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NITED STATES PATENT OFFICE,

TREDERICK A. SEITZ, OF NEWAREK, NEW JERSEY.

INTERNAL-COMBUSTION ENGINE.

1,174,624,

wpecification of Letters Patent.

‘Application filed June 9, 1915. Serial Wo. 33,022.
~ :

To all whom it may concern:

"Be it known that I, Frepgrick A. Sgrrz, a
citizen of the United States, residing at the
city of Newark, Essex county, in the-State
of New -Jersey, have invented certain new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is a
full, clear, and exact specification. ‘

My invention relates to improvements in
internal combustion engines, and the same
has for its object more particularly to pro-
vide a simple, efficient and reliable engine
which is capable of taking in a larger charge
of mixed gas and air than other engines now

'in use having the same piston displacement.

Further, said -invention has for its ob-
ject to provide an engine which will com-
pletely discharge all burned gases from the
cylinder after each explosion, and thus pre-
vent of the explosive mixture being diluted
by any burned gases which would otherwise
remain in the cylinder. ‘

Further, said invention has for its object
to provide an engine with means for auto-

matically ‘increasing the cylinder area dur-
ing the suction period without causing any-

alteration in the normal area of said eylin-

~ der during the compression and explosion

35

periods. )
_Further, said invention has for its object
to provide an engine having a comparatively

- simple valve mechanism which will offer but

a 1minimum - obstruction to ‘the incoming
gases.’ . o
Further, said invention has for its object

_to provide an engine which will offer a
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higher efficiency, and at the same' time effect
a saving of 10 to 20% in fuel consumption
over engines now- in use rated at the same
capacity.

" Other objects will in part be obvious, and

in part be pointed out hereinafter.

To the attainment of the-aforesaid objects
and ends, my invention consists in the novel
details of construction, and in the combina-
tion, connection and arrangement of parts
hereinafter more fully described and then
pointed out in the claims.

In the accompanying drawings-forming
part of this specification wherein like nu-
merals of reference indicate like parts, Fig-
ure 1 is a side view, partly broken out, show-
ing a four-cylinder engine constructed ac-
cording to, and embodying my said inven-
tion; Fig. 2 is a plan view thereof with a
portion of the casing in section to show the

valve operating mechanism; Fig. 8 is a
transverse vertical section taken on about
the line 3—3 of Fig. 2; Fig. 4 is a detail
sectional view showing the upper portion
of the cylinder with the valve mechanism
therefor; the intake valve being shown about
to open, and the main piston about to begin
its downward or suction stroke; Fig. 5 is
a similar view showing the piston at about
the completion of its suction stroke, and the
intake valve fully open; Fig. 6 is a similar
view showing the intake and exhaust valves
closed, and the main piston in position at
about the moment of firing the explosive
charge and ready to descend; Fig. 7:is a
similar view showing the exhaust valve open
and . the main piston moving upwardly to
expel the burned gases, and Fig. 8 is a de-
tall perspective view, partly in section, show-
ing the exhaust valve, the displacer piston
working therein, and the inlet, valve ar-
ranged within said- displacer piston.

In said drawings the engine is shown as
comprising a main cylinder 10 to the lower
end of which is secured a crank casing 10=
Within the cylinder 10 works a piston 11

which is connected by a piston rod 12 to a.

main crank shaft 13 supported longitudi-
nally of the engine in bearings 14. To the
upper end of the cylinder 10 is secured a
head 15 which is provided at its right hand
side, as seen at Figs. 3 to 7 inclusive, with

‘an inlet port 16, and at its left hand side

with an exhaust port 17 which communi-
cates at " ts outer end with a manifold 18, and
at its iraer end with an annular passage 20.

