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To all whomt it may concern:

Be it known that I, CHARLES A. MARRDER,

a citizen of the United States, residing at New
"York, in the county of New York and State
5 of New York, have invented certain new and
useful Improvements in Explosive or Inter-
nal-Combustion Engines; and I1do hereby de-

. clare the following to be a full, clear, and ex-

act description of the mventwn such as will

to0 enable others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to explosive or inter-

nal-combustion engines, and particularly to |
eas or oil engines; and the objects of the in-

vention are to store efficiently at the begin-
‘ning of each working stroke of the plston
which operates on the driven shaft the en-
ergy of explosion or combustion and subse-
quently to impart such’power to the piston
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- at a later pointin the stroke, thereby avoid-
ing shock to the moving parts, comprlsmg the

plston and the drwen shaft, and increasing |

the efficiency of the engine, to cool the com-
26 bustion -chamber and working cylinder or

chamber in an improved manner,_and gener-.

ally to improve and simplify engines of this
class and make the same durable, efficient,
and comparatively inexpensive. *

My invention consists of an explosion or {u-
ternal -combustion engine which comprises
the combination of a working cylinder or

chamber, a piston therein mechanically con-

nected with the driven shaft, an automatic
45 power-storing device mechamcally independ-
ent of the plston and of the moving parts eon-
nected therewith, said, power-stormﬂ' device
being connected by suitable passages at two
points with the interior of the working cylin-
der, automatic valves in said passages  where-
by the inlet of air to the storing device is con-
trolled and the outlet of compressed air from
the storing device is controlled, and mneans ar-
‘ranged in said passages for supplying a .com-
bustible charge to the eylinder and for ignit-
ing the same, whereby the power-sbounrr de-
- vice isadapted to store power during the ear-
~ lier portion of the stroke of the plsbon and to
impart the stored -power to the piston at a
go later point in the stroke. -
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and from thence directly to the driven shaft |
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My. mvenuon consists, further, in the com-
bination, with the working eylinder or casing
and 1otary heads therem, forming a plston
one having a wing and the other a correspond-
ing recess, of a valve chamber, means for 53
qupplymﬂ' a combustible mlxture to the eyl-
inder and igniting the same and connected
with the valve-chamber by the said passage, -

ports in said eylmder upon opposite sides of

said recessed head and adapted to serve either 6o
as admission or exhaust ports, and balanced
valves arranged one at each side of said pas-
sage and adapted to open the port on one side
of said head to admission and the port on the
other side to exhaust, or vice versa. .

The invention also counsists of features of
construection and combinations of parts to be
hereinafter full ly described in detail and then
particularized -in the claims. |

In the acecompanying drawings, I I‘wure 1 is 70
an elevation of one end of a rotar y engine -
provided with my improvements, portlons——
namely, the air-concentrating hood and fly-
wheel—being reimnoved. Fig 2 is a vertical
transverse sectlon of such engine. Fig. 31is 75
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a central vertical lon*rltudmal gection of the .

same; and Fig. 4 is a horizontal section of

| the engine, parls being removed, and show-

ing more particularly the reverqmﬂ'-valve -
blmlla,r letters of 1e[’erence mdwa‘re corre- 8o

4 spondmn' parts.

Referring tothe d:dwmus A mdwates the
working ¢ylinderor casing of a rotary engine,
in which is mounted a revoluble eylindrieal
head B, which is formed or counected with
an axial or driven shaft b, that journals in a
suitable bearing a of the casing of the engine,
a.nd with an axial bore whieh receives a boss
a', formed on the inner wall of the casing.
Anothel head C is revolubly mounted in the
casing A, the'same beingarranged to revolve
in a recess A’ in the bottom of the casing.

Qo

The peripheries of the heads B and C are 1n

contact, and gears D D’ connect the samo
and cause them to revelve in unison. The
head C has a recess C', which pelmlts the
passage of a wing &’ on the head B. These
two heads together form the practical equiva-
lent of a piston of a reciprocating engine
and may be consider ed to constitute a plston. 100
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The rotaryengine shown is provided at one
end with a storage-cylinder E, the lower por-
tion of which also forms a combustion-cham-
Ler, and F is a free or floating piston guided

sponding portions of the working eylinder | the exhaunst-valve

!
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The operation of the enyine is as follows:
When an explosive mixture of gas or oil va-
por and air, suitably mixed and forced into

| the igniter G, enters the annular chamber ¢’

! or 7'; as the case may be,

5 in the storage-cylinder E. | of the igniter it encounters the hot tube g, jc
~ findicates the piston-rod of the piston F,the | this tube being suitably heated by a flame
same being guided in a bearing in the eylin- | when the engine is first started, and oncethe
der-head E'. Coiled around the pistou-rod f | engine is ru nning the combustion of the sue-
1s a helical expanding-spring f’, the ends of | cessive chargeskeeps thetube hot. The mix-

1o which ave suitably seated in cavities or annu- | ture of gas and air is ignited by contact with 75
lar recesses formed, respeectively, in the pis- | this tube, and therefore expands violently
ton-rod F and the eylinder-head E'. - 1 and passes into the valve-chamber J, thus -

