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UNITED STATES PATENT OFFICE.

" URAL STILWELL TRAUB, OF YONKERS, NEW YORXK.

INTERNAL-COMBUSTION ENGINE.

Specification of Letters Patent.

Patented Apr. 18, 1911,

Application filed March 2, 1910. Serial No. 546,938.

To all whom it may concern:

‘Be 1t known that I, UranL StiLweLL
TI{AUB a citizen of the United States, resid-
ing at Yonkels 1n the county of Westchester
and State of New York, have invented cer-
tain new and useful Implovements in In-
ternal-Combustion Engines, of which the

- following 1s a specification.

This invention- relates to 1internal combus-
tion engines and 1s designed to construct an

-engine of this type that will be provided

with three pistons, two of which are con-

- tained 1n the third, said pistons operating in

opposite directions exerting an equal force
in each direction on the crank shaft. The
present invention also contemplates an en-

- gine of this type and character that will be

20

adaptable to two and four cycle engines,
providing a compression chamber for said
two cycle type.

With the above and other objects in view,

“this invention consists of the constr uctlon

- combination and arrangement of parts all as

25

30

hereinafter more hllly described, claimed

and 1illustrated in the accompanylno draw-
Ings, wherein :

Figure 1 1s a central vertical section of a

two cycla engine constructed in accordance
with the present mvention; Fig. 2 1s a sec-
tion taken along broken line 2—2 of Fig. 1;
F1g. 3 1s a transverse section taken along Tine

| ‘3-———% of Fig. 2; Ifig. 4 1s a central Vutlcal

section of a four cycle engine constructed in

~accordance with the present invention illus-

45

.. 00
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trating one of the inner pistons; Ifig. 5 i1s a
transverse section taken along line 5—5 of

TIg. 4; IF1g. 6 1s an elevation of the outer

plston I‘io 7 1s a central vertical section of

a four cycle engine taken similar to If1g. 4

illustrating a modification of the exhaust
and inlet openings.

Reference being had to the drawings and
particularly to I I‘lo's 1, 2, and 3, 10 indicates
a cylinder of e]llptlcal or oval construction
provided with the water jacket 11 about the
portion thereof in which the explosion oc-
curs. The head 12 of the cylinder 1s secured

thereto in the usual manner and is provided

with a centrally disposed threaded opening
13. A vertically adjustable set screw 14 op-

erates in the opening 13 and provides a

means whereby the opening of the inlet
valve may be governed. Adjacent the set
screw 14 1s the supp]y pipe and opening 15

which connects the engine to the mubuwfor

]

| water jacket 11.

-

The opening into the cylinder is provided
with a valve 16 held in a closed position by
the tension coil 17, said coil being of suffi-
cient strength to ‘vetain the valve closed
against all ordinary pressure. The cylinder
10 1s'also provided on one side thereof with
an exhaust port 35 extending through the
At the lower: extremity ot
the cylinder is attached the crank shaft cas-
ing 18, said casing being of any desired con-
structmn and p1‘0v1ded with suitable bear-
ings 19 for the crank shaft 20.
91 is carried in the ordinary manner at one
extremity of the crank shaft. The crank
shaft 20 1s provided with the centrally dis-
posed crank 22 which is flanked by the
cranks 23, said cranks being oppositely dis-

posed to the crank 22 and adapted to operate

n the opposite direction thereto. An outer
piston 24 reciprocates in the cylinder 10 and

1s so constructed that the same forms ap-

proximately two cylinders connected at the
base thereof. The outer piston 24 conforms
with the contour of the cylinder and has the
space 25 formed between the cylinders 24’
and ‘JL”, sald cylinders acting as a single
cylinder. The piston 24 is connected to the
central crank 22 by the piston rod 26 secured
to said piston by the Wnst pin 27 located
transversely 1n the space 25 between the cyl-
inders 24” and 24", Tocated in the piston
head 28 1s the inlet valve 29 of the explosion
chamber 30. This valve is operated by the
valve rod 31 operating in the bmcket 32,
satd valve rod being pr 0v1ded with the head
33 against which oper‘ltes the spring 34
bealmw between said head and bracket 32,
nmmfllly retaining the valve closed. The
head 33 of the valve rod 31 is adapted to co-
operate with the base portion of the set screw
13 and be opened at predetermined intervals
thereby, permitting the gas to be admitted
into the e‘{plosmn clmmber 30. A paiwr of
pistons 37 operate in the cylinders 94’ and
24”7 of the piston 24 and form in combina-
tion with the head 28 of said piston, the ex-
plosion chamber 30. These pistons are con-
nected by the piston rods 38 to the extreme
cranks 23 of the crank shaft, said piston rods
38 being connected to the pistons by the
wrist pins 39. IFrom this construction 1t
will be seen that upon exploding gases with-
in the chamber 30, the pistons 37 will be
forced downwmdly while the piston 24 op-

