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To all whom it moay concern. -
‘Bé it known that I, TuoMas J. L1z, Jr.,
residing at Mansfield, in the county of Ri¢h-

land and State of Ohio, have invented a new | ne 3 3.0
view on the line 4-4 of Fig. 2.

and Improved Explosive-Engine, of which
the following is a specification. -

This invention relates generally to that
class of engines operable under the explosive
action of a working agent composed of a mix-

ture of gas,

acter stated of a simple, economical, and

'stable construection, of a high eihciency, and

capable of being readily adapted for the vari-
ous uses for which explosive-engines are now
commonly employed.

In its generic nature my
vrehends an improved construction and co-

operative arrangement of a pair of cylinders |. _ A
1 suction-valves hereinafter referred to. Fig.

romanion to the pistons in both of the eylin- |
ders, carbureting or mixing means, and a:

narpllellv disposed and a single shifting rod

working-agent pump mechansm. o
Another and essential feature of my mnven-

tion lies in an improved arrangement and-
construction of exhausting - valve mechan-

isms, means for actuating the same inter-

aittently and alternately, and detent devices

1hat cooperate with the said valve mechan-
isms adapied to provide for such adjust-

isms, whereby to change the engine from a
one-cycle to a two-cvele or to a four-cycle

engine. ;

n its more subordinate features my mven-
tion emboidies a special arrangement of car-
bureters or working-agent-mixing devices,

shifting-valve devices for controlling the feed

of the working agent to the evlimders, and a co-
operating governor mechanism for control-

ling the action of the valves that regulate the |

working-agent feed; and the said invention

further consists i eertain details of construe- | hast | Lo
end-it-has the usual belt-pulley A2, as shown.

which will be hereinafter explained in detail, | - Within each end of the cylinders D’ D?

tion and peculiar combination of parts, all of

pointed out in the appended claims, and
Hlustrated in the accompanying drawings, in
which—

IFigure 1 is a combined top plan and hori--
zontal section of my improved engine, the sec-

tion betng taken practicallvy on theline 1 1 of
g, 2. TI;I 19 is a detail section on the hne

it

asolene, and air injected 1nto
the engine-cylinder gand primarily my inven-
tion seeks to provide an engine of the char- |

invention ¢om- |

Ll -

frame 20 is supported and ma
Fapprove:l and suitable manner.
frame or body 20 is in the nature of a hollow

ments of the several exhaust-valve mechan- | casting of a suitable length and width, upon

9 is a plan view of the same. Fig.
cross-section thereof, and Fig. 11 1s a detail
| section of the cam device for shifting therod

nal section of the same on the line 2 2 of Fig.

' @ a on Fig. 1. Fig. 2 is a vertical longitudi-

55

1. Fig. 3is a transverse section of the same -

on the line 3 3 of Fig. 2.

tail view which illustrates the

| haust-valve devices, the gasolene-pump, and
| the shaft with the cam devices that controls
| the sald exhaust devices. Fig. 52 is a detail
: , Fig. 6-is a
detail view showing the manner of connect-
ing one end of the rod G with the crank-
shaft H. Fig. 6 is a similar view illustrat-

view of slide-block and frame.

ing the mode of connecting said rod G with

the transversely-disposed piston-rod ¥. Fig.
7 is a detail section of the carbureter or mix-
ing device.
‘view, parts being in section, of my engine,
illustrating the governor - controlled means -

Fig. 8 is a diagrammatic side

for regulating the spring tension against the

Fig. 1018 a

T and its connection with the governor.

