamber, means carried by the piston -
the new charge enters the explosion-chamber | for passing working agent.into the explosion- |
and also in which means are provided for | chamber from the other chamber, means car-.
automatically lubricating the various opera- | ried by the piston for closing the exhaust-port

55 tive parts of the engine.. It is also thought | in advance of the admission of said working 120

~ that from the foregoing the complete opera- | agent, and means mounted within the casing |

- flon, construction, and many advantages of | for automatically operating said second-mern-
my 1nvention . will be readily understood by | tioned piston-carried means. | : |
those skilled in the art to which it appertains, 4. An engine comprising a casing, & piston

60 and while I have shown and described the re. reciprocally movable therein and dividing the 125
spective rods 39 and 26 the one within the | casing-into two compartments, one of said =
other yet the said rods may be made without | compartments forming the explosion-cham-

- engagement with each other and simply dis- | ber; an inlet-valve to the other compartinent,
posed parallelly to one another, as shown dia- said piston adapted to draw the working agent |
grammatically in Fig. 10. The arc upon |.into the said other compartment during ong 130




portion of its stroke,
ton-controlled exhaust-ports for the explo-

=1

said casing having pis-

" gion-chamber, means carried by the piston

‘said working agent, and means

10

20

for passing the working agent into the ex-
plosion - chamber from the other chamber,
means carried by the piston for closing the
exhaust-ports in advance of the admission of
mounted
within the casing for automatically operating

both of said piston-carried.means.

5 Tn an engine of the character stated, a
working cylinder and a crank-casing in com-

‘munication with each other, a piston operat-

able in the working cylinder, 2 crank-shatt

rotatably mounted in the crank-casing, a pis-

ton-rod connecting said crank-shatt with said
piston, an intake-valve for said crank-casing,
said piston arranged to draw working agent
into said crank-casing when moving in one

Jirection and to compress the working agent .

:n the crank-casing when moving in the op-
posite direction, an inlet-valve in the piston-
head for passing the working agent from the

 crank-casing into the explosion-chamber of

ports adapted to normally

30

the cylinder, said
be closed by said
piston and opened when the piston is at the
limit of its stroke in one direction, and valve-
controlling means carried by the piston, all
being arranged substantially as shown and de-

- geribed.

35

40

45
"~ inder, said cylinder. having exhaust- ports

50

55

60

05

- 8. In an engine of the character stated.;__ a

working cylinder and a crank-casing in com-
municationr with each other, a piston operat-.

able in the working eylinder, a crank-shaft
rotatably mounted in the crank-casing, a pis-

ton-rod connecting said erank-shait with said

biston, an intake-valve for said crank-casing,

said ‘piston arranged to draw working agent
into said crank-casing when moving in one |

direction and to compress the agent in the
crank-casing when moving in the opposite d1-

rection, an inlet-valve in the piston-head for

pas§i11g the working agent irom the crank-
casing into the explosion-chamber of the cyl-

adapted to be closed by said piston and opened

‘when the piston is at the limit of its stroke in
one direction, an exhaust-valve carried by the

piston, means for automatically opening said

inlet piston-valve, and means for automat-

ically moving said exhaust-controlling valve

(o close the said exhaust ports in advance of
the opening of the inlet-valve. . : .

7. In an engine of the character stated, a
workine cylinder and a crank-casing in com-

munication with sach other, a piston operat-
sble in the working cylinder, a crank-shaft
rotatably mounted ‘

in the crank-casing, & pis-
ron-rod connecting said crank-shaft with said

piston, an ntake-valve for said crank-casing,

said piston arranged to draw working agent
‘nto said crank-casing when moving 1n one
direction and to compress the working agent

in‘the crank-casigg when moving 1n its oppo-

cylinder having exhaust- '-

il

‘opened when the piston

ton, an intake-valve

munication with each other,

piston-is ab the _ .
tion, an exhaust-valve carried by the piston,

810,495

site direction, an inlet-valve in the piston-
head for passing the working agent from the
crank-casing- into the explosion-chamber of
the cylinder, said cylinder having exhaust-
ports to be normally closed by said piston and
is at the limit of 1ts
an exhaust-valve car-

stroke in one direction, |
for autoratically

ried by the piston, means ior a
opening said inlet piston - valve,.

automatically moving said exhaust- control-
ad-
‘vance of the opening of inlet - valve, and
‘means for returning said inlet-valve to 1ts

ling valve to close the exhaust-ports in

seat. | | .
3 Tn an engine of the character stated, a
working cylinder and a crank-casing 1n com-

Means for -

70
75

30

munication with each other, a piston operat-

able in the working cylinder, a crank-shaft ro-
tatably mounted in the crank-casing, a piston-

rod connecting said crank-shatt with said- pis-
for said crank-casing, said--

piston arranged to draw working-agent 1nto .