' erates upwardly in an opposite direction to

A fly-wheel
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‘that of the pistons 37, consequently exert-
ing a pull on the crank shaft while the 1n-

ner pistons 37 exert a push. -
In operation the. pistons are located as set

forth in Ifigs. 1 and 2 immediately before the

explosion occurs in the chamber 30. When
said explosion takes place, the outer piston
will be forced upwardly and the inner pis-
tons downwardly as heretofore described, the

burning gases being exhausted when the ex-

haust opening 40 in the side of the piston 24
registers with the exhaust port 35. After
the exhaust is completed the piston continues
upwardly until the head 33 of the valve rod
comes in contact with the screw 13 which
causes the valve 29 to be opened, and the
oases partially compressed 1n the chamber 41
between the heads 28 and 12 of the piston
and cylinder respectively to be admitted to
the explosion chamber 30 where theyare
compressed upon the return stroke of the pis-

ton. This leaves the chamber 41 a partial
“vacuum, and consequently exerts a suction

on the valve 16, which opens said valve and

fills the chamber 41, that 1s, until the pres-

sure of the gases in the chamber 41 balances

the force exerted by the incoming gases and
permits the spring 17 to close the valve 16.

On the mext explosion occurring in the
chamber 30, the operation is repeated, thus
making the chamber 41 a partial compres-
sion chamber. _

Referring now to the four cycle engine set
forth in Fig. 4, 42 indicates a cylinder con-
structed similarly to the cylinder 10 of the
two cycle engine, being provided with a cen-
tral water jacket 43 and a casing 44 at the
base thereof in which operates the crank
shaft 45, said crank shaft being exactly simmi-
lar to that used in the two cycle engine.

The cylinder head comprises a plate 46 pro-

vided with apertures 47. Located to cne

side of the cylinder 42 1s the 1nlet pert 48,

45

90

Hd

- 60

said inlet port extending angularly through

the water jacket 43. In the upper side of
the inlet port adjacent the cylinder 13 the
spark plug 49, said spark plug being ot any

suitable construction and design and mount-

ed in a removable plate 99. Located di-
rectly below the spark plug and in a bend 1n
the port is an opening 50 through which all
oases must pass in order to enter the cylin-
der. This opening 50 is provided with =«
valve 51 operating on the valve rod 52, said
valve rod having rigidly secured thereon the
collar 53. Access is had to this wvalve
through the instrumentality of the remov-
able plate 99 carrying the spark plug 49.
spring 54 exerts a pressure between the

sides of the inlet port 48 and the collar 53 1n
such a manner that the valve 51 1¢ normally

retained closed. The lower extremity of
the valve rod 52 extends through the casing
44 and is located adjacent a cam 55 which 1s
rotated by any desirable means, raising the

A
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valve rod at predetermined intervals against
the pressure of the spring 54. The side of
the cylinder, adjacent the inlet port 48, 1s
provided with an elongated upwardly ex-

tending outward depression 56, said opening
adapted to cooperate with the mlet port of

the piston. Oppositely disposed to the 1n-

70

let port 48 is the exhaust port 57 constructed

exactly similar to the inlet port 48, and 1s
provided with an elongated upwardly ex-

tending outward depression 58 which cor-

responds with a similar depression adjacent
the inlet port. A valve 59 operates 1n the
exhaust port 57 and is provided with the col-
lar 60 on the valve rod 61 thereof against

which operates the spring 62. The lower

extremity of the valve rod 61 operates adja-

cent the cam 63, which is so located on the

shaft thereof that the valve rod 1s raised
opening the valve 59 at predetermined in-

tervals with respect to the opening of the -

let valve 51, that 1s, the exhaust valve re-

75

80

85

mains closed during the entire time the 1nlet

valve remains open, while the inlet valve 1s

open during the portion of the period said

exhaust valve is closed, both valves being
closed during a portion of the operation.