~ In carrying out my invention the engine

‘mechanism is mounted upon a stable founda-

tion 10, upon which the engine body or
e fast in any
The enrine

which is mounted a pair of cylinders D’ D?
disposed in parallel longitudinal planes and
in transverse alinement. At the front end

Fig. 4 1s a similar -

Fig. 5i1sa de-

ouble-ex-
60

70
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the engine - frame has bolted or othérwise -

Cmade fast thereon vertical standards 20%,

provided with bearing-boxes 20° to receive

the crank-shaft H, the eranks A & of whacl

' the usual packing-rings e ¢, and each of

| are disposed at right angles to the crank-
| shaft—that is, parallel to each other on same

line of crank-shaft-—the reason for which will

was the usual balance-wheels A* A%, and at one

t}g-
erate an elongaled piston, the oppos:te heads
of which are concaved and are provided with

lilg'e
pistons 1 s {:.r;:;r&{T out to leave a solid rib I/,
that extends the full length of the pistons
through the center and to provide a hollow

spuce at the side of the said rib.  Each cylm-

9o

]masm}-t] v appear. At both ends the shaft H

igels

105
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der at diametrically opposite sides and cen-
trally thereof has openings d d, and the sev-
eral openings or ways d of the two cylinders
are in the same transverse alinement to per-
5 mit of a reciprocable movement therein of

the single piston-rod F, that passes through |

the said open spaces or ways d and through

‘the pistons E, as clearly shown in Figs. 1 and |

4, by reference to which it will be also seen

10 that upon both ends of the rod F is fixedly
held a cross-head or slide-block z’, that rides
upon the horizontal guides or slideways Z,

~ which In my construction are bolted to lugs
@ on the cylinders D’ D?, and the aforesaid
pistons K each are of such length that at no
E_art*of their stroke do the ends thereof pass
“back sufficiently to uncover the open ways 2.

15

‘The rod F is coupled to the shaft H tlirough

‘the medium of a pair of connecting-rods G G,

20 the front ends of which are forged out into a
U shape to %rov*ide for conveniently sli?pin
therein one-half of the shaft-bearings ¢, an

the other half of said. bearings are formed

with apertured lugs A®, through which the

25 bifurcated ends ¢ ¢ of the rods G pass and

which are made secure by the lock and jam

nuts ¢° ¢*, as clearly shown. At the rear or

back end each rod has an opening ¢%, which is

cut square at three sides, the top, the bottom,

32 and the back end, while that end of the open-

Ing toward the crank-shaft is cut at an angle

of approximately sixty - five degrees. The

bearings f, that receive the ends of the rod F,

~ are fsli‘;]éped mto openings ¢* and are held fast

35 by ‘wedge-blocks ¢° with which engage the

-angled sides of the openings ¢, and the said

‘bearings f are held fast by the adjusting-

screw, as shown in Fig. 62, and the back ends

- of the rods G are dlso held in place by the cap-

4o plates f’ and the cap-bolts 1*, subﬂtantia]f)y

* as shown.

" Each cylinder D’ D? has a working-agent |

inlet and an exhaust for the exploded mixture
. 1n one end, and the sa’'d inlets and outlets for
45 the cylinder D’ are designated I' I* and Y’
and Y?, while the similar inlets and outlets
for the eylinder D? are designated I1° I* and Y?
Y* respectively, and each of the several in-

lets I’ I* I* I* communicate with the co6p-

so erating inlet-chambers L/ L* L* 14 (best
- shown in Fig. 2,) from which it will be also
seen that each inlet-chamber is fed from car-
bureters or mixing devices m’ m* m® m!, the

- peculiar construction of which will be pres-

55 ently explained, and each pair of inlet-cham-

bers 1/ 1* L® 14 have their working-agent

opening to the cylinder-heads controlled by &

valve, the several valves bel ng-desi§natec{ 4
I? I3 I, the said valve being normally closed
6o by the action of the springs S, $?, 3%, and St
and arranged to open under a vacuum cre-
ated in the ends of the eylinders with which
they connect. The several mixing devices
or carbureters before mentioned are each

