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- consists in a novel construction
‘ment of parts to be hereinafter described

and claimed, and in order that the invention.

‘may. be better understood, reference is had
to the accompanying drawings, in which—

! 1s a longitudinal section of the
engine. Fig. 2 is a cross section on the line

50

- sections on the lines 7—7,

39

40
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 RUDOLPH F. HERPOLSHEIMER, OF LINCOLN, NEBRASKA.

~ INTERNAL-COMBUSTION ENGINE.

989,972, -

: Speecification of Letters Pa.f;en_t. |
' Applieation filed February 7, 1910. Serial

- Patented Apr. 18, 1911.
No. 542,560. '

Tb'dll whc}m it may concern: :
Be it known that I, Ruporer F. Herpol.-

SHEIMER, & citizen of the.United States, re-

siding at Lincoln, in the county of Lancas-
ter and State of Nebraska, have invented a

new and useful Internal - Combustion En-

gine, of which the following is a

specifica-
tion. . o

‘This invention relates to two-cycle internal
combustion engines of the crank case com-

pression type, and it has for its object to
provide in an engine of this kind a novel

and mmproved valve mechanism for control-

ling the intake and the exhaust, a valve

mechanism being provided which. is so con-

structed and arranged that the intake is held
closed until the end of the exhaust, thereby
preventing any portion of the new charge
from being
thus wasted. _
With this object in' view, the invention
and arrange-

Figure 1

2—2 of Fig. 1. Fig. 8 is a horizontal sec-
tion on the line 3—3 of Fig. 1. Kigs. 4 to 6

are diagrams illustrating the operation of
7, 8 and 9 are

the valve mechanism. Figs. _
| 8—8 and 9—9 re-
spectively of Fig, 1, drawn to an enlarged
scale, S -

The drawings disclose a two cylinder en-
gine, the cylinders of which are each denoted

by the reference numeral 10." Each cylinder
opens mto a crank case 11 provided with
bearings for supporting the crank shaft 12,

The crank cases are separate, leakage from
one into the other being prevented by a
packing to be presently described. |

In each cylinder 10 works a trunk piston
13 connected by

Ing piston, as well ag a pump piston for sup-
plymg a fresh charge to the working end
of the cylinder. In ordinary two-cycle en-
gines ' of the crank case compression type,
the inlet and exhaust ports are formed ;

the cylinder walls,
‘Piston as it reciprocates, the piston covering

e

“Torming device by a

swept out by the exhaust, and

for.

~cally opposite points on
| 28 being located so

intake ports 16.

_ _ a rod 14 to a crank 15|
on the shaft 12. Each piston acts as a work- -

1ng also formed with a stud

m !

and are controlled by the

the ports, and thus closing the same, and

| uncovering the same to permit the spent

charge to exhaust, and

. the new charge to
enter the cylinder at the

proper time. This

‘construction is followed in the engine which
‘1s the subject of ‘the

present invention, and
a novel valve mecha-
described, is provided.

The intake ports are indicated at 16, and
the exhaust ports at 17. The intake ports
open into the cylinder, and into a chamber

In addition thereto,
nism, to be presently

18 formed in the cylinder wall, and connect--

ed by a pipe 19 to the crank case. Each
crank case is connected to a suitable charge
pipe 20 or other means.
On 'that end of the pipe 19 which opens into
the chamber 18 is seated a valve 21, which
is held to its seat by a spring 22. This valve
opens to let the charge into the chamber, and
closes to prevent return of the charge into

the pipe 19.-

Each cylinder 10 is provided with a water

Jacket 23 as usual, and a suitable device 24
1 for

1gniting the charge is also provided.

On the head of each piston 13 is mounted
rotary movement a valve comprising a
disk 25 fitting the back of the piston head,

“and having at its edge an upstanding annu-

lar flange 26, dimensioned to fit snugly with-
in the bore of the cylinder, the outer sur-

face of the flange being provided with a -
packing ring 27.  In the

edge of the flange
are two sets of recesses or ports, indicated at

28 and 29 respectively,

exhaust ports 17, and the ports 29 with the
At the center of
1s an opening which is surrounded by an an-
nular flange 80 risin
from the disk. Into t

center thereot, said stud serving

09
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located at diametri- B
the flange, the ports,
as to cooperate with the

00

the disk -

a2 surtable distance
Is opening extends a
stud 31 rising from the piston head, at the

05

as a piv-

otal axis for the disk. In. the stud is ap

opening which is also continued through the

piston head, the inner side of the latter be.

