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To aZZ whom it may concern:

‘Be it known that I, Trove B M‘E‘”"UE? a
citizen of the Umt@d States, 210 mmdmg i1
the borough of Knoxville, in the State of

Pennsylvania, have invented or discover ﬂd_

new and -useful Impravements in Eip
sive-Engines, of which the f{}liewmg 1S 2

specification. |
My invention consists in new *mdL useful

improvements in explosive.engines, more

particuiarly relating to “ two cycle 7 englines.

Means are pmmded for admitiing the fuel
- directly into the cylinder and v@mpremmw

the same therein before the charge is ad-
mitted to the explosion eh&mber the prod-
ucts of combustion resulting }.mm the pre-
vious explosion being’ thoroughly exhausted

- before the new charge is admitted,
Many of the novel ieatures amd armnge» .

ments. of parts will Rppenr from the follow-

ing description. -

in the- accompanying drawings figure 1
is a longitudinal section of my 1mprweu £1n-
gme' Fig. 2 is a similar view along the line

of TI—17 in Fi ig. 1, the piston in both cases
being shown at 1ts extreme inward position; .

Fig. 3 15 a view similar to ¥ig. 1 01 & modi-
fication; Fig. 4 is a view similar to g, 2

of said ‘modification and Fig. 5 is a cross
gection along the line V—V in fig.
The following 1s a detailed descmptmn of

4.

the drawings Whl(,h are merely illustrative

35

.40

45

“ means of annular- extension O, preferably_

50

of a practical embodiment of my invention

and not intended to limit the scope of the
same to the comstruction shown.

1 is the eylinder, preferably provi ided with
mrcumtﬂrenhal water 1acketls 22, and hav-
ing its closed-end rourded as 511{)1&@;11 in the

drawi ings, whereby the same is externally

convex and internally coneave,

3 is the crank shafi case pr‘eferabi}f se-
cured to the outer end of cylinder 1. T he
bore of cylinder 1 adjacent to its inner end
is of less diameter as at 4, than the re-
mainder 5 of the cylinder, the smaller bore
4, being extended into the larger bere 5, by

beveled at 1ts extremity as at 7.
8 is the piston preferably hollow, having
two heads, the inner head 9 being of proper

diameter t0 fit the bore 4, and the outer heqd

10, being of proper diameter to fit the bore

5. The inner head 9 of the pzstan 18 convex |

to correspond to the cvlm&ﬂ end, as shown.

- 1ng inwardly, said chamber 14

end.

‘end of bore 5.
. controlling said pm't and 22 1s a cam rigidly

11—11 are packing rings carried by head 9
of piston 8 to form a a gas tight ,;mm withle the
borﬂ 4 ami 12--12 are similar ings on head
10 to form o gas tight 1cint with bore 5.
The portion of the pmmm 8 between heads 9
and 10 1s of still less diameter, se that an

annular chamber or space, 14, is formed be-

tween the portion 13 of the pmtm and ih%
w&h of the cylinder: The portion 13 of

maeilest digmeter @I
outwar diy within {

annatlar Mieﬂ sion G when ﬂlﬁ piston is at its

inmost position. :
Tt is evident that the annu lar chamber 14,

“being the space between the piston and the

yhﬂdﬂr wall, will shift with the motion of

the piston, so'that while the piston is moving

cutwaraly, said chambper 14 will gradually
mncrease in capacily as a greater length of

'am. bore b becomes Gpp%ed to tne por tion 13

ot the piston 8; and while the piston is mov-

IR capacity as a greater length of the bore 4

becomes Gppesed to the portion 13 of the 18-
i$ 1s evident that the annular chamber
14 is formed Detween the portion 18 of the

ton.

piston and the bores 4 and 5 of the cylinder.
15 18 2 by-pass or passage formed in the

wall of the Lyhnde'ﬂ* 1 and so located as to

register with the chamber 14 when the pis-
ton approaches its inmost position. thas
establishing u‘mmume‘umn “between . said
chamber 14 and the eﬁplosmn chansber
formed betwesn the piston and the cylinder
The muk,t end of by- -puass 15 opering
inte the e‘ifpmamn chamber IS mt m‘m"tﬁf

cepacity than the inlet end of said by-pass

Wmc}r communicates with annular cha mhm*
14

sach ¢ of jt hen U"EE p?jiembh pmwd&d -
16 15" the connecting “a:,fh.pwmm% 2t s

| inner end f{o cross head 17 in the interior of
piston 8, ;md at its outer end to crank-shaft

18 in casing 3. 19 1s the band wheel mounted
on sald crank-shaft cutside of said casing.