The head 14 is provided at its lower end,
"which . is secured to the upper end of the

main cylinder 10, with an annular recess 21
along the upper edge of which is provided
a valve seat 22. The head 15 is also pro-
vided with a central circular opening 23
which extends entirely through said head
and is open at its upper and lower ends.
Within said circular opening 23 is disposed
a cylindrical member 24 which is closed at
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its upper end and open at its lower end, and .

provided at its said lower end with a valve

face 25. - The said cylindrical member 24

and the valve face 25 at the lower edge there-
of constitute the exhaust valve of the engine.
The said cylindrical member 24 is provided
in its side adjacent to its upper end with a
rectangular opening 26 which extends about

_one-third of the circumference of said cy-
lindrical member, and is adapted to register,
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with the inlet port 16 when said cylindrical
member 24 is in its uppermost position. The
head of said cylindrical member 24 is pro-
vided upon its upper surface with oppeo-
sitely disposed bifurcated lugs 27, 27. (See
Fig. 2.} ‘

Upon the top of the head 15, adjacent to
its right hand side, is provided a bearing 28
within which is pivotally supported an ex-
haunst valve lever 29, having. its inner end
forked and pivotally connected to said op-
positely-disposed bifurcated lugs 27, 27 pre-
vided upon the top of said cylindrical mem-

‘ber 24. The outer end of said exhaust valve

lever 29 is pivotally connected to the upper
end of a rod 81 whose lower end extends into
a housing 32. The lower end of said rod 31
is supported upon a push rod 33 disposed
within the lower end of said housing 32, and
the lower end of said push rod 33 extends
through said housing 32, and bears upon an
eccentric 84 fixed upon a countershaft 35.
The countershaft 35 is rotated by a gear 36
fixed thereon, and meshing with a gear 37
fixed upon the crank shaft 13. '

The rod 8% is provided adjacent to its
lower end with .a washer 38 which is se-
cured in position thereon by a pin 89, and
between said washer 38 and the head 40 of
the housing 32 is disposed a coil spring 41
which serves to maintain said rod 31 nor-
mally depressed, and the exhaust valve com-
prising the member 24 and valve 25 nor-
mally raised with its valve 25 firmly seated
upon its seat 22 at the base of the head 15.
The head of said eylindrical member 24 is
provided with a central opening wherein is
movably disposed a hollow stem 42 to the
lower end of which are arranged a plurality
of radially extending inclined arms 44 lo-
cated within said cylindrical member 24,
and to the lower ends of which is secured a
displacer piston 45 adapted to work within
said cylindrical member 2%, The said dis-
placer piston 45 is provided adjacent to its
upper edge with a rectangular opening 46
which is adapted to register with the open-
ing 26 in said cylindrical member 24 and
the inlet port 16 of the engine when said
displacer piston is in its uppermost posi-
ticn,

The upper end of the displacer piston 45
is open so that the interior thereof may at all
times be in communication with the intake
opening 16 of the engine, while the lower
end of said displacer piston is closed and
provided with an opening 47 whose lower
edge forms a valve seat for the inwardly
opening inlet valve 48 whose stem 49 ex-
tends upwardly therefrom and threugh a
bushing 50 in the lower end of the hollow
stem 45, and has its upper end extending
through the head 51 on the upper end of
said hollow stem 42.

The valve stem 49 is provided adjacent

1,174,824

to its upper end with a washer 52 secured
in. place by a pin 53 extending through said
valve stem 49. The inlet valve 48 is main-
tained normally seated by a coil spring 54
dispcsed about the valve stem 49 interme-
diate the bushing 50 at the lower end of
said hollow stem 42, and the washer 52 se-
cured upon said valve stem 49.
Upon the upper end-of the head 51 are
provided lugs 55 to which are pivotally se-
cured the lower ends of links 56. 57 denotes
a displacer piston lever which is pivotally
supported intermediate its ends within a
bearing 58 secured upon the upper end of
the head 15. The inner end of said dis-
placer piston lever 57 is pivotally sécured
to the upper ends of links 56, and has its
outer end pivotally secured between bear-
ings 59 extending upwardly from the head
60 secured to the upper end of a tubular rod
684  The said tubular rod 61 has its lower
end screw-threaded and secured to a bear-
ing member 62 which has its lower end
gnided within a bushing 63 secured within
the crank case at one side thereof. The
iower end of said bearing member 62 is bi-
furcated and embraces a cam 64 secured
upon the countershaft 35. To the forward
member of the bifurcated end of said bear-
ing member 62 is pivotally secured a block
85 which is disposed within the groove 642
of the cam 64, while the rear member of the
bifurcated end of said bearing member 62

