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’/’o all whom i mm,* Coneern

Be it known that I, Jorw W, Prers, 4 citi-
zen of the United Stat-es, and a redident of
Bisbee, in the county of Cochiss and State
of Arizona, have made certain new and use
ful Impzovemmltb in Internal- (‘ombustmn
Engines, of which the following is a specifi-
cation. )

My invention relates to internal combus-
tion engines, and it consists 1n the combina-
tions and arrangements herein described
gad claimed.

An object of my invention is to 1 rmqﬁie
novel means for ridding Lhe cylmdrr? of the
spent gases or products of combustion an-i
i'or cooling the cylinders.

A further objﬂct of my invention is to
provide means for doing away with the back

ressure on the exh:um. This L acca*ﬁwh sh

y means of a device which makes use of
the momentmn acquired by the gases them-
selves. .

A further object of my invention is teo
provide a device whereby a plurality of pis-
tons may be connected to work absolutely in
unison.

A further object of my invention 15 1o

- provide a novel form of compression cham-

ber for the explosive charges :
“ Other objects and advantag rfes will ’zppear
in the following spom‘icauon and the novel

features of the device will be particularly

pointed out in the appm&ed claims.
My invention ig illustrated in the accom-

panying drawmgs forming part of this ap-

ghc‘z,mon 111 which—
i) 1gure

details, Fig. 2'is a longitudinal vertical sec-
tion L”lrougb the deviece, Fig. 8 is & section
along the line 3—3 of Fig. 2, ﬁo‘km«r In the
(hreamop of the arrows.

Referrvm now particularly fo Figs 1
and 2, 1 havn shown therein 2 main frame
1, having Vertlcaﬂy extending integral webs
o (see Hig. 2). At the vpger end of the
frame 1 is secured a cover 8, which is de-
signed to protect the eccentru‘ and to form
with the interior parts of the frame 1 and
with the removable plates 4 (see Fig. 1) a
yrofa:-et"'e casing for the mechanism con-
talned therein.

Ab one end of the casing or frame 1 is
bolted the cylinder A, A sxm‘lar linder B
is secured to the opposite end of the casing.

described. /
"two cvhn&ers b’

bt which will open i

1is 2 side view of the.device, cer-.
tain portions being broken away to show the

wvided with an alr vaive’

a:cn‘t.
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I have used the term “ cynnder”, altl
the member A is really madu vp of a
of Pyhnaux, one eylinder o being i
cylinder and the other ¢ eyling
auziliery ey linder, for a pu
The member B consists

2150 tl'\{'
and an auxiliary eylinder
5, these oyl mders being 1dentma! in gl re-
spect: with their oomﬁwmon cylinders o
and ¢®. An exammatmn of Fig. 2 will show 45
that at the rear end of the member A g
passage-way . ¢ b*,f which the cylinder o
ommumcstes with the eylinder &2 A pis-
ton P’ is 61@9099& in the cylinder o', while
a piston p’ 1§ disposed in the cylinder o2
The oppasne cylinders b and 2% are pro-

10

vided with pistons P ¢ 110 Py CO t’r%pnnum‘

to the pistons P’ sud 9" of the member A.
Tn Fig. 8, I hawe shown n section through
the o zemlmr B, From wm v
he seen that there is 2 series
which establish eu"lwum'rm.fnl bty
interior of the cylinder " and
chamber O IOl‘mﬂrs in the niex
A similar secies of
munication bptw*
0% and an arc-shapes
Commumcauum it
chamber C is a pipe
leads to a valve casing
this valve ca:;zng is n val
mally held closed by e

R s T
£ flLA m it

g

sucked in through the pipe 8. w
municates with a earbureter {nof
It will be vnderstood that the opn

 ber A is. provided with a r‘anmrv:\smn chanm-

ber §’ which communicates, uy means of
pipe 5/, with a valve chambe hwnu‘r
xmlve similar to that shown a 7 in ¥
the walve chamber 8 in turn cormmusaicat-
ing, by meang of a pipe 87, with the commen
carbureter (not shown}). Tn Fig. 3, T have
shown an ()poninw 5% whiel, is covered | by
plate 5 his plate may. he removed and 10¢

L7
side of the engine if s . o
Beferring again to Fig. 8, it w ﬂl'bo geen
that on one side of the ¢l i3 and coni-
municating Wltb it ig valve cas ing 10, pm;»-
] .,Whm) ignormails
held against itg valve seat by mesns of o
prmo 12. On the ()]"pumt‘ side of the chara-
ber D s an exhaust pipe 18, which is bent
later: Lhy, and which has com i owith 3§

the 91{)9 5 may be ;1 wead -on the opposits
e ‘

anher
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an integral pipé 13" leading from the cham-
ber D’ of the cylinders A. Attention is called

to the fact that these twg exhaust pipes 13

and 13" deliver exhaust gases to a cominon
exhaust pipe 14, as shown in Fig. 1. This
forms one.of the important features of my
invention, which will be fully explained
later. oL h