constructed and operate alike, and each con-
sists of the double truncated easing that dis-
charges into the inlet-chambers L” L? L® 14,
that communicate through the valved open-
ings with the cylinder-heads, as shown, and
the sa.d casings m’, m?, m?, and m* terminate
in dome portions p’, p?, p?, and p*, that have
air-inlets p® at a point below the gasolene-1n-
takes p°, (shown on Fig. 7)) which are fed
from the laterals U’ of tEe asolene-feed pipe
U, that extends down to the pump Q, pres-
ently again referred to. (See Fig. 2.) The
gasolene is ‘admitted to the mixer - casings
through needle - valves » and percolates
through a filling O, of copper-wire gauze, of
any su.table mixing device, and the said
mixer dev.ces are so arranged that the piston
suction draws the air through the inlets p®,

and after mixing with the gasolene the result- -

ant working agent is drawn into the cylinder

‘back of the piston. The several intake and

outlet chambers on each cylinder are mount-
ed upon the end heads J of the said cylinders
D’ D?, which heads are bolted to the said cyl-

65

70

75

8o

inders by long bolt-studs 7/, as clearly shown

in Fig. 1.

Each of the valves I/, *, I3, and /* has a lon-
gitudinal stem 15, and the outer ends of said
stems 15 project and receive the springs ¢', s?,
8%, and s*, which are disposed between the
nut-washers §° and the outer ends of the tu-
bular extensions 6 of the several chambers L/,
12 13 and L# and the two valves at each end
of the cylinders are connected by a transverse
bridge-piece 5, against which presses the in-
ner ends of the valve-closing springs, as
shown. - -

By referring now more particularly to Figs.
8, 9, 10, and 11 of the drawings it will be no-
ticed the two bridge-pieces 5 5 are connected
to the opposite ends of a shifting rod T, hav-
ing a projected stud member ¢, that coacts
with a member ¢, that connects with the

member C of the governor mechanism, the:
| connections between the member ¢, the gov-

ernor devices, and the rod T being such that
when the engine runs at a higher speed than
1t ought to the governor-balls in expanding
will push the member C down, and thereby
cause the part ¢ to move in the direction indi-
cated, and thereby move the bridge-pieces 5
5 against the springs s s on the stems 15 of the
suction-valves, and thus give them more or

less tensjon, whereby to not permit the inlet-
valves to open to their full extent, but enough

to teke in a small charge of working mixture,
enough to-make a light impulse, and so on
until the spead of the engine decreases to the
desired degree, when the tension of the
springs & & ad)usts the resistance on the suc-

tion-valves in such manner as to maintain a

substantially uniform feed to the explosion-
compartments. On the members C of the

‘governor devices is mounted a bevel-gear ¢/,

QO
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“burned mixture, and the several outlets’

816,100

vhat meshes with a bevel-gear b’, which car-
ries & chain-wheel 5%, coupled with a chain-
wheel 7 on the pump-actuating shaft K. The
shaft R extends lengthwise of the engine at a
point below and centrally between the two

front end carries a worm-gear, which meshes
with a worm-wheel 7, mounted upon the
shaft H, from whichitreceived motion. Fach
cyhnder-head has a valved outlet for the

ignated Y’ Y? Y? Y4

through two escape-ports 25 25 1n the same

the several sets of escape-ports are controlled
biy a pair of valves 25*, mounted upon a sin-
gle stem, longitudinally reciprocable and

adapted to be automatically moved to a clos- |
The exhaust-chambers into
- which the several ports 25 discharge carry | for operating the gasolene-pump, which will
- off the exhaust into the exhaust-pipes W W. |
The manner in
which the said valves 25* are automatically

Ing position.