1cosely engages the rear. flat surface of said

cam 64. The tubular rod 61 is provided ad-
jacent to its upper end, below the head 60
thereon, with a spring 66 which is main-
tained at a proper degree of compression by
a collar 67 disposed upon said tubular rod
and held in place by a compression band 68
clamped to said tubular rod directly below
said collar 67. Tlhe head 60 atthe upper end
of said tubular red 61, and the bearing mem-
ber 62 at the lower end of said tubular rod
are both. provided with centrally-disposed
openings which are arranged in line with
each other and in register with the opening
through said tube, and within said tubular
rod 61, head 60 and the openings in said

‘bearing member 62 thereon, is disposed a

solid rod 69 whose lower end extends
through said bearing member and between
the bifurcated lower end thereof, and is
adapted to ride upon the surface of the cam
64, and to be reciprocated within said tubu-
Iar rod 61 by the cam projection 64® pro-
vided upon the surface of snid cam 64. The
upper end of said rod 69 is maintained in
contact with the outer end of the inlet valve
lever 70 which is supported in the bearing

58 divectly below the displacer piston lever

57 therein. The said inlet valve lever 70

“has its inner end extending between the lugs

55 on the head 51 secured to the upper end
of the tubular stem 42, and in contact with
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and bearing upon the upper end of the inlet
valve stem 49 which projects through said
head 51. :

71 denotes a spark plug located in the side

-of the head 15 adjacent to the annular recess

21 therein. :

At the left hand side of the crank casing
10* is arranged a shaft 72 which is sup-
ported parallel to the crank shaft 18 in
bearings 73,

71 denotes a gear fixed upon said shaft 72
which is in gear with the gear 37 onthe
crank shaft 13 through an'intermediate gear
75. The said shaft 72 is designed to trans-
mit power to a magneto, not shown,

On the countershaft 35 is fixed a bevel
gear 77 which meshes with a similar gear 78
fixed upon the upper end of a vertical shaft
79 extending from a pump 80 located in the
base of the crank casing 10°. From the
pump 80 extends an intake pipe 81 having a
screened nozzle 82 disposed within a strainer
83 provided in the base of the crank case.

The pump 80 is designed to circulate the

oil for lubricating the operating parts lo-
cated within the crank casing 10°. '
The operation of the engine is as fol-
lows:—At Fig. 4 the valve mechanism is
shown at the beginning of a suction stroke,
that is to say, the exhaust valve 25 is seated
upon its seat 22; the displacer piston 45 is
in its lowermost position, and the inlet valve
48 thereon just opening. The main piston
11 is just about to descend upon its suction
stroke and draw in the explosive charge
through the inlet port 16, rectangular in-
take opening 26, and through the interior
of the displacer piston 45, past the valve
48 and into the cylinder 10. At the same
time that the valve 48 begins to descend
the displacer piston 45 also begins to move
upwardly. The movement of the valve 48,
and its stem. 49 is effected through the -me-
dium of the inlet valve lever 70, rod 69,
cam 64, and the projection 64" thereon con-
tacting with the lower end of said rod 69.
At Fig. 5 the valve mechanism and its
related parts are shown in a half way po-
sition. That is to say, the main piston 11
is shown at about the middle of its descent
while the displacer piston 45 is shown as
having traveled about three quarters of the
distance during its ascent and the inlet valve
48 as having been opened completely. As
the engine continues to operate the dis-
placer piston 45 will continue to rise un-
til it reaches its uppermost position. The
parts will then remain in that position un-
til the main piston 11 has reached the lower
limit of its movement, and is about to begin
its up or compression stroke. As the main
piston 11 is about to begin its up or com-
pression stroke the inlet valve 48 closes and
the main piston 11 thereafter continues to
rise. All the other parts arranged in the