said crank-casing when moving in one direc-
tion and. to compress the agent in the erank-

casing when moving in the opposite direction,

90"

an inlet-valve in the piston-head for passing .

the working agent from the crank-casing into

the explosion-chamber of the cylinder, said
cylinder having exhaust-ports adapted to be

normally closed by said piston and opened.
| when the piston is atthe limit of its stroke 1n

one direction, an exhaust-valve carried by the
piston, means for automatically opening said
inlet piston-valve, and means for automatic-
ally moving said exhaust-controlling valve to

opening of the inlet-valve, and means for re-

turning said ;exhaust-comrolli_.ng valye to its.

seat. o
9, In an engine.of the character stated, a

working’eylinder and a crank-casing 1n com-

able in thelworking cylinder,
tatably mounted in the crank-casing,

ton, an intake-valve for said crank-casing, said

I

95

100

close the said exhaust-ports 1n advance of the

103

a piston-operat-
a crank-shatt ro-

a piston-
rod connecting sald crank-shatt with said pis- !

ITO

piston arranged to draw. working agent 1nto

said crank-casing when moving 1n one direc-
tion and to compress the agent 1n the crank-
casing when moving in the opposite direction,

an inlet-valve in the piston-hedd for passing

115

the working agent from the érank-casing into

+

the explosion-chamber of the cylinder, said

cylinder- having exhaust-ports adapted to be-

closed by said piston and opened when the
limit of its stroke in one direc-

120

heans for automatically opening said inlet

piston-valve, means for automatically moving

said exhaust-controlling valve to close the ex-

haust-ports .in advance of the opening of the-

inlet-valve, and means for locking said ex-
haust-valve to.its seat at times. '
10. In an engine of the character stated, &

| working cylinder and & crank-casing in com-~

125

130



- piston arranged to draw working agent into

- casing when moving in the opposite direction,

i0

15

.20
~ ing of'the intake-valve, means for lockin gsaid

.at times.

25

- der,

30

35

~.der, a pistén”reciprocally mounted - therein,
. said piston adapted:'to draw working agent
40 - OL St
~tion of its stroke:

- ab predetermined times to admit. said- com-

45

50

55

60

rod connecting gaid crank-shaft with said pis-

the working agent from the crank-casing into

closed by said- piston and opened when the

‘piston=valve, and means for automatically
-moving sald exhaust-controlling valve to closé

a8 shown and describe

therein, and an automatically-cperated means ertured and providéd with a valve-seat, an in-
2a ¢ let-valve carried by said piston with its stem
cylinder to lubricate the

-reciprocally mounted in

- 810,495

'muniéaﬁ@ﬁr ;Wﬁh each other, 'aﬁ piston operat- |
able 1n the working cylinder, a crank-shaft ro-
tatably mounted in‘the crank-casing. a piston-

ton, dnintake-valveforsaid crank-casing, said

sait crank-casing when moving in one direc-
tion'and to compress the agent in the crank-

an inlet-valve

in the piston-head for passing |
the explosion-chamber of the. cylinder, said:
cylinder having exhaust-ports adapted to be

piston-ig'at the imit of its stroke in one direc-
tion; an exhaust-valve carried by the piston,
means for automatically opening said inlet

thesaid exhaust-ports in advance of the open-

exhaust-valye to its seat at times, and mesans
forattomatical iy releasing said locking mieans
. 11. Aup-engine comprising a working eylin- |
T, & piston reciprocally ‘mounted- therein,
said. piston adapted %o draw working agent
Into one end of said eylinder during one por-
tion of.its stroke and to comppess said work-
ing agent on portion of its stroke,

g the return por  str
an inlet-valve in the piston-head adapted to
open at predetermined times to-admit said

compressed working agent into the éxplosion- |

chamber of the cylinder, said cylinder having
piston-controlled exhaust-ports substantially

12. An engine comprising a working cyiin-

into one end of said cylinder during one por- |
and to compress said ‘work-
ing agent on the return of its stroke, an in- |

let-valve i the piston-head adapted to open

pressed working agent into the explosion- |
chamber of the cylinder, said cylinder hav- |
Ing piston-controlled. exhaust-ports, and sup-
closing said exhaust-ports after the explode
mixture has escaped th srethrough and before
the opening of the piston niet-valve. .
13, In an engine of the class deseribed, s
working cylinder and a piston operatable