The cylinders A and B are provided with
usual water jackets J and J’ and with spark
plugs 15 and 15, respectively. The piston
rod p*-of the piston P’ passes through a
stuffing box 16 and is connected with the
outer:member ¢ of the eccentric in the man-
ner shown in Fig. 2. From this figure it
will be seen that the piston rod is threaded

.50 as to be screwed into or out of the mem-
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Fig.2).

ber ¢ and is provided with.a jamb nut,

which may be tightened against the member

¢ to hold the rod in place. From Fig. 2, it

- will be seen that each’of the pistons P, P

and p is also adjustably connected with the
member ¢, the piston rods of the auxiliary
pistons p” and p being connected through
the extensions ¢’ and e on the member e.
This construction provides for the adjust-
ment of the pistons in their cylinders. Each
piston rod is provided with a suitable stufi-
ng box. o o

- The mechanism for converting = recipro-
catory movement of the piston rods into ro-
tary movement is shown in Fig. 2. It com-
prises a circular strap ¢ having extensions
¢’ and ¢* which are secured together. The
piston rods p* and p® and 'the auxiliary pis-

_ton rods p* and p* are adjustably connected

tothestrap dsalready explained. ~The strap e
is designed to embrace the eccentric F (see
" Thiseccentricisreally a combination
ofa gearand ecceniric. It hasan arc-shaped

portion f (see Fig. 2) havingachannel 7

to receive the strap ¢. The arc-shaped mem-
ber ]}’1 is integral with the gears j* and f3,
whic

member. It will: be understood that this
rotating member has been termed “eccen-
tric” for want of a better name, and simply
because the major portion of the part re-
volves about an axis which is not centrally
located of the part. I do not mean to in-
timate that the office or Tunction of the ec-
centric If is like that of the ordinary eccen-

trie, because it is not, as will be fully ex-

plained later. : )
Referring now to Fig. 2, it will be seen
that the part 7 is provided with a central
opening j* through which extends the cen-
tral member g of «rank mechanism, which
includes the parts ¢’ at one end, g2 at the
other end, the shaft H and the shaft .
In Fig. 2 the central portion g and the por-
tions of the shafts H and H” are shown in
dotted lines, Each of these members is pro-
vided with a r-duce ' poition secured to the

central member g, and. with ‘en énlarged’

narily; it would suck

go to-make up part of the rotating.

11,090,647

portion similar to that shown at ¢g* in Fig. 1,
and which constitutes a counterweight.
From the foregoing description of the
various parts of the device the operation
thereof may be readily understood. :
Consider now Fig. 2 with the piston P
moving toward the right on its intake stroke.
The pressure in the chamber C being re-
lieved, fuel is sucked in through the pipe 9,
past the open valve 7, and through the pipe
5, following the piston to the end of its
stroke and in the usual manner.
the return stroke the valve 7 closes and the

70
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Now on

gas is compressed in the compression cham- -

ber C and the pipe 5. As soon, however, as
the piston P uncovers the openings 0%, the
compressed gas In the chamber C and pipe
5 rushes'into the cylinder 4" behind the pis-
ton. On the next stroke of the piston, the
gas iscompressed in thé rear end of the cyl-

ander, and at the proper. time the sparking

circuit is closed and the explosion drives

forward the piston P. The piston P, it will

be remembered, is connected with the strap
¢, as is the auxiliary piston p in the auxil-
lary cylinder 3% The pistons P and P,
therefore, travel in. unison. An inspection

80
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90

of Fig. 2-will show that the openings 5%

are uncovered by the piston » befors the
openings b* are uncovered by the piston P,
partly for the reason that the openings &°
are of greater length, and partly for the
reason that the piston p is slightly ahead
of the piston P. “ When the piston. p, there-
fore, uncovers the openings 6%, the gases oi
combustion rush out through the passage
6%, through the auxiliary cylinder 2, through
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the openings 4°, into the pipe 13 and thence

to the exhaust 14.

Let us consider now what happens when

105

the piston p makes its return stroke. Ordi- .

in air ‘or spent gas
through the openings 3°.

momentum acquired by ‘the gad rushing
through the exhaust pipe is sullicient to
cause the cold air intake valve 11 to open
when'the piston p begins its rearward stroke,
so that t}rx)e,gases‘ which acquire their mo-
mentum by the forward stroke of the piston
P pass on out through the pipe 14 while at
the same time cold, fresh air is drawn
through the valve 11 and into the cylinder
b, thereby cooling the auxiliary cylinder,
On the next forward stroke of the piston P
the cold air is driven out through the ex-
haust pipe 13, the valve 11 resenting itself.
There -ig, therefore, an_ alternate succession
of rapid puffs of spent gases and cold air

‘traveling in the same direction through the

exhaust pipe. This tends to greatly reduce
the back pressure on the engine, because of
the momentum acquired by the gases in the

By providing the’
valve 11 (see Fig. 8), I have found that the...