The outer piston 64 is constructed somewhat
similar to the outer piston of the two cycle
engine with the exception of the upper ex-
tremity thereof, the connecting rod 65 being
pivoted by the wrist pins 66 between the cyl-
inders 64" and 64”7 of the piston 64. The
upper extremity of the piston comprises ap-
proximately the hollow guide 67 taking no

90

106
part in the operation of the engine, no com- |

pression being exerted above the piston head -

68 located substantially mid-way of the en-
tire length of the piston. The cylinders of
the piston 64 are provided with the oppo-
sitely disposed ports 69, one of said ports be-
ing adapted to codperate with the 1let port

105

while the other cooperates with the exhaust

port. These ports are adjacent the elon-

oated openings or depressions 56 and 98, con-

110

sequently said depressions supply suilicient

time for the cylinders to exhaust or take in

a fresh supply of gas, during the recipro-
piston. The pistons are lo-

cation of the
cated as set forth in Fig. 4 immediately pre-

i vious to the explosion 1 the chamber 70 lo-

cated between the head 68 of the outer pis-

ton and the heads of the inner pistons 71.

When the explosion occurs, the outer piston
is forced upwardly and the lower pistons 71
downwardly, after which the exhaust opens
and allows the burning gases to pass out
through the port 57.

ting gases to the chamber 70. The pistons

115

120

The next stroke of the
piston causes the inlet port to open admit-
125

then come together compressing the gases i -

the chamber previous to the explosion, after

which the operation 1s repeated as hereto-

fore described. -
The modification set forth m Iig. 7 1s

130
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constructed similarly to the hereinbefore de-
scribed types. The cylinder 72 is open at
the top and has the outer piston 73 operat-
ing within the cylinder as heretofore de-
scribed. The piston head 74 1s provided

~with the adjacent openings 75 and 752, said

10

15

openings having the supply and exhaust
pipes 75 and 75¢ respectively. The open-

ings 75 and 75 are provided with the valves
16 which are retained im a closed position

by the springs 77, the valve rods being pro-
vided at their upper extremities with the
heads 78.
750 and T5¢ reciprocate at their free extremi-
ties 1n the casing 79, said casing having the

“Independent comp‘wtments 79: and 79"

formed therein, each compartment being

' 'ilflapted to receive one of said pipes T5HP and

20

The compartment 79" is connected to
the supply pipe 80 from the carbureter,
while the compartment 79* is similarly con-
nected to the exhaust pipe 81. From the

foregoing 1t will be seen that the supply

25

30

and exhaust pipes are in constant connec-
tion with the cylinder and operate there-
with, sald pipes being securely packed in

-~ the e%mo 79 1n such a manner that leakage
1S ehnun%ted
- whereby the valves may move at regular pre-

In order to supply a means

cdetermined intervals, a rod 82 is pwotally
carried by the pLStOIl head adjacent each of

- the valve heads 78, said rod being provided

30

40

with the arm 83 which is ad]ustable ver-

tically thereon through the provision of the

screw 90 operating 1n the bracket 91, the
arm bearing normally against the head 78
of the valve. A bracket 92 is mounted on

the cylinder adj‘went the sleeve 84 in which
operates the rocker 93, said rocker being

provided with an enhrﬂred opening in which
the free termmal of the rod 82 1s recetved.

- Operating m the base of the cylinder and

45

50

55

80

1‘8@11)1*00.:1’(1111"' in the mountings 84* is the
vertical rod 85 on each side of the cyhndw
adapted to bear at its lower extremity
against the cam 85" and at its upper extrem-
1ty against {he free end of the rocker 93.
A collar 87 1s secured to the head 85 and
forms a bearing for the spring 88 which
normal]y retains the head against said cam.
ach of the valves 76 is pruvlded with such
a mechanism, the cams 85 thereof being so
timed that the rods 85 are ralsed at differ-
ent 1ntervals. This engine is of a four cycle

type and operates as tollows After the ex-

plostion occurs, the pistons operate in a man-

ner heretofore described, the outer piston
rising and the inner plStOIlS going down.
When the pistons are nearly to the extreme

movement of their stroke the cam 85 oper-

ating the exhaust raises the rod 85 causing

the same to operate the rocker 93 and swing
the rod 82 inwardly, as a result forcing the

arm 83 agamst the valve head and opening

The supply and exhaust pipes

@

exhausting the cam 85" operating the sup-
ply valve 1s so located that the same remains
closed, but after the exhaust has been com-
pleted the supply valve 1s opened 1n a man-
ner exactly similar to the exhaust valve.