head 15 of the engine remain stationary
during the compression and firing- periods.
The positions of the parts at the moment
of firing are shown at Fig. 6. As the main
piston 11 is about to descend during the ex-

plosion period the inlet valve 48, the ex-

haust valve 25, and displacer piston 45 re-
main in the position indicated at Fig. 6.
As the main .piston 11 about reaches the
lowermost limit of its ' movement during the
explosion period the cylindri¢al member 24
will be caused to descend and unseat the ex-
haust valve 25 at the lower end thereof. As
the exhaust valve 25 opens, as above stated,
the displacer piston.45 with the inlet valve
48 at the base thereof will continue to de-
scend until the main piston 11 about reaches
the upper limit of the exhaust stroke at
which moment the exhaust valve 25," dis-
placer piston 45 and inlet valve 48 will have
about assumed the position indicated at Fig.
7. In the position of the parts as here

-illustrated the exhaust gases will, with said

upward movement of the main piston 11,
be forced from the main cylinder 10 through
the annular recess 21, and enter the exhaust
opening and be dischargéd into the mani-
fold 18, thus completely scavenging the
main cylinder. The movement of the dis-
placer piston 45 is effected by means of the
tubular stem 42, displacer piston lever 57,
tubular rod 61, block 65, and the cam groove
64 in the cam 64

With the operation last above described
the fourth-cycle of the operation is com-
pleted, and the operation- first above de-
scribed in connection with Fig.-4 will be
repeated.

Having thus described my said invention,
what I claim and desire to secure by Letters
Patent is:—

1. In an internal combustion engine, the
combination with the main cylinder and the
piston thereof, of an exhaust valve normally
communicating with the intake opening of
the engine, a piston working within said ex-
haust valve, an inlet valve carried by said
last-named piston, and means for conjointly
advancing said piston and said inlet valve,
while seated, toward the advancing main
piston - whereby to force the burned gases
from said main cylinder, substantially as
specified.

2. In an internal combustion engine, the
combination with the main cylinder and the
piston thereof, of an exhaust valve nor-
mally communicating with the intake open-

ing of the engine, a piston working within

said exhaust valve, an inlet valve carried
by said last-named piston, and means for
retracting said last-named piston and open-
ing the inlet valve therein as the main pis-
ton is retracted whereby to draw an explo-
sive charge into said main cylinder, substan-
tially as specified.

70

78

80

85

90

95

100

105

110

115

120

125




16

15

20

25

30

38

45

60

65

£

3. In an intérnal combustion engine, the
combination with the main cylinder and the
piston thereof, of an exhaust valve nor-
mally communicating with the intake open-
ing of the engine, a piston working within
said exhaust valve, an inlet valve carried by
said piston, means for conjointly advancin
said piston and the.inlet valve, while seated,

toward the advancing main piston, and

means for retracting said second-named pis-
ton and opening the inlet valve therein as
the main piston is retracted whereby to
draw an explosive charge into said main cvi-
indér, substantially as specified.

4. In an internal combustion engine, the
combination with the main cylinder and the

piston thereof, of a member secured to said:

main cylinder having an opening therein
communicating therewith, and an intake

opening and an exhaust opening, an exhaust
‘valve working within said opening and nor-

mally communicating with said intake
opening,. a piston working within said ex-
haust valve, an inlet valve in said second-
named piston, means for maintaining said
inlet valve normally seated, means for open-
ing said exhaust valve during the exhaust
period and simultaneously advancing said
second-named piston and inlet valve during
said exhaust neriod, and means for retract-
ing said exhaust valve and said inlet valve
and opening said inlet valve as said exhaust
valve is caused to close, substantially as
specified. .

