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To all whom it may concern:

except
sistance to the pistons is reduced; the main-
tenance of the cylinder at comparatively low
temperature by the large volume of air there-
in; the scavenging of the cylinder by means.|
other than by compression; and the attam-
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Beit known that I, Lintow T. Bisgwmrr, a

citizen of the United States, residing at Sa-

lem, in the county of Kssex and State of

Massachusetts, have invented certain new

and useful Improvements in Kxplosive-lin-
sines, of which the following is a specification.
~ My invention relates to explosive engines,
“and has for its leading objects the absolute ;
scavenging of the cylinder; the avoidance of

compre?swn in the crank case and elsewhere
n the working eylinder whereby re-

meént of the above and other objects which
will hereinafter be pointed out and ctaimed
by means of a simple, inexpensive, compact;

. and efficient structure.
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- parts throughout the views. -
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~bedrings, 4 t
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Like - reference characters 1ndicate like |

wall, 16;
| del‘.*;- P

vention consists. in. the novel construction

and combination of parts” bereinafter de- ,
in the accompanying :

D edeh of which Tests & beliows fiap, 28,
“piston. '1he number

seribed, and illustrated
drawings, wherein, -

. Tigure 1 is a vertical central section, par-

tially in side elevation, of an explosive engine

of the two cvele type embodying my inven-

To the enumerated ends essentially my in~

tion, certain parts beig broken away. Fig.
92, a section of the same partiallyin side eleva-

tion; taken on line x & of Fig. 1 looking 1n the
direction of the arrows, and showing the air

piston at the bottom of its strake, and £1g. 3,
posite direction, and.showing the air piston
the end of its forward stroke. .~

+ In the present embodiment. Gfmy . IHV en-.
tion, 1is the cylinder, 2 the crank case, 3 the-

' he erank shaft, 5 the crank arms,

6 the connecting rod, and 7 the piston of the
enginé; and 8 and 9, the crank and firing.
chambers respectively. -In the cylinderhead.
are the usual fuel feed, 10, and spark piug,

'11; and upon the center of the piston face &

~ conical projection, 12.  The engine is pro- |
- vided‘with an annular cdsing, 13, around the
-B0-.

o like section’of the same, looking in the-op-

upper ports, 22, to pump the
- }‘ﬁ f“i‘%l"

orank -case ave bearings, 32 and 33, for a.

| and .36, provided upon their inner:

facititate its dowinward travel tlus p
1 provided with two sets of openings, 2

forming a large annular chanber, 18, and &

small chamber or passage, 20. - In the eylin-

der wall are annularly disposed exhbaust
ports, 21, opening into the chamber, 20.
=imilarly disnosed alr inlet ports, 22,1n the

Rl g L T’
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cylinder wall immediately below tlie exhaust
“ports open into the chamber, 19.  Amnularly
disposed exhaust ports, 23, in the wall, 16,
‘perrnit egress of the products of combustion.
[n'the casing wall, 15, are annulariy disposea
air admission ports, 24, leading to the bottom
of the chamber,19. Theupper portion oi the

crank.case is provided with openngs, 25, to

admit air and prevent coinpression.. it will
‘be understood; however, that the crank case -

need coly be closed sufficiently to form a re-
‘| ceptacle . for lubricants. AMounted in tne
¢hamber, 19, is an annular piston, 26, which
slides vertically

3110eS ity along the wall of the cylnder
and of the casing, 15, and whose travel ex-

2

s

tenids from-the lower ports, 24, nearly to the -

r

'f:l" 17y

into the combustion enantber, 9. o
3
»r
{

(] .
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1 immatenal.

-~ The mechanism for opsrating the piston,
26, is- '
L , .

‘respectively with segmental bevel gears, 37

lower part of the cylinder; and has s base or |
 partition, 14; separating it from the orank |
‘chamber; a side wall, 15, and & horizontal top |
extending to the wall of the cylin-
Le interier of the. caging is divided
near its top by a horizontal partition; 18,

o0

: :-_? il
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tively, with integral arms, 39 and 40. The

cear segments, 37 and 38, mesh with'a bevel
gear, 41, upon a stud, 42, loosely mounted
i the crank case intermediate the bearings, -
and 33, Fixed in lugs, 44 and 45, upon”
opposite sides of the sleeve, 36, are rods,

air. through the -

wston 15
, OVer
ixed by
or otherwise to the upper faceof the
of these flap structures