The gas 1n an engine of the aforesaid type
18 e\ploded by a Spdlhlnﬂ‘ apparatus known
as the jump spark plug ‘md comprises a re-
movable cap 94 threaded in the head. of the
piston 73 between the tubes forming the in-
let and outlet. This cap is provided with
an ordmary jump spark plug provided with
the rod 96 which reciprocates mm and is con-
stantly 1n engagement with the bracket 97
to which 1s attached the wire 98, thus con-
ducting current to the plug. In this manner
the lower terminal of the rod 96 constantly
forms the remaining contact point of the
spark creating mechanism.

In the two cycle type ot engine illustrated
in Kig. 1 the sparking appar atus comprises
an insulated plug 100 set in the head of the
Lylmdet through which passes the tube 101,

said tube (,\tundnw partially into the pri-
Mary compression chamber. The upper ter-
minal of the tube has the line wire 102 se-
cured thereto through the instrumentality
of the binding post 703. The device indi-
ated in guleml 2s 104 carried in the head
of the outer piston 24 1s exactly similar to
the device used in the head of the piston of

the tube set forth in Fig. 7, being provided

with a rod 105 which coopemtes with the
tube and obtains its current therefrom.

Having thus described my invention, what
is claimed as new is:

1. In an internal combustion engine, the
combimation with a cylinder, of an outer
hollow piston reciprocating in said cylinder,
a plurality of inner 1)151:0119 reciprocating in
sald outer piston and a crank shaft driven
by said outer and inner pistons independ-
ently.

2. In an internal combustion engine, the
combination with a cylinder, of an outer
hollow piston adapted to reciprocate there-
in, said outer piston being formed to
vide a plurality of cylinders, and a plurality
of 1ner pistons operating in the cylinders
of smd outer piston. -

3. In an Internal combustion engine, the
combination with a cylinder, of an outer
hollow piston adapted to reciprocate there-
in, a plurality of inner pistons operating in

saicl outer piston, a crank shaft dlsposed be-
low said pistons and adapted to be operated
upon by said iner pistons and outer piston

independently, and means whereby the ex-
plosion may occur between the heads of said -

inner pistons and the head of said outer
piston.

4. In an internal combustion engine, the

combination with a cylinder, of an outer

piston adapted to reciprocate therein, said

65 the exhaust valve 76. While the engine is ! outer piston having a plurality of oylmders

pro-
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formed therein, a plurality of inner pistons
adapted to reciprocate in the cylinders of
sald outer piston and in an opposite direc-
tion thereto, means whereby the gas may be

“injected between the heads of said pistons,
‘means whereby said gas may be exploded,

- and means whereby the exploded gases may

10

15

be exhausted. |

5. In an internal combustion engine, the
cembination with a cylinder, of an outer
piston adapted to reciprocate in said cylin-
der, having a plurality of cylinders formed
therein, a plurality of inner pistons adapted
to reciprocate 1n the cylinders of said outer
piston, a crank shaft disposed below said
cylinder and adapted to be operated on by

- sald inner pistons and the outer piston inde-

20

pendently, means whereby gas may be In-

jected between the heads of said pistons,
means whereby said gases may be exploded,
forcing the inner and outer pistons in oppo-

“site direetions, and means whereby the gases

- may be exhausted.

25

30

30

40

45

00

55

65

6. In an internal combustion engine, the
combination with a cylinder, of an outer
piston adapted to reciprocate in said cylin-
cder, the head of said outer-piston forming
m combination with the head of the cylin-
der a primary compression chamber, a plu-

rality of inner pistons adapted to recipro-

cate 1n said outer piston, forming in com-
bination with the head of the outer piston,
an explosion chamber, means whereby gases

may be admitted to the compression chamber,

and means whereby said gases may be ad-

mitted from saild compression chamber to:

sald explosion chamber at the extreme out-

ward movement of the stroke of the pistons. f _ | : :
| ciprocate in the cylinders of said outer pis-

7. In an internal combustion engine, the

combination with: a cylinder, of an outer:
piston adapted to reciprocate 1 said cylin-

der, the head of said outer piston forming
in combination with the head of the cylin-

der a primary compression chamber, a plu-

rality of mmner pistons adapted toreciprocate
in said outer piston forming in combination

with the head of the outer piston, an explo-
‘sion chamber, means whereby gases may be
admitted to the compression chamber, means
~admitted

whereby said gases may be
from said compression chamber to said ex-
plosion chamber at the extreme outward
movement of the stroke of the
a sparking plug carried by the head of the
outer piston adapted to retain 1ts codpera-

tive relation with the ignition system 1rre-

spective of the movement of the piston.