32 in alinement
with the stud 81, and the opening !
continued through said stud 82.

100



- _to its normal position. _
The piston 18 is an ordinary trunk piston,

10
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20

2

opening is mounted for rotary
stem 83 of the valve disk 25. The stem rises
a short distance from the stud 31, and car-
ries above the latter a cross pin 34 passing

through the flange 30 whereby the- valve

disk is connected to the stem so as to rotate
therewith. = N

 Within the space inclosed by the flange 26,
is a deflector 26* on one side of which are
located the ports 16, and on the other side
the ports 17. This deflector is formed by
diametrically opposite upstanding flanges

extending between the flanges 26. and 30.

Below the stud 32, the valve stem 83 1s
formed with a head or enlargement 35 hav-
ing a slot 36 in which is mounted on a trans-
verse pin 37 a lever 88, onc end of said
lever extending into the plane of a stop pro-
jection 89 in the bore of the piston, and the
other end of the lever carrying a roller 40.
The valve stem 33 is mounted in the center
of the piston head, and rotates on an axis

 coinciding with the piston axis, and the lever

25

30

38 swings on a pivot extending transversely
to this axis. The depth of the slot 36 is 1n-
creased at one end, so that the end of the

Jever which carries the roller may tilt up-

wardly as shownin Fig. 1. .
Around the stud 32 1s coiled a spring 41,

one end of which is made fast to the piston

head, and its other end presses against that

. end of the lever 38 which is in the plane of

35
. The outer surface of

the stop 89, for a purpose to be presently
described, the spring being a torsion as well
as a compression spring. o .
the head 35 extends

flush with the outer surface of the stud 32,

40

60

0d

and on said parts, between the lever 88 and
the spring 41, is slidably mounted a sleeve
42. 'This sleeve is pushed upwardly and
compresses the spring when the lever 388
tilts upwardly as shown in Fig. 1, and when

the device which moves the lever to this

position clears the same, the spring expands,
and through the sleeve swings the lever back

the rod 14 being pivoted thereto by a cross
pin 43. On the wrist 44 of the rod 1s made
fast by a set screw, or any other suitable

means, a finger 45 extending in the direc-

tion of the roller 40 so as to strike the same.
The tip of the finger is beveled off on one
side as indicated at 46, which 1s for a pur-
pose to be presently described. When the
piston is reciprocating, the wrist 44 has a

slight oscillatory movement about the pin

43, which, through. the finger 45, and the

60

piston, and to close the exhaust at the end

parts associated therewith, operates to rotate
the valve disk 25. ' o

" The function of the valve mechanisin here-
in described is to open the exhaust just be-
fore the end of the working stroke of the

089,972

‘movement the | of said stroke, and to simultaneously open

| the intake.

i

The operation of the Iﬁechahi_sm is shown
diagrammatically in Figs. 4 to 6;° Referring

to these figures it will be seen that the tip
‘of the finger 45 swings in an arc having for

its center the axis of the pin 43. Assuming

the crank shaft to be rotating in the direc-

tion of the arrow, the tip of the finger swings
toward the right, and describes an arc dur-

ing the movement of the crank between the

last half of the working stroke, and the first
half of the return stroke. During the last
half of the return stroke, and the first half
of the next working stroke, the tip of the
finger swings to the left in the same path

just taken. The lever 88 is so positioned with
respect to the finger that the valve move-

ment takes place during the latter portion
of the working stroke, and the first part ot
the return stroke, as shown in Fig. 4. The
ports 28 are normally in the same vertical
plane as the exhaust ports 17, so that when

69

70

79

80

856

the piston on its working stroke brings said

ports into registering position, which 1s near
the end of the working stroke, the exhaust
takes place. _
comes into position behind the roller 40, and
during the remainder of the working stroke,
when the crank is traveling from the points
1 to 2, the finger swings from 1’ to 2, and
pushes the lever to one side. This rotates

1 the valve stem 83 and the valve disk 25 as

the latter is made fast to the valve stem.
The width of the ports is such that when
the crank arrives at the position 2, and the
lever has been swung to the position 2’, the
exhaust ports are closed, and the inlet ports
are open. The crank now moves to the posi-

tion 3 and the finger to 3’, whereupon the

Jatter clears the roller 40, as shown in Iig.