as follows: Upon the bottom of the

ends
. GO
and 38: and, upén their outer ends respec-

L E

46-and 47 respectively. ‘These rods pass

loosely - through openings, 48 and 49, i
Jateral extensions, 50 and 51, upon oppPosiLe

sides of & yoke, 52, loose upon the erank or

site end is pivoted by pin, 56, to the {fower

end 6f s -piston rod, 57, fixed by a nut, 58,
or ptherwise to the p -and. wnicl
passes threugh an opening, 59, in the parti-

tion, 14, Pivoted to the arm, 39, by a PitL,
80, is a connecting rod, 61, whose upper end
pivoted by a pin, 62, to the end of

iston, 26, and which

100

crank pio; 5. Pivoted to the arm, 40, by
nin, 54, 18 & tohnecting rod, 55, whose oppo-
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“ally opposite to
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piston rod, 63, fixed by a‘nut, 64, or other- | stead of ‘passing_thmugh the cylinder wall.

wise to the piston. 26, at a point diametric-
_ the piston rod, 57. The
rod, 63, passes through an opening; 647, in |
the partition, 14. Ports 21, 22 and 23 are |

 preferably of larger area than usual.

10

~Thus the piston rods, 57 and 63, are simmul-
taneously raised and lowered by the rota-
- tion of the shaft, 4, and crank, 5, whereby
the air piston, 26, is reciprocated in the
- chamber, 19; and the engine piston, 7, whiclh

15

20
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rods, 46 and 47, therebry imparting & rocking

motion to the sleeve, 36, and its arm, 40.
This rocking motion 13 1mparted in an
‘opposite’ direction. to the arm, 39, of the

sleeve, 35, through the gears, 38, 41 and 37.

acts as & valve to ports, 21, and inlets, 22,
15 Teciprocated in the combustion. chamber,
9. . Piston,” 26, performs its entire upward

stroke while piston, 7, is opening aud sclosing

ports, 22.

‘When piston, 7, in its déscent, b.egihs to

open ports, 22, as shown in Fig. 2, the piston,

26, 1s at its lowest point, preparatory to its
upward stroke. The piston, 7, however,

still continues its descent one-eighth of a

revolution of the crank to its lowest point,
as shown in Fig. 1, at which time piston, 26,

has performed two-thirds: of its upward

~travel. The remaining third of the upward
- travel of piston, 26, is performed during the

'35

40

- charge to escape before the opening of the
inlet ports, thus reducing the pressure in

45

- upward movement of the piston, 26, is per- |

99

60-

next eighth of a revolution of the crank, 5.

It will be seen that one-fourth.of the erank
revolution is required for the upward stroke
of the piston, 26, as shown in Higs.'2 and 3,

while three-fourths of a revolution is re-
quired for.the downward stroke of the same.

It will be seen that exhaust ﬁorts, 21, by
action of piston, 7, are opened s

the remaining pressure of the exploded

the chamber practically to that of the at-
mosphere before the opening of ports, 22,
and the upward travel of piston, 26.  Fur-
thermore, by virtue of the large area of the
ports, 21, 22 and 23, the resistance of the

mclosed air to the upward travel of piston,

26, 1s reduced to-a minimum. The entire

tormed while the ports, 21, 22 and 23, are
open, therefore there is no compression in-
volved by either piston in scavenging the
chamoer, 9. This construction allows en-
trance into and passage through thechamber,

9, of a volume of air much in excess of the
cubical contents of said chamber, and greatly

in excess of the volume of air generally intro-
duced into the ecombustion chamber. Not
only does this produce practically perfect
scavenging, but a large amount of heat in

i auxihary means of punping or forcing

~working piston.

| 1ed shortly before |
opening the inlet ports, 22, thereby allowing

with the wor

Thus dispensing largely, if not wholly, with
mechanical cooling.” -~ "
My structure is such as to prevent leakage

of the- éxploded -charge from the explosion 70

. , _ chamber around the v orking piston into the
It will be observed that the rotation of | '
the crank veciprocates the yoke, 52, upon the

crank case to pollute the charge in the crank
case when orif the fuel is taken into the
engine by way of the crank case. .