5. In an internal combustion engine, the.

combination with the main cylinder and the
piston thereof, of a member secured to said
main cylinder having an opening therein
cominunicating. therewith, and an intake

- opening and an exhaust opening, an exhaust

valve -working within said opening and nor-
mally communicating with said intake open-
ing, a piston working within said exhaust
valve, an inlet valve disposed in said second-
named piston, means for maintaining said
inlet valve normally seated, means ¥or ad-
vancing said second-named piston and the
inlet valve carried thereby in closed position
relative thereto and opening said inlet valve

" as the same and.its said piston about reach

the limit of their inward movement, and
means for maintaining said exhaust valve
normally retracted during the suction peried
and means for mainteining said second-
named piston and inlet valve cavried thereby
seated during the explosion, substantinily
as specified. ‘

6. In an internal combustion engine, the
combination with the main cylinder and the
pisten thereof, of a head secured to said
main cvlinder having an opentng extending
therethrough and communicating with seid
main eylinder, and an intake opening and
an exhaust opening, an exhaust valve work-
ing within said opening and npormally com-

1,174,684

municating with said intake opening, a dis-
placer piston working within said exhaust
valve, an inlet valve arranged in the base of
said displacer piston, means for opening
said exhaust valve, means for conjointly
moving said displacer piston and the inlet
valve carried thereby, and means for sepa-
rately operating said inlét valve when said
displacer piston reaches predetermined posi-
tions within said exhaust valve, substantially
as specified.

7. In an internal combustion engine, the
combination with the main cylinder and the
piston thereof, of a head secured to said
main eylinder having an opening therein in
line Wwith the opening in said main cylinder,
an intake opening and an exhaust opening,
an exhaust valve working in said opening
normally communicating with said intake
opening, a displacer piston working within
said exhaust valve, an inlet valve carried by
said displacer piston, spring means for main-
taining said inlet valve normally seated,
means for retracting said displacer piston
and the inlet valve carried thereby to permit
of the main piston drawing in a charge of ex-
plosive mixture through the intake port and
into said main eylinder, and means for re-
tracting said displacer piston and the inlet
valve carried thereby and maintaining the
same in retracted position during the ex-
plosion, substantially as specified.’

8. In an internal combustion engine, the
combination with the main cylinder and the

piston thereof, of a head secured to said’

main cylinder having an opening therein
communicating with said main cylinder, and

“an intake opening and an .exhaust opening,

a cylindrical exhaust valve working within
said, opening and normally communicating
with said intake opening, a hollow displacer
piston working within said exhaust valve
and communicating with said intake open-

ing, an inlet valve carried by said displacer

piston, spring means for maintaining said
inlet valve normally seated upon said dis-
placer piston, means for vonjointly detract-
ing said displacer piston and the inlet valve
carried thereby during the suction period,
means for separately actuating said exhaust
valve independently of said displacer piston
during the suction period, and means for
closing said inlet valve at about the end of
the suction period, substantially as specified.

9. Tn an internal combustion engine, the
combination with the main cviinder and the
piston thereof, of a head secured fo said
main cviinder having an opening extending
therethrough and communicating with said
main cylinder, 2 valve sent in the base of
snid head and surreunding the inner end of
the opening therein, an intake opening and
an exhaust opening communicating with
said Arst-named opening, an exhaust valve
working within seid frst-named opening
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having an inlet port therein communicating -

with the intake opening in said head; a valve
face provided at the lower end of said ex-

‘haust valve adapted to close upon the séat in

the base of 'said head, a displacer piston
working within said exhaust valve having
an opening at its top and an inlet port at its
side adapted to register with the inlet port
in said exhaust valve, a hollow stem extend-
ing from said displacer piston through the
upper end of said exhaust.valve, a - valve seat
in the base of said displacer piston, an inlet
valve adapted to seat upon the valve seat.in
the base of said displacer piston, a stem ex-
tending from said inlet valve through the
hollow -stem of said displacer piston, spring
means disposed upon said stem for main-
taining said inlet valve normally seated, a
lever having one end pivotally connected to
said exhaust valve, a seécond lever pivotally
connected at one end to said displacer piston,
a third lever engaging said inlet valve stem;
and means engaging the outer ends of said
levers whereby to actuate said exhaust valve,
and to actuate said displacer piston and the
valve therein independently of said exhaust
valve, substantially as specified.-

10. In an internal combustion engine, the
combination of an exhaust valve, a displacer
piston working therein, an inlet opening in
said displacer piston, and a valve adapted
to close the inlet opening in said displacer
piston, substantially as specified. o

. 11. In an internal combustion engine, the
combination of an exhaust valve, a displacer

piston working therein, an inlet opening in

said displacer piston, a valve -adapted to
close the inlet opening in said displacer pis-
ton, and means for severally actuating the
same, substantially as specified.