6, and the spring 41 swings the lever back

against the stop 39, and restores the disk
25 to its normal position with thé ports 23
in the same vertical plane as the
In order to facilitate the release of the finger

from the roller, the former is beveled on its

side which faces the end of the roller as
shown in Fig. 6. At the latter portion of the
return stroke, and the first
next working stroke, when the crank 1s mov-
ing from 4 to 6, (Fig. 5) the finger swings
in the arc 4’, 5’, 6”, but in a direction oppo-
site the one taken in _describing the arc 17, 2/,
3’. The swing of the finger 1s therefore in

‘a direction to present its beveled portion to

the roller, whereby the lever 38 ic tilted as
shown in Fig. 1 (left hand cylinder) and in
Fig. 5, and the finger thus clear the roller,

4n. order that it may assume the position 1’
| at the latter portion of the working stroke,
~whereupon the cycle

peated. o o
It will be evident from the foregoing that

portion of the

of operation 1s re-

90

At the same time the finger
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ports 17.
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~ no V&Ive movem:ent..takeé place 'eXGépltl when

the crank is moving between the points 1
and 3, and the operation of the valve 1s
therefore properly timed.:

The outer ends of the crank cases 11 are

formed with hubs 47 for supporting the

. shaft 12. In each hub is mounted a boxing

10

15

20

25

30
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- 40

parts so that it may be
~shaft. The bushing is formed with an out-

48 which is machined so as to nicely fit the

shaft, and said boxing is also machined on
the outside to a taper, the bore of the hub

~being tapered accordingly. The boxing is
formed with a slot 49 extending throughout -
a greater portion of its length, and the
- widest portion of the boxing proejects a short
<distance from the hub 47, and is then formed |

with an outStanding tlange 50 located oppo-

site an outstanding. flange 51 formed on the
outer end of the hub.

Cap screws 52 are
: flanges, and upon
sald screws, the bushing. is

threaded through these
tightening up

adjusted to take up wear, its tapered shape

causing it to tightly embrace the shaft as it
1s pushed farther into the bore of the hub.

Between the two crank cases 11 is a center -
bearing 53 for supporting that portion of

the shaft which extends between the - crank
cases. This bearing is made in two parts
so that it may be positioned on the shaft,
and the ends of the bearing are shaped to

form the inner end walls of the crank cases.
The bore of the bearing contains a bushing

94 which is tapered, and is formed in two
slipped over -the
standing flange 55 intermediate its ends,
which flange extends into a recess 56 made
In the bearmng. In the walls of this recess

are mounted non-traveling screws 57 which
are threaded through the flange 55, these

screws being provided for adjusting the box-

- 1ng on the shaft to take up wear.

145

-with. A portion of this

o0

said disk being

89

60

_In order to prevent leakage of the charge

from the crank cases 11, the following pack-
ing is provided: 58 denotes a ring which is
driven on the shaft 12 so
) . ring is machined
out on one side so as to leave a
the ring being machined out deeper in the
center than at the outer edge. To this ring
15 fasteried a disk 59 of thin spring metal,
shghtly dished. The disk
is placed on the ring against the shoulder,
and then a ring 60 is heated and shrunk on
the ring 58 in the machined out portion
thereof, so that the disk 59 will be
held between the ring 60 and the shoulder
of the ring 58. A ring 61 is machined so
that 1t will fit over the ring 58, and a ring’
62 1s machined so that its outside diameter
will be the same as the ring 61. The ring
61 1s then

~and the ring 62 on the other side, and the

two rings are then drawn together by rivets
or screws, whereby the ring 61 is securely

fastened to the disk 59.
chined to fit the inner -t
.wall of the crank case, said wall having an
' groove 1nto which the ring extends -
‘at a snug-fit, and in which it is

annular

a collar 65 formed on the

as to rotate there- |
shoulder,

‘the crank shaft,

securely

placed on one side of the disk 59, | y
‘intake and exhaust -ports, a

8

The ring 61 is ma-
surface of the end

held by the

resiliency of the disk 59. This packing

65

70.

makes a fluid tight joint, and thus prevents

-the éscape of the cha;:'ge from the crank case.