1
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exhaust pipe. The other pistons, which cor-

respond to those jist described, cperate in

130
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the same manner. The position of the pis-

tons, as stated, may be regulatbd by screw-

" ing up, or unscrewing the piston rods, and

10

' tions by means of

then clamping them in their adjusted posi:
their jamb nuts.

_ T claim: g - :
1. In an internal combustion engine, a

casing, a main cylinder,-an auxiliary cylin-

der, each ‘of said cylinders being provided

with a séries of openings near one . end

thereof, a common passage connecting said

- cylinders at the opposite end thereof, a pis-
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ton for each cylinder, an exhaust pipe com-
municating with the auxiliary  cylinder
throuigh the openings of the latter, an air
port for admitting air through the ‘openings
n_the auxiliary cylinder, and a valve for
said air port arranged to open-on the move-
ment of the piston of the auxiliary cylinder
toward said common passage. . .

2. In an internal combustion engine, a
casing,.a main cylinden, an’ auxiliary cylin-

~der, each. of said cylinders. being provided

with a series of openings near one end there-
of, a common passage connecting said cylin-
ders at the opposite end thereof, a piston for
each cylinder arranged to- uncover its re-
spective openings, an exhaust pipe having
free communication; with the -openings in
sald auxiliary cylinder, an air chamber also
having free communication with: the open-
ings in said avxiliary cylinder, a check valve

- disposed in said air chamber and arranged

40

- 8. In
casing, a main cylinder and an auxiliary
er

to open to admit air on the movement of the
piston of the auxiliary cylinder toward said
common passage. . '

‘an internal -cembustion engine, a

cylinder within said casing, a communicat-
1ing passage at the rear end of said cylinders,

_each of said cylinders being provided with a .

series of lateral openings at its forward end,

- a piston and a piston rod for each cylinder,

-each of said piston rods being connected to-

& common reciprocating member, the main
piston being adapted to uncover the open-

_ings in said main cylinder, and the auxiliary
- piston being adapted to uncover the open-

Ings of said auxiliary cylinder, a compres-

50

sion chamber disposed adjacent said main
cylinder and adapted to communicate with

- it through the lateral openings in said main

cylinder, an exhaust pipe disposed adjacent
said auxiliary cylinder and adapted to com-

~municate with it through the openings in
said auxiliary .cylinder, the “movement of

‘tudinal openings near one

said auxiliary piston being in advance of
said main piston in the forward stroke,
thereby permitting the discharge of the
gases of combustion before the entrance of

--the compressed charge tl;rbugh the inlet

openings. - S

4. In an internal combustion engine, a
casing, a main cylinder and an auxiliary
cylinder within sa1d casing, each of said cyl-
inders being provided with s series of longi-
end thereof, &
common passage connecting said cylinders
at the opposite end thereof, a piston rod for
each piston, a common rigid connection for
said main piston rod and said auxiliary pis-
ton rod, and means for adjustably securing
each of said pistons ‘through said common

-rigid connection so as to vary the relation of.

the pistons to their respective openings.
5. In an internal combustion engine, a

‘casing, a main cylinder, an-auxiliary cylin-

der within said casing, each of said cylinders
being provided with a series of openings
near one end thereof, a common passage con-
necting said cylinders at the opposite end
thereof, a piston rod for each piston, o com-

mon rigid connection for said main piston

rod and said auxiliary piston rod, and means
for adjusting the position of the auxiliary
piston with respect to the main piston.

6. In an internal combustion engine, a
casing, a main cylinder, an auxiliary cylin-
der, each of said cylinders being provided
with a series of openings near one end there-
of, a common passage connecting said cylin-

| der’s at the opposite end thereof, a piston for

each cylinder arranged to uncover its re-
spective openings, an exhaust pipe on one
side of the auxiliary cylinder having free
communication with .the openings in the
auxiliary cylinder, an air chamber on the
opposite side of said auxiliary cylinder also
having free communication with the open-
ings in said suxiliary cylinder, snd an air
inlet valve for admitting air into the air
chamber on the movement of the piston of
the auxiliary- cylinder toward the common
passage, said air .valve being arranged to

- close on the reverse movement of the aux-

iliary piston thereby causing the air to be

forced out through the exhaust pipe.

- JOHN W. PITTS.

Witne’é.ses:
- Li A. Sraviey,
" Soron C. Xemox. .
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