(Shown in Figs. 2 and 3.)
shifted to their open position and returned to

3, from which it will be seen that the shaft R

“passes, and.to the said blocks 30 are secured

- the ends of the stems that carry the valves
25* for the eéxhausts Y? and Y*, the several
arts—that is, the shaft with its cam s*, the |
sliding blocks 30, and the valve-ste ms, to-
gether with the guide-frame 30 —being so co-
operatively arranged that, assumingtheshaft

35 p

40

45

50

3

1

R to be turned in the direction indicated by
the arrow on Fig. 5, when the cam s* is in the

osttion shown,will have moved the head-
gl}oak 30, with the stem carrying the valves 252

for the exhausts Y?, outwardly to its limit to

open the said valves 252, a$ shown, thereby
providing for the discharge of the exhaust
from the cylinder D’ to the pipe W, and at
the same time the valves 252 for the exhaust

Y*?will bein a position to allow of the Springs
35 to close off the cylinder D’ from the corre-

sponding exhaust-offtake W, it being under-

stood that in the continued rotation of the |
- shaft R the cam s* engages with the opposite
‘blocks 30, and thereby shifts the valves 25 -

at that side so as to open the exhaust Y+

which closed, by ineans of spring 35, valve 25* l
~on cylinder D" and D®. The head-blocks 30
are drawn in a diréction opposite to that to

which they are moved by the cams s? by the

spring connection 35, as shown, and each of
6o tﬁ

e head- blocks has upwardly - projecting
members 30° to cooOperate with gravity-
latches 40. The purpose of the several

latches 40 is to lock either one of the cross-
heads 30 from moving automatically out- |

(des-
are disposed under the in- |
lets at the top of the cylinder-heads, and each |
outlet opens into an exhausting - chamber |

' | B
",

Y ward under spring tension and to thereby 65

i
|

valves locked to their open
| condition not to be actuated by the cams §*

11 } Tully explained. |
transverse plane, as best shown in Fig. 3, and . R is similarly equipped with a cam 8’ (shown

in Fig. 4) for coacting with the valves that

S
0
-the pump and a stud-piece t’, and the outer

L L A A 0 bbb e

mamtain any one or Tnore of the exhausts
permanently open and to hold either of the
shde-blocks 301 a position so as to be not en-

: | 2en | gaged by their respective cams s* on the
cylinders D’ D?, and the said shaft R at the | shaft R. By thus arranging the exhaust-

- valves and providing the means

an for shifting
the same to their open and closed position
and providing & means for holding the said
position and in a

on’the shaft R it follows that any one or
more of the said exhausts can be held open,
the purpose of which will be presently more
The front end . of the shaft

control the exhausts Y’ Y3, the operation of
which is precisely similar to that explained
and shown for the valves Y? Y4 |
on the rear end of the shaft R is alsc utilized

be understood by again referring to Fig. 3,
from which it will be seen that the pump Q is
disposed directly under the shaft R and in

_ , | | verfical alinement with the movement of the
their closed position 1s best illustrated in Fig. | cam s?, and the said pump has its plunger or
piston-head projected upward by means of a
has a cam &%, adapted to engage with the op- | :
positely-disposed slide-blocks 30, mounted in
.a'gumde-frame 31, through which the shaft R

ring T, disposed about the projected end
f the pump-piston and between the head of
end of the plunger or piston-head has a roller-
bearmng #*, (see Kig. 5,) that engages the shaft

-R and 1s arranged to be engaged by the cam
-8 on said shaft R, and the said roller, with the
{ plunger, has a limited vertical movement
‘through the guide - block 30, as shown; en-

gaged by the cam s*as if passes out of engage-

| ment with the stemn of the valvesof one of the
. exhausts and over to engage with the ste n of
the valves {or the other exhausts, thus dis-

charging, as it were, an ejeéction of the gaso-

fene at each complete rotation of the shaft R.
"The gasolene is ejected from the

1 * puinp
through the feed-pipe U to the several mix-
ers or carbureters, and the overflow from the
carbureters passes through an offtake - pipe
V back to the gasolene-tank, as shown. ¢

represents the feed-pipe to the pump from

the gasolene-tank.