The center bearing is also provided with a

and a spring 64 for pressin

collar. 65 d | 5 shaft 12. The
inner diameter of the ring is such that ‘it
can be slipped over the bends of the crank
shaft. The collar 65 is engaged on one side
by the ring 63, and this side, and the con-
tiguous side of the ring, are machined so

-that a tight fit is had.

" The spring 64 is a thin strip of spring
metal having an opening through which

packing in' order to prevent the escape of -
the charge from one crank case into the
wother. This packing comprises a ring 63,
the ring against

75

89

the shaft passes, and made fast at its ends -

‘to the end wall of the crank case. The said

wall is also formed with a recess 66 which

is entered by the collar 65, and the ring 63
also fits snugly in this recess. By this pack-

1Ing the charge is most effectually prevented

90

from .escaping though the center bearing _

from one crank case Into the other.
- What is claimed is: | |

cylinder, a.
connecting the piston to
crank shaft, said rod being pivotally

crank shaft, a rod
the

connected to the piston, a rotary valve car-
ried by the piston, said valve rotating on an
axls parallel to the
trolling
‘rocking member carried by the piston rod,"
and means connected to the valve, and en-

piston axis, and con-
the intake and exhaust ports, a

gageable by the rocking member for operat-
ing the valve. - - -

2. In an internal combustion engine, a
cylinder having intake and exhaust ports In

its side, a piston working in the cylinder, a

crank shaft, a rod connecting the piston to
connected to the
ax1s paralle] to the piston axis, and control-

ling the intake aﬁd_e’xhaustpﬂrts,‘ and means
on the piston rod for operating the valve.

;3. In an internal combustion engine, a
“cylinder having intake and exhaust ports in
} its side, a piston working in the

5

the crank shaft, said rod being pivotally
connected to the piston, a. rotary
mountéd on the piston, and controlling the

to the valve, a lever carried by the stem, and
a finger connected to the piston rod, and

ports n

sald rod being pivotally
. piston, a rotary valve car- -
ried by the piston, said valve rotating on an

valve.

stem connected

| - 95
- 1. In an internal combustion engine, a
‘cylinder having intake and exhaust
1ts side, a piston working in the

100

108

110

115

e & 120
cylinder, a
crank shaft, a rod connecting the piston to .

126



<

engageable with the lever for rotating the .

|

valve stem to actuate the valve. )
4. In an internal combustion engine, a

~ cylinder having intake and exhaust ports 1n

O

10

1o

20

its side, a piston working in the cylinder, a
crank shaft, a rod connecting the piston to
the crank shaft, said rod being pivotally
connected to the piston, a stem connected to
the valve, and mounted for rotary movement
on the piston, the axis of the stem coinciding
with the axis of the piston, a lever carried
by the stem, and extending transversely of
the piston axis, and a finger connected to the
piston rod; and engageable with the lever
for rotating the valve stem to actuate the
valve. - | '

5. In an internal combustion engine, a
cylinder having intake and exhaust ports in
its side, a piston working in the cylinder, a
rotary valve mounted on the piston, and

 controlling the intake and exhaust ports, 2

25

- 30

390

40

45

stem connected to the valve, a lever carried
by the stem, and a rocking member carried

by the piston, and engageable with the lever
for rotating the stem to actuate the valve.

6. In an internal combustion engine, a
cylinder having intake and exhaust ports in
ifs side, a piston working in the cylinder, a
rotary valve mounted on the piston, and con-
trolling the intake and exhaust ports, a stem
connected to the valve, a lever carried by the
stem, a stop on the piston engageable by the
lever for limiting the rotary movement of
the valve stem in one direction, yielding
means for holding the lever against the stop,

and a rocking member carried by the piston

for swinging the lever away from the stop
to rotate the stem and actuate the valve.