20 is the fuel inlet port in the wall ef
Lyhnwr 1, pre;cer'lblv adjacent to the inner
21 18 a spring actuated valve

monnted on shaft 23 suitably journaled irom

cyhmder 1. The cam 22 gerves to force said

1 sive open againt SPIIH*’F pressure {o admit
fuel through port 20 at the proper intervais.
?m ation is tmparted to shaft 23 by means of

piston 8 1s extended
the head 10 o receive the

will decresse

{wo by-passes, diametrically opposite
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sproclket wheel 24 rigidly mounted on said I tents of said chamber to pass throuch th_e

shaft and connected by a chain 24* to the
sprocket wheel 25 on crank-shaft 18. |
26 15 an ontlet port in the wall of cyl-
inder 1 adapted to exhaust the products of
combustion from the ‘explosion chamber

after each explosion. 27 is the spring ac-

tuated valve controlling said port.
28 15 a cam rigidly mounted on shaft 29

suitably journaled from cylinder 1. 30 is
~-a sprocket wheel rigidly amounted on shaft
29 and connected with sprocket wheel 31

on crank-shaft 18 by chain 30* so that the
~desired rotation may be imparted to said

15

am 28, | .
32 15 a lever pivoted intermediate of its

length to a portion of the cylinder 1 and
- engaging the stem of valve £7 and cam 28

- whereby the rotation of said cam opens.said

20

crank gh

30

vaive against the spring pressure at the
proper intervals. - N
- 33—33 represent a pair of sparkin

Ing piug being preferably located adjacent

-to each by-pass 15, so-as to shoot a spark

through the charge and thoroughly ignite
the. same. o o o
83%--33" represent counterweights on the
att to balanece up thefirtze of the
explosion and prevent wearing unevenly the
hearings, eylinder-bore and piston TINgs,
Assuming that the piston is at its inmost
position, as shown in the drawings, and a

charge has just been exploded, the operation

0t my engine is as follows. When the piston

begins its outward stroke, the exhaust port

26 remains closed by valve 27. The outward

movement of the piston rapidly increases the
capacity of the annular chamber 14. The
inlet valve 21 is opened as soon as the pis-

~ton has moved outwardly to the extent that

45

the chamber 14 censes to register with the
by-pass 15, admitting /fuel o chamber 14,
trom the fuel supply. As the chamber 14 is
rapidly increasing in capacity, the. effect is
to suck i the fuel through the open port 20.

“When the piston reaches its outmost POSi-

50

-
ST

60

tion, 1he cam 22 has turned sufficiently to
ullow the valve 21 to close the port 20 and

cut oif the admission of fuel, thus confinine

the charge in chamber 14.. As the piston be-
gins its iward stroke, the cam 28 turns into
the proper

the piston has advancdéd sufficiently for the

chamber 14 to vegister with the inlet end of

by-pass 15, the exhaust port is closed and
remains closed until the next inward stroke
ol the piston. The inward movement of the
piston decreases the capacity of chamber 14.
thus compressing the charge of fuel in. said

- chamber wvntil the said chamber registers

- with the by-pass 15 thus permitting the con- .

. _ parking plugs
set 1n the curved end of cylinder 1, a spark-

position to open exhaust port 26 so
that the products of the last explosion are
driven out by the advancing piston. When

1
i
i
!
I

f

‘during the upward |
said chamber 14* through the ports 3434,

' through

sald by-pass into the explosion chamber. -

65

The sparking plugs may be operated and

the charge exploded at the end of the in-

ward stroke.of the piston, in which case the -

fuel terids to back-fireé into the chamber 14

throughi the by-pass 15, but owing to the
fact that the outer end wall of said chamber

14 is of greater area than the inner end wall
of the same, the impact of the explosion on
the face of the piston will be aided and not
impeded. By timing

the explosion, how-

ever, to the point when the outward move-

ment of the piston shifts the chamber 14
out of registration with the by-pass 15, the
explosion will be confined to the explosion

chamber and the back-fire will be avoided.

80

The cylinder end, being rounded as shown. -

greater strength is obtained with less thick-

ness of metal in the cylinder. The convex
piston head 9 makes possible a contracted
explosion’ chamber, notwithstanding  the
curved cyhinder end. The convex ecylinder

89

end enables the exploding spark to bridge

the space between the by-passes and

‘thoroughly ignite the charge ~throughont
the entire explosion chamber, Owing to
‘the form of the explosion chamber, method

90

of admitting the charge thereto, and the

‘method of exploding the same, the explosion

1s complete and properly centered on the p1§-
ton head, catsing less wear on the piston
rings and cylinder bore, and obviating chok-
ing. up the by-passes. = |

In the modification shown in
and 5, the piston 8 has no portion 18 of
reduced diameter but the diameter of the