8. In an internal combustion engine, the
combination with a cylinder, of an outer pis-
ton adapted to reciprocate therein forming
in combination with said cylinder a com-
pression chamber, means for conducting
gases to said compression chamber, a plu-
rality of cylinders formed in said outer pis-

ton, a plurality of pistons adapted to re-

pistons, and

990,082

ciprocate in the cylinders of said outer pis-

ton and operate in an opposite direction to
said piston,a valve carried by the head of the

outer piston whereby gases may be conducted

from said compression chamber to an explo-

sion chamber formed between the heads of

the inner pistons and the head of the outer

‘piston, and adjustable means carried by the
cylinder for operating said valve whereby
the admission of gases to the explosion cham-
Dber may be regulated.

9. In an internal combustion engine, the
combination with a cylinder, of an outer

"piston adapted to reciprocate therein form-

Ing in combination with said cylinder, a
compression chamber, means for conducting
oases to said compression chamber, a plu-
rality of cylinders formed 1n said outer pis-

ton, a plurality of pistons adapted to re-

ciprocate in the cylinders of said outer pis-

ton and operate in an opposite direction to

said piston, means whereby the admission
of gases from said compression chamber to

an explosion chamber formed between the
heads of the inner pistons and the head of

the outer piston may be regulated, and a
spark plug carried by the head of the outer

70

75

80

85

90

piston adapted to retain its codperative re-

Jation to the ignition system irrespective of
the movement of the |

10. In an internal combustion engine, the
| combination with a cylinder, of an outer
piston adapted to-reciprocate therein form-

piston. -

g in combination with said cylinder a com-
pression -chamber, means for conducting

gases to said compression chamber, a plu-
rality of cylinders formed in said outer pis-

ton, a plurality of pistons adapted to re-

ton and operate in an opposite direction to
said piston, means whereby gases may be
admitted to an explosion chamber formed

| between the heads of the inner pistons and
the head of the outer piston, means carried

by the cylinder whereby the gases to said

chamber may be regulated, and means where-

by the products of the explosion located be-

| tween the Inner pistons and outer piston
| may be exhausted previous to the admission

of new gases. o _
11. In an internal combustion engine, the

| combination with a cylinder having an ex-

haust port on one side thereof, of an outer

piston forming a plurality of cylinders and

having an exhaust port therein which at

predetermined intervals registers with the

exhaust port of the cylinder to permit the
products of the explosion In said outer pis-

ton to -escape, and a plurality of inner pis-

tons adapted -to reciprocate in the cylinders

of said outer piston. -

12. In an internal combustion engine, the
combination with a cylinder having an ex-
haust port on one side thereof, of an outer

95
100
105
110 .

115

piston adapted to reciprocate therein, sald

120

126
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- piston adapted to reciprocate therein, said

10

15

- predetermined 1intervals registers with the

piston forming a plurality of cylinders and
having an exhaust port therein which at
predetermined intervals registers with the
exhaust port of the cylinder to permit the

products of the explosion in said outer pis-

ton to escape, a plurality of inner pistons
adapted to reciprocate in the cylinders of
sald outer piston, and means carried by the

‘head of the outer piston adapted to admit
~gases to the interior of said piston.

13. In an internal combustion engine, the

combination with a cylinder having an ex-

haust port on one side thereof, of an outer
piston adapted to reciprocate therein, said
piston forming a plurality of cylinders and
having an exhaust port therein which at

exhaust port of the cylinder to permit the
procducts of the explosion in said outer pis-
ton to escape, a plurality of inner pistons
adapted to reciprocate in the cylinders of
said outer piston, a valve carried by the
heac of the outer piston adapted to admit
gases to the interior of said piston, and ad-

justable means carried by the head of the

cylinder whereby said last named means
may be automatically operated at prede-
termined intervals.

5 .

20

25

In testimony whereof I affix my signature 30

1n presence of two witnesses. ,
URAL STILWELL TRAUB.

Witnesses:
JOSEPH SCHALL,

JorrNn M. Hork.

Copies of this patent may be obtained for five cents each, by addressing the  Commissioner of Patents,
| Washington, D. C.”
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