By providing the valve devices for the ex-

hausts and the actuating means therefor, as
described, the several exhaust-valves for one
cybnder operate automatically with respect
to the double exhaust-valves in the exhaust-
ing end of the other cylinder, and the double
ﬁﬁi&ﬁst—vaives for the two cylinders at each
end thereof are also arranged to operate
alternately to two revolutions of crank-shaft
H and to one of shaft R, which is arrived at
by the pitch of the §eﬂ,‘r which transmits the

 motion 1o the cam-shaft K.

So far as described it will be rendily appar-
ant that when ull the exhaust-valves are open

The cam &%

8¢
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or more of the exhaust-valves 25 are hooked

by the arrow in Fig,

‘the cycle of movement required—it is \
nevessary o open either of the exhausta Y9 Y |

A

an explosion occurs ﬁ.ltemately at epch end
of the two cylinders in unison, and when one

up the vacuum created by pistons in the cyl-
inders at the end where the valve or valves 25
are hooked up will draw air through the dou-
ble exhaust - valve and force it out throuch
the said double exhaust-valve again. Shou d,
for example, the two pistons operating in

arallel be traveling in tlFl)e direction indicated
1, the charge is ignited
at L', while a new charge is drawn in through
the inlet-chamber I at the same time the
burned mixture is discharging through the
exhaust Y% At the reverse movement of
the pistons E’ E* the charge is ignited in
chamber 1.4, while a new charge is being
drawn in through chamber 1.? and a charge
1s compressing at the end L3 in cylinder D>
and the burned charge at the end of the cvl-
inder D’ in line with the end L? of cylinder

D? 1s exhausting through outlet Y’ |

In my invention I prefer to utilize electric
sparking means for exploding. ‘In the draw-
ings, J designates the sparking means, that

51‘6, 109

of the said ports
exhaust-port Y* to be
with the opened exhausts Y? Y*, the work-
ing charge would he then drawn in, com-
pressed, and exploded at the front end of the
cflf]inder D? only, as at nd time, by reason of
the free outlets from the erds Y*Y* in the
cylinder D’ and the opened outlet Y* in the
cylinder D?, would there be a charge taken in
at the said ends of the cylinders D’ D2

construction of engine is that by reason of
sets of valves on one stem

ders the said construction and arrangement
of parts reduces back pressure on the pistons

mum amount of power. Another and im-
portant advantage gained by arranging the
exhausts in the manner shown and described,
and particularly the means provided for lock-

when my engine is utilized for automobiles

are fitted into the ends of the cylinders D’ D? |
by suitable cap-bolts k. 23 24 designate the i

spark-plugs, which are held in the heads J.
When it is desired to convert my engine from
a single-cycle engine—that is, an explosion at
each complete reciprocating movement of
the two pistons E—it is ‘only necessary to

minished, as the conditions may mune desir-
able, by simply adjusting the latéh device for

practiee may be effected any suitable

b
| shifting-lever devices operabﬁ; from the mo-
{ tor-vehicle seat. ”" |

When my invention is utilized as an auto-

lock the exhaust-valves Y? Y? to their-open |

}JOSitiOIl by _a propef adjustment of the

‘latches, which are clearly shown in Figs. .3

and 9.7 When the valves are thus adjusted,
the suction action of the pistons freely draws

1n air through the exhaust-ports Y? Y* as the _

sald pistons travel forward to compress the
charge last taken inat the front of the pistons,

the working agent instead of the special form
of carburetérs or mixers hereinafter referred
to, and illustrated in the drawings.-

ter through the water—sEace x, which sur-
rounds the cylinder and the heads, as’shown.
Having thus described my invention, what

and the air thus drawn in is again forced out.

through the ports Y? Y* as the pistons return ,
and finish a complete reciprocal or single cyele |

of motion, it being apparent that under the
conditions just mentioned the pistons after
the charge in front of them has been com-
pressed and exploded will have to make an-
other complete cycle of movement to first
force out the burned mixture at the front end
and then draw in a new charge®and return
again to compress the said new charge.
To convert my construction of engine into
a four-cycle engine—that is, to effect the op-
erations necessary-to the result, to wit, draw-
Ing 1n a charge, retreat_ini_ under the explo-
sive action, and expelling the burned mixture,
requiring each a movement of the pistons

thereof so that two complete reciprocations

i 2ach direction are necessary to complete
1t 1s only

m addition to keeping open the ‘exhausts
VI by adjusting the valves that cooperate
with the exhanst-ports Y* Y * to keep either