HKigs. 3,4

99 -

100

head 9 is maintained throughout the piston-

except 1 the case of head 10, as shown. 142

15 an annular auxiliary compression cham-
ber cast or otherwise formed in the wall of
the piston 8. '84—34 are ports leading
through the outer
the lower portion of said chamber. 14e.
30-—35 are similar ports leading from the
top of said chamber through the outer wall

of piston 8 and adapted to register with by-
passes 156—15 when the

piston approaches

1ts 1nmost position. - o
The operation of the modified form of

piston 1s similar to that explained in con-

S

nection with Figs. 1-and 2. The fuel, how:

105

wall of said piston into

110

115

ever, 1s admitted to the space between the:

piston and the outer bore 5 of the cylinder

through the inlet port 20 during the out-
ward stroke of the piston and is compressed
stroke and forced into

120

from which chamber 142 the charge passes

into the explosion chamber when said by-
passes register with said ports. -

ports 35—3d and by-passes 15—15 -

125

Although I have, for the suke of clearness,
minutely described the construction shown
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in the drawings, I do not wish to limit my-
«elf thereby but claim broadly.

1. In an explosive engine, & cylinder hav-
ing a larger and a smaller bore and a convex
closed end, a two headed piston adapted to
Gt said bores, the inner head thereof being
convex to correspond to said eylinder end,
said structure providing an annular cham-
bor between said piston and said cvlinder
in which the charge may
fore. admission to the
alve adapted te admit the fuel from the
fuel supply to said annular chamber during
ihe outward stroke of the piston, means for
exhausting the products of combustion from
the explosion chamber during the inward
<troke of the piston, a pair of opposttely
digposed valveless by-passes through the
wall of the smaller cylinder bore In position
to communicate with the annular chamber
at the end of the inward stroke of the
piston whereby the compressed charge 1s adl-
mitted to the explosion chamber at this
poiut 1 the stroke, and sparking nlugs ex-
tendine into the explosion chamber at points
oné adjacent to each of said by-passes.

9. In an explosive engine, a cylinder hav-
ing *a larger and a smaller bore, a two
headed piston adapted to fit said Dbores
whereby an annular chamber is formed be-
ween said cvlinder and said piston, a valve
fuel from the fuel supply
into said annular chamber during the out-
ward stroke of the piston, a second annular
chamber contained within the wall of the
piston, ports in the wall of the piston for
the passage of the charge from sald first
annular chamber to said second annular
chamber during the inward stroke of the
piston, ports Jeading from the upper por-
tion of said second annular chamber, by-
passes through the wall of said cylinder
adapted to register

of the piston whereby the charge is admit-
ted to the explosion chamber, and means for
exploding the charge in the explosion cham-
ber. | | | |

3. In an explosive engine, a cylinder hav-
ing a larger and a smaller bore, a two
headed piston adapted to fit said bores
whereby an annular chamber is formed be-

be compressed be-
explosion chamber,
through the wall of

to register with said last mentioned ports at

with said last men-
tioned ports at the end of the inward stroke

- — — il

e —

:
i

T

der in.which the charge may

. means for exploding

tween said cylinder and said piston, a valve
adapted to admit fuel from the fuel supply
into said annular chamber during the out-
ward stroke of the piston, a second annular
chamber contained within the wall of the
piston; ports In the wall of the piston for
the passage of the charge from said first an-
nular chamber to said second annular cham-
her during the inward stroke of the piston,
ports leading from the upper portion of
caid second annular chamber, by-passes
said cylinder adapted

the end of the inward stroke of the piston
whereby the charge 13 admitted to the ex-
plosion chamber, means for exploding the
charge in the explosion chamber, and means
tor expelling the products of combustion
from the explosion chamber during the in-
ward stroke of the piston.

4. In an explosive engine,
ing a larger and a smaller

od to fit said bores, the inner
being convex to correspond to said cylinder

end, said structure providing an annular

and said cylin-
be compressed
explosion chamber,

chamber between said piston

before admission to the
a valve adapted to
supply to said annular chamber during the
sutward stroke of the piston, means for ex-
hausting the products 1
the explosion chamber
stroke of the piston, a valveless by-pass
through the wall of the smaller cylinder
bore in position to communicate with the
annular chamber at the end of the inward
<troke of the piston whereby the charge is
admitted to the explosion chamber at the
end of the inward stroke of the piston,
the charge in the ex-

plosion chamber, and a counter balanced
crank shaft pivotally’ connected to sal
piston.

Signed at Pittsburg, Pa..} this 10th day

of November, 1908.
LLOYD F. LOFTUS.

Witnesses:
J. H. HARRISON,

Epward A. LAURENCE.
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