12. In an internal combustion engine, the
combination of a hollow exhaust valve hav-
ing-an inlet port therein, a hollow displacer
piston adapted to work within said exhaust
valve and having an inlet port therein

adapted to register with the inlet port in
‘said hollow exhaust valve, said displacer

piston having an opening in its base, and a

valve normally sealing the opening in the

base of said displacer piston, substantially
as specified. o ’

18. In an internal combustion engine, the
combination of a hollow exhaust valve hav-
ing an inlet port therein, a hollow displacer
piston adapted to work within said exhaust
valve” and having an inlet port therein
adapted to register with the inlet port in
said hollow exhaust valve, said -displacer
piston having an opening in its base, a valve
normally sealing the opening in the base of
said displacer piston, and means for sever-
ally actuating said exhaust valye, displacer
piston and the valve in said displacer pis-
ton, substantially as specified.

‘14, In an internal combustion engine, the
combination with a head having an opening
therein communicating with the main cylin-
der of the engine; an inlet opening and an
exhaust opening, and a_valve 'seat in the
base of said head, of a hollow-cylindrical ex-
haust valve adapted to seat mpon the valve
seat in the base of said head and having its
upper end open and communicating with
said intake-opening, a hollow displacer pis-
ton working within said exhaust valve, a
hollow . stem | extending therefrom and
through the top of said exhaust valve, a
valve-seat at the base of said displacer pis-
ton, an inlet valve adapted to seat thereon,
a stem on said inlet valve extending through
the hollow stem on said displacer piston,
and ‘a spring disposed within said hollow
stem, and surrounding the stem of said inlet
valve-whereby to maintain said inlet valve
normally seated, substantially as specified.

15. In an internal combustion engine, the
combination with the main cylinder and the
piston. thereof, of a head secured to said

. main cylinder having an opening extending

therethrough and communicating with said

‘main ‘c¢ylinder, a valve seat in the base of

said head surrounding the inner end of the
opening therein, an intake opening and an
exhaust opening communicating with said
first-named opening, an exhaust valve work-
ing within said first-named opening having
an inlet port therein communicating with
the intake opening in said head, a valve
face provided at the lower end of $aid ex-
haust valve-adapted to close upon the seat in
the base..of said head, a displacer piston
working ‘within .said -exhaust valve having
an opening at its: top and an inlet port.at
its side adapted to register with the inlet
port in said exhaust valve, a hollow stem
extending - from. - said = displacer = piston
through the upper end of said exhaust valve,
a valve seat in ‘the: base. of said displacer
piston, an inlet valve adapted to seat upon
the valve seat in the base of said. displacer
piston; a stem ‘extending from said inlet
valve through the hollow stem. of said dis-
placer: piston, spring means" disposéd upon
said stem for maintaining said inlet valve
normally seated, an exhaust valve lever hav-
ing one end pivotally connected to said ex-
haust valve, a displacer piston lever pivot-
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ally connected at one end to said -displacer

piston,  an inlet valve ‘lever engaging said
inlet . valve stem, a driven, shaft, a cam
thereon, a rod having one end engaging said
eccentric and its-other end pivotally secured
to the outer end of said exhaust valve lever,
a second cam fixed upon siid driven shaft,
a hollow rod having its lower end forked

120

125

and in engagement with a groove in said -

cam and its other end pivotally secured to
the outer end of said displacer piston lever,
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and a rod disposed within said hollow rod county and. State of New .York, this 26th
having its lower end in engagement with the day of May, one thousand nine hundred and
surface of said second-named cam and its fifteen.

other end in contact with the outer end of . FREDERICK A. SEITZ.
5 said inlet valve lever, substantially as speci- Witnesses:
fied. Coxrap A. DIETERICH,

Signed at the city of New York, in the Louis B, HasBrOUCE.