The described means for introdicing
air mto the eylinder is not exclusive, as

the 75
any -
_ the
air into the cylinder in a volume much in

-excess oi the cubical contents of the same

1s within the spirit of my invention. .In 8¢

other respects iny invention jis not limited

to the exact.details of construction herein

shown and described, as variations may be
‘made thervein without violating the spirit of
. my 1nvention. . Obviously ‘my invention

two or more cylinders.
What I claiin is, o
1. In an explosive engine, the combination
with the. working cylinder and the working ‘90
piston operating therein, of an air cylinder

may be embodied in engines provided with

adjacent the working - cylinder, an- annular

piston guided by the wall of the working cyl-
inder and operating in the air cylinder,and
conjoint means for actuating the air piston
by connection with the working piston, said
annular piston having ports therethrough, -

and. a valve controlling said ports, said air

cylinder having ports at its lower end and

ports at its upper end controlle,d by the 100

- 2. In an explosive engine, the combination
with the working cylinder and the working
piston operating therein, of an air cylinder
adjacent the working cylinder, an annular

105
piston guided by the wall of the workingcyl-

1nder and operating in the air cylinder, con-

jomt means for actuating the air piston by
connection with the working piston, said an-
nular piston having -ports. therethrough, a-110
valve controlling said ports, said air cylinder
having ports at its lower end, ports at its up- -
per end controlled by the working piston;
and an annular chamber above said upper
ports and having exhaust ports for the work- 115
g cylinder adjacent said upper ports con-
trolled by the working piston. .

3. In an explosive engine, the combination

Eing cylinder and the working . .

piston operating therein, of an air cylinder 120°
adjacent the working eylinder, an annular
piston guided by the wall of the working cyl- -
inder and operating in the air cylinder, con-

“joint means for actuating the air piston by

connection with the working piston, said an-
nular piston having ports therethrough, a
valve controlling said ports, said air cylinder
having ports at, its lower end, ports at its up-
per end controlled by the working piston, an

125

65 the products of combustion is expelled in- | annular chamber above said upper ports and 130
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10

“cylindet being provided with air -admission
15
20

" cylinder and an air cylinder, 2 piston in eac!
between the

25

‘30 engaging the
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having exhaust ports for the working cylin-
der adjacent said upper ports controlled by
the working piston, and a crank case having
ports open to the atmosphere.

4. Tn an explosive engine, the combination

with the working cylinder provided with a |
series of air inlet ports and exhaust ports, of

a working piston in the cylinder whicir acts

.88 a valve to the ports, anr annular air cylin-

der surreunding, the working cylinder and
into which the air inlet ports open, sald air
“annular

ports, & piston in the air cylinder

movable between said air adinission and air
inlet ports and surrounding the culding wall |

of the working piston, and means operated
by the working piston for actuating the air
piston. |

5. In'an explosive engine, the combination.

with & crank case and crank, of a working

cylinder, operative connectlons bet
power piston and the crank, a yoke upon the
crank, a horizontal shaft mounted in the
crank case below the path of the crank, two
sleeves upon the shaft, an arm upon the outer
end of each sleeve, a gear upon the mner end
of-each sleeve, an 1dler gear meshing with the
sleeve gears, rods in‘one of the sleeves loosely
] yoke, and operative connec-
tions between the arms and the air piston.

" 6. In an explosiveengine, the combination

with the working cylinder ar}d g piston mov- |

tion, exhiaust ports in

plston.

3

ing therein, of inlet and exhaust ports ar-
ranved in the walls of the eylinder and con-
trolled by the piston, an air cylinder mto
which the inlet ports open, and provided
with air adinission ports near its base, an an-
nular piston in the air eyhinder intermediate
the inlet ports and admission ports and pro-

vided witir openings, said annular piston sur-

roundire the gniding wall of the working pis-
ton a bellows {lap upon the top of the air pis-
ton over the openings, a crank, operative
connections between the power piston and
the crank, and means actuated by the crank
for operating the air piston.

7. In an explosive engine the combination

with the working cylinder and working pis-

ton, of. an annular casing surrounding the
cylinder provided with openings near its base
and ports in its top, a horizontal partition In
the upper portion of the casing, an annaiar

piston in the casing below the partition, mlet

poris in-the cylinder wall below the parti-

o

top of the casing, and means actuated by the
working piston-for reciprocating the annular

In testimony whereof I have allixed my

signature in presence of two witnesses.

LINTON T. BASSETT.
Witnesses: '
HORATIO ii. BELLOWS,
WaLTEr K. GOODWIN.

] the cylinder wall above -
{he partition and leading to the ports in the
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