I claim, and desire to secure by Letters Pat-
ent, 1s— o . '

1. An explosive-engine of the character de-
scribed which comiprises & pair of parallelly-
arranged working cylinders, an automatic-
ally-actuating working-agent feed, and an ex-
| haust opposite each working-agent feed that

| form a codperative part of each of the work-

ing cylinders, a crank-shaft-actuated niears
for moving the working-cylinder pistons in
unison, a pair of valves for each exhaust, a
crank—s’ll-ai};—actuated' means for alternately
shifting the pairs of valves in unison, one to
‘an open and the other to a closed position,
and means for feeding the working agent to

the cylinders at predetermined times, as set

forth.

.in combination with the cylinders; the pis-
tons: the crank-shaft, the valved intake and

™

L

of cach evlinder, a valve for euch of said feeds,
Lo spring that positively forces each of said

. A very important advantage gained by my 75

the double-valve arrangement—that is, two-
and two separate

discharges in the exhausts from the cylin-
8o

to the minimum, and thereby effects & maxi-.

‘ng the valves to the positions shown, is that

power can be momentarily increas-1 or di-

the exhaust - valves, Any adjustment .in

mobile-motor, I prefer to use a float feed for

M 100

X designates the water-pipe that feeds wa-

2. Inamachine of the character described,

vailved exhausts arringed substantially as
shown:of a working-agent feed for each end

also open. . Assuming the 65
opened to codperate

70
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23

for the purposes _
- 4. In an explosive-engine of the characier

s

30

35

~are adjusted to an open posttion, as specified.

40

55

6o

longitudinally-shiftable bar

r

posed cylinders,

controlled working-agent

Lt e lalbaar

Pl e Y, o 11T ]

818,100

feed-controlling valves to closed ‘position,
having & Cross
connection at each end that joins 1

tion that couples the governor-actuated shift-

‘able member with the shifting rod that con-

trols the valve-springs.
3. In an engine of the eharacter described,
the ¢ombination with a pair of parallelly-dis-

ollv-actuated inlet-valve and an exhaust-
for forcing said valves to their c]osin%

tion, & bridge member for each pair o inlet-

valve stems that eng&%a the springs, & shift-

oth bridge members,

ing bar that connects
includes the

the governor mechanism which
vertically-movable rod U ant
¢ that joins the shifting rod T and the rod C,
all being arranged substantially as shown and
described. _—

described, the combination of a pair of work-
ing cylinders, each having an autematically-
inlet and an ex-
haust opposing the inlets, & valveé for each ex-
haust normally closed by spring tension,
means actuated by the trank-shaft for alter-
nately engaging said exhaust - valves and
moving them to their open osition, said
means including a slide-block for each valve
and a detent for each slide-block ada ted to

be moved into engagement with the said

in unison, one to an open,

closed position, and a working-agent feed- | ,,
| pump - piston and the exhaust-controlling

valves, substantially in the manner shown,

blocks to hold them back out of position to be -

engaged by the crank-shaft when the valves

5. ‘An explosive-engine of the character de-
seribed, which comprises a pair of
disposed working cylinders, each
automatically-actuating

feed; means for tcoupling the pistons of the
two cylinders with the engine crank-shaft to
work them in unison; a valve-for each ex-
heaust;
verse:

gair of exhaust - controlling valves
adap@e;

to alternately shift the pairsof valves

pump actuated by one of the devices that acé-
tuate one pair of exhaust-controlling valves.
"~ 6. In an explosive-engine of the
described, the combination with the pair