7. Tn an internal combustion engine, a
cylinder having intake and exhaust ports in
its side, a piston working in'the cylinder, a
rotary valve mounted on the piston, and
controlling the intake and exhaust ports, a
stem connected to the valve, a lever pivoted
on the stem, and a rocking member carried
by the piston, and engageable with the lever
for rotating the stem to actuate the valve,

- said rocking member being shaped to swing

50

- 98d

60

‘the lever on its pivot and clear the same

when rocking in one direction.

8. In -an internal combustion engine, a
cylinder having intake and exhaust ports n
its side, a piston working in the cylinder, a
rotary valve mounted on the piston and
controlling the intake and exhaust ports, a

stem connected to the valve, a lever pivoted

on the stem, and extending transversely

" thereof, and a rocking member carried by

the piston and engageable with the lever for
rotating the stem to actuate the valve, said
rocking member being shaped to swing the
lever on. its pivot an§ clear the same when

rocking in one direction.

9. In an internal combustion engine, a

i

sleeve and the

‘with the lever for rotating

089,972

cylinder having .intake and exhaust ports
in its side, a piston working in the cylinder,
a rotary valve mounted on the piston, and
controliing the intake and exhaust ports, a

| stem connected to the valve, a lever pivoted

on the stem, and extending transversely

‘thereof, and a rocking finger carried by the

piston, and engageable with the lever for ro-
tating the stem to actuate the valve, one
side of the finger being beveled, to swing the
lever on its pivot upon engaging the same.

10. In an internal combustion engine, a
cylinder having intake and exhaust ports in
its side, a piston working in the cylinder,
studs on opposite sides of the piston head,
said studs and piston head having an open-
ing, a valve carried by the piston, and ro-

tatably mounted on -one of the studs, a stem
‘connected to the valve, and mounted in the

opening, said stem projecting from the other
stud, a lever pivoted to the projecting end
of the stem, and extending transverscly

thereof, and a rocking member carried by

the piston, and engageable with the lever for
rotating the stem to actuate the valve.

11. In an internal combustion engine, a

cylinder having intake and exhaust ports 1L

.65 ,
70
75
80

89

90

its side, a piston working in the cylinder,

studs on opposite sides of the piston head,
said piston head and studs having an open-
ing, a valve carried by the piston, and ro-

tatable on one of the studs, a stem connected

to the valve, and mounted in the opening,
said stem projecting from the other stud, a

lever pivoted on the projecting end of the

stem, and extending transversely thereof, a
sleeve slidably mounted on the last-men-
tioned stud, and engageable with the lever, a
spring coiled around the stud between the
piston head, and a rocking
member carried by the piston and engageable
_ the stem to
actuate the valve, said rocking member be-
ing shaped to swing the lever on its pivot
and clear the same when rocking in one di-
rectlon. |

12. In an internal combustion engine, a

cylinder having intake and exhaust ports in
its side, a piston working in the cylinder, a

rotary valve mounted on the piston, and
controlling the intake and exhaust ports,
studs on opposite sides of the piston head,
said piston head and studs having an open-
ing, and the valve being mounted on one of
the studs,
mounted in the opening, said stem project-
ing from the other stud, a lever carried by
the projecting end of the stem, and extend-
ing transversely thereof, a stop on the piston

_engageable by the lever for limiting the

rotary movement of the valve stem 1n one
direction, a slecve slidably mounted on the

last-mentioned stud, and engageable with

the lever, a spring coiled around the said

a stem connected to_the valve, and

95
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stud between the sleeve and the piston head, | my own, I have hereto aflixed my signature
and connected to one elllld of the lever for | in the presence of two witnesses.
swinging the same in the direction of the | .
: stop,ga,nd a rocking member carried by the | ASUDOLPH F. HERPOLSHEIMER.
> piston, and engageable with the lever for |  Witnesses: '
rotating the stem to actuate the valve, ! Hexgry F. Pergrs,
In testimony that I claim the foregoingas! G.T. Kinne,
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