carried by the L_piﬁﬁﬁﬂjﬁ)l‘idmﬁing oll into the .
1e. moving parts;, and
an oll - contzining vassel in communication
with said eylinder substansially as ‘shown and
descrived. o .
14. In an engine or the class aescribed, a |
working cylinder and a crank-casing, a piston
the working cylin-
der, a crank-shaft mounted in the erank-cas-
ing, a piston-rod’ conrecting the erank-shaft |

o

to the piston,-said piston having its head ap-
ertured and
let-valve carried by said piston with its stem
passing through the piston-head, a valve-op-
erating rod for said inlet-valve conhected to
its stem and held in béarings on the piston-
rod, cam devices within the crank-casing for
engaging said rod at times to open the valve,
said cylinder having piston - controlled ex.
haust-ports, substantially as shown and de-
scribed. -

working eylinder and g crank-casing, a piston
‘reciprocally mounted in the working cylin-
‘der, a crank-shaft mounted in the crank-cas-
Ing, a piston-rod connecting the crank-shaft
to the piston, said piston having its head ap-
ertured and provided with a valve-seat, anin-
let-valve carried by said piston with its stem
-passing through the piston-head, a valve-op-
erating rod for said inlet-valve connected  to
its stem and held in bearingson the piston-
rod, cam devices within the crank-casing for
-engaging said rod at times to open the valve,

| said cylinder having piston - controlled ex-

‘haust-ports, and a sup plemental valve carried
by the piston for closing said exhaust-ports

| &1} timesu ) | :
16. In an engine of the clasg described, a.
working cylinder and a cran k-casing, a piston

reciprocally mounted in the working cylin-
der, a crank-shaft mounted in the crank-cas-
ing,-a piston-rod connecting the crank-shaft
to the piston, said piston having its head ap-

15. In an engine of the class described, a-

05

provided with a valve-seat, an in-

7€

75

Ro

35

Qo

95

ertured and provided with a valve-seat, an in-

| let-valve carried by said piston-with its stem

passing through the piston-head, a valve-op-

10Q .

erating rod for said. inlet-valve connected to-

‘its stem'and held in bearings on the piston-

rod, cam devices within the crank-casing for

| engaging said rod at times to open the valve,
| said cylinder having .piston - controlled eX-
| baust-ports, and & supplemental valve carried
I by the piston for closing siid exhaust-ports
at times, and cam-controlled, devices within l
{ the cylinder and crank-casing for positively
. . | Sup- | operating said supplemental valve..
plemental means carriéd by the piston for |

-17. In an engine of the class described, a
working cylinder and 5 crank-casing, a piston

- .t

reciprocally mounted in the working cylin-

i der; & crank-shaft mounted in the crank-cas-

1ing, a piston-rod connecting the crank-shaft
lo- the piston, said piston having its head ap-

‘passing through the piston-head, a valve-op-

efating rod for said inlet-valve connected to -

1ts stem and held in bearings on the piston-
rod, cam devices within the crank-casing for
engaging said rod at times to open the valve,
said cylinder having piston - controlled ex-
haust-ports, a supplemental valve carried by

the piston for closing said exhaust-ports at

times, and cam-controlled devieas within the

105

110

115

120

125
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cylinder and crank-casing for positively op-
erating said supplemental valve in advance of
the opening of the piston inlet-valve.

18. In an engineé of the class described, a
working cylinder and a crank-casing, a piston
reciprocally mounted 1in the working cylin-
'gler, o crank-shaft mounted in the crank-cas-
ing, a piston-rod connecting the crank-shatt
to the piston, said piston having its head ap-
ertured and provided with a valve-seat, an in-
let-valve carried by said piston with 1ts stem
passing through the piston-head, a valve-op-

“erating rod for said inlet-valve connected to

15

its stem and held in bearings on the rod, cam

devices within the crank-casing for engaging

said rod at times to open the valve, said cyl-

inder having piston-controlled exhaust-ports,

a supplemental valve carried by the piston

20

for closing said exhaust-ports at times, cam-

controlled devices within the cylinder and
crank -casing for positively- operating said
supplemental valve in advance of the opening
of the piston inlet-valve, means for locking

“said supplemental valve to its normal posit

25

30

tion and supplemental cam devices within the
crank-casing for releasing said locking means
at times. _

19. In an engine ot the character stated, a

working cylinder, a crank-casing connected

to one end thereof, a hollow piston, closed at

one end, reciprocally mounted within the

“working cylinder, said working ¢ylinder hav-

35

. _4‘:?