crank-shaft, said eylinders having a working-
arent feed-inlet at each end, an automatic-
ally-actuated valve in each end of each eyhn-
der having an exhausting-port, and the work-
ing-agent feed; of a valve for each exhaust-

ort, a device actuated by the crank-shaft

~valves to open one as the other closes, said

| e valve-
‘actuating springs ‘at-each end, & governor
coupled with the crank-shaft which mncludes.
a shiftable member and a cam-lever connec- }

each having an automatic-

posi- |

and the connection | ]
“described, the combination with a pair of

Eﬂrq‘ﬂelly-,
having an |
working-agent feed
and an exhaust opposite each working-agent .

an actuating device for each trans-
| to their open position an

l

; |

engaged by the

f

i

and the other to a |

cilamct-er
of |

workine cvlinders, the pistons therefor, the | described, in ¢combination with the two work-

let-controlling valves

.| agent inlet at

k)

]

or shifting each transverse pair of exhaust- |

9

8 val*ver'ﬂbiﬁiilg ﬁgﬁge& inclﬂd_ilig a rotary shaft

dapted to engage the valve-

having cams pgé

L
-

N4 ]2_11 an explosive-engine, having

parallel working eylinders, each o whit
provided with an automatic ally-controlled

-agent inlet in each end, a piston for

4

each cy inder coupled together and actuated

in unison by the crank-shaft; of an exhaust for

| each end of each cylinder, each exhaust hav-
ing a controlling-valve, the valves that op-

‘

valvein each end, a spring foreach inlet-valve | ver _
' shifting each of .the pairs of valves to thelr
open positions and a spring
for each valve for moving it

pose each other at each end being in trans-
verse alinement, a means for intermittently

-actuated device

positively toits
and its stem 1n postition to be
aforesaid shifting means. |
. In an explosive-engine of the character

closed positien

working cylinders each of which has an au-

‘tomatically-controlled working-agent inlet, .
| and an automatically-closed outlet 1n each
end, a working-agent

feed connected with the
inlets, valves for the exhaust, means for shift-
ing the said valves operated from the engine
crank-shaft to intermittently
actuate the several exhaust-valves to move

' them to an operl position, means for positively

holding one or more of the said exhaust-out-
to their open position;

as set forth. *
9. In a gas-engine of the character de-

' scribed, the cambination ‘with .the working

cylinders, the automatically-controlled work-
ing-agent inlets, one 1n each end of each of
the cylinders, the crank-shaft, the pistons,

the exhaust-outlets in each end of the cylin-
pistons to move *

ders, means for coupling the
in unison from the crank-shaft, a
or mixer connected with each working-agent
inlet, a gasolene-pump that connects with all
of the carburetersor mixers: of valves for con-
trolling the exhausts, means1ol
shifting said valves to close ofl the exhausts
and a means for first moving the said valves

d then actuating the

a carbureter

>

| gasolene - pump, said means comprising a

chaft driven from thecrank-shaft and a cam
upon the said shaft adapted to engage the

and described
10. In an explosive-engine of the character

ing cylinders each having a ‘valved working-
each end and an exhaust op-
posing each inlet. and means for actuating
both pistons in unison fromn the crank-shaft;
of  valve for ench exhaust, the pars of valves
at each end being in transverse alinement and
each having a cross-head on its projecting

*

| stem. a cuide for each pair of cross-heads, &

and alternately

for automatically

65

stems ahd the plunger or piston-head of the
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spring eonnected to each cross-head for pull- | being arranged substantially as shown and
ing the said head outward to close the valves: | described.
a detent for holding the cross-head to its

N g k> - THOMAS J. LUTYZ, Jr.
rearmost position with the valve open, and N

the shaft R geared with the erank-shaft and Witnesses:

having cams S? for engaging the cross-heads IFFRED MAURER,

on the exhaust-controlling valve-stems, all | TEORGE I{ESSLER



	Drawings
	Front Page
	Specification
	Claims