509.
- through the hollow stem of the first-mentioned

55

ing exhaust-ports adapted to be closed at
times by said piston, a crank-shaft mounted
in said crank-casing, a piston-rod connecting

said crank-shaft to said piston, said piston
having its closed end formed of reduced di-

‘améter to provide an annular seat, said pis-
" ton having its closed end provided with aper-
tures and a valve-seat, an inlet-valve having.
“a hollow stem projected through said piston-

head and adapted to normally seat on said

valve-seat in the piston-head, a tubular rod’

mounted in bearings on the piston-rod and

having one end in engagement with sald tu-

bular stem of the piston-head valve, sald tu-
bular rod having a cam-engaging foot at its
free end, a supplemental valve having an an-
nular ring adapted to seat in said annular seat
of the’ piston and having a stem passing

piston-valve, a second rod held within.said
first-mentioned rod and having one end con-
nected to said stem of the supplemental valve

and having its free end. provided with a cam-

" engaging heel, cams mounted within said

6o

erank-casing for codperating with the heels

of said rods, a gear mounted on said crank--

shaft, a pinion connected with said cams and

said gear whereby the motion of the crank-

shaft 1s imparted to the cams, said cams be
ing so arranged as to operate said supple-

. m_enté,l valve inadvance of said first-mentioned
.~p1sl;on-vallve to close the exhaust-ports of the

erank - casing,
I erank-shaft to sald piston,

il

810,495

of a new charge of working agent into the
explosion-chamber, and oil-containing vessels

communicating with the interior of said work-
ing cylinder at a point in alinement with the

juncture between the large and reduced por-
| tions of the piston so that when the

. supple-
mental valve is operated the same will draw
in a supply of oil from the oil-containers to
lubricate the moving parts within the work-
ing cylinder and crank-casing, all ‘being ar-
ranged substantially as shown and for the
purposes described. |

20. In an engine of

| working cylinder in advance of the admission 635

70

75

the character stated, a .

working cylinder, & crank-casing connected to

one ena thereof, a hollow piston open at oné
end reciprocally mounted within the working
eylinder, said working cylinder having ex-

‘haust-ports adapted to be closed at times by

said piston, a crank - shait mounted in said

its closed end formed of reduced diameter to

«provide an annular seat, said piston having

its closed end provided with apertures and a

valve-seat, an inlet-valve having a hollow stem

projected through said piston-head and adapt-
ed to normally seat on said valve-seat 1n the
piston-head, a tubular rod mounted in bear-

a piston-rod conneeting -said
said piston having .

30

90

ings on the piston-rod and having one end in

engagement with the tubular stem of the pis-
ton-head valve, said tubular rod having a cam-
engaging.foot at its freé end, a supplemental

valve having an annular ring adapted to seat.

in said annuolar seat of the piston and having

a stem passing through the holiow stem of the

first - mentioned piston-valve, a second rod

nected to said stem of the suppleméntal valve
and having its free end provided with a cam-
engaging heel, cams mounted within
of said rods, a gear mounted in.said crank-
shaft, a pinion connected with said cams and

said gear whereby the motion of the crank-

shaft is imparted to the cams, sai@ cams be-
ing so arranged .as to operate sald supple-
mental. valve in advance of said first-men-

tioned piston-valve to close the exhaust-ports
of the working cylinder 1n
mission of a new charge of working agent into
oil-containing vessels

in advance of the ad-

the explosion-chamber _
communicating with the interior of said work-
ing cylinder at a point in alinement with the

Juncture between the large and reduced por-

tions of the piston so that when the supple-
mental valve is operated the same will draw

in a supply of o1l from the oil-contalners to

sald.
-erank-casing for cooperating with the heels

95

100

‘within said tubular rod, having one end con-

105

110

115

120

lubricate the moving parts within the work- -

ing cylinder and crank-casing, & latch for co-
operating - with the first- mentioned . tubular

125

rod to hold the first-mentioned piston-valve

to its seat, and 2 stpplemental cam member.
. for tripping sald latch ab times to release said
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" substantially as shown and described,

1o

. 2L, An engine comprising a casing includ-
Ing a crank and a piston-chamber, a piston re-
~relprocally movable in the piston-chamber, a

crank-shaft mounted in bedrings in the cas-

-1ng, a piston-rod connecting the piston with |-
_‘the crank-shaft, inlet-valves carried by the.
o piston for passing the working agent into the

eXDlOSiOH._' ?hﬁ_mbef,'__Of the -',ca.si_ng'; a SHPPIG‘

~ latch from operative connection with the first- |

~ mentioned tubular rod, all being ‘_arranged '

l

4

mental valve carried by the piston for closing

the.explosion-chamber exhaust-ports, means

mounted within the casing for operating both
-piston-valves automatically, means for lock-
Ing the exhaust-port-closing valve at times,

and means for drawing oil into the casing to

lubricaté the moving parts.

_ WILLIAM GEORGE MILLER.
‘Witnesses: | |

- PHiveas McNurr,

CHARLEs A. DiLLox.
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