G indieates the igniting device, the same | passing through the ports k£ into the interior
consisting of a tube g, adapted to be heated | of the eylinder or casing A and causing the

15 by the flame of a Bunsen burner, surround- ! piston therein to revolve in the direction of 8o
ing which isan annular’space or chamber ¢'. | the arrow shown in Iig. 2. At thesame tfme
The explosive or combustible charge enters | the gas from the previous charge exhausts
this annular chamber through ports g* and. | through the ports %’ and out through one end
passes therefrom after being ignited into the | of the valve-chamber J. At each explosion

20 lower end of the eylinder E through a pas- { within the igniter, the valve-chamber J , and 85
sage ¢°. | . 1 'the inner part of the cylinder E the pistonFis

hindicates a check-valve opening inwardly | driven outward, so as to com press air into the
foradmittingair into the upper portion of the | reservoir 1. When the pressure in the ¢ylin-
cylinder E, said check-valve being located | der-A has become lower than that in the res-

25 somewhat below thetop of the upper eylinder- | ervoir I, the valve /2 opens, permitting the go
head. air within the said reservoir to pass into the

I is a check-valve interposed between the | eylinder or casing A. The piston B C in
storage-cylinder E and a storage-reservoir I, | being moved causes the mechanism cou pled
arranged to permit passage of air from theeyl- | to driven shaft b to rotate in the customary

30 inder to said reservoir, but to prevent the re- | manner. The piston F in moving outward g5
verse flow of air.” compresses the air in the upper part of the

i*is a check-valve interposeéd between res- | chamber or cylinder E into the reservoirI, so
crvoir I and the annular chamber g’ of the | that during the first portion of the stroke of
igniter and opening outwardly into a passage | the piston within the casing A the pressure

55 hf leadingto thechamber ¢'. The extent .0 | in the chamber g’ and in the lower portion of 100 .
which it may open is regulated by means of | the cylinder E is much greatér than the air-

1 serew il - | pressure in the reservoir I; but as the gas
The igniter G of the rotary engine is di- | within the cylinder A and within the com-
rectly connected by aforesaid passage g8 with bustion-chamber formed by the lower por- .

40 a reversing- valve chamber J, which valve- | tion of the cylinder E and the chamber ¢’ ex- 105
chamber is also connected Ly a port j with | pands the pressure in the cylinder and com-
the lower end of the cylinder E. Referring | bustion-chamber becomes lower than that of
to Figs. 2and 4, it would be apparent that the | the air in the reservoir I, and this air then
valve-chamber J is also connected by suit- | opens the check-valve h? asstated, and pass-

15 able ports £ k and %' &' with the interior of | ing through the chamber g' and valve-cham- 110
the working cylinder A. The ports k % are | ber J into the cylinder or casing A assists
‘located in the rear and the peripheral walls in*driving the piston forward by raising the
of one side of -the working cyvlinder, 5o as to | pressure in the cylinder A near the end of the
be located at one side of the piston-head B, | stroke. It also cools the cylinder to a con-

50 while the ports &' &’ are arranged in corre- | siderable extent. When by the opening of 115

_the the gases in the ‘cylinders or casings A and .
head. A valve-stem I is guided longifudi- E are exhausted, the piston F-is returned to
hally in the valve-chamber J and is-provided | its. first position by the spring f’, the inlet-

-5 with two valves.l I. having seats in ‘8aid | valve opening to admit a fresh charge of air 120
valve-chamber, said valve-stem being . oper- |into tlle_uppérfpoptidn of the cylinder E. The
ated by means of an operating-lever L. The.| éngine is then in eondition to receive another
ends of the valve-chamber J. are provided explosive charge. L | |

with openings o 0/, so that when the valves |

which are at the other side of the. piston-

+

‘ | -~The.gear-wheel D’ carries propellér-blades
"¢ 1" are in the position shown in Fig. 4 the-i-Mywhich force-the air against the end of thé
ports k.are admission-ports and the ports %''| casing or cylinder A, 80 as to cool the same
exhaust-ports, while when -the positions of | by cireulation. The casing or cylinder A is
the valves [ and I’ are reversed the ports k | also provided in the well-known manner with
become exhaust-ports and the ports %' ad- projecting ribs to increase its radiating-sur-
035 mission-ports. - | B face and is also provided with a hood N, suit-

125 -

130




10

15

20

25

30

35

- 40

685,722

ably mounted, to direct the air from the fan- j let valve for the power-storing device, an air-

blades M over the sides of the easing of the
engine. - - | -'
It 1s evident that my invention is not nec-

be also applied to reciprocating engines and
that the invention is susceptible of various
changes in the details of construetion with-
out departing from the spirit and scope of
the invention. | o
Briefly stated, in addition to the working
cylinder or chamber and the piston whieh
1s mechanically connected with the driven

shaft my invention is characterized by a

storage cylinder orchamberlikewise provided
with a piston, free, however, and suitable pas-
sages, valves, and a return-spring, so that at
each explosion the storage-piston is driven
forward in its ¢ylinder, compressing air into
a suitable reservoir, from which said air is

caused to pass into the working cylinder or |
chamber near the end of the stroke of . the |
piston, thereby gently raising the pressure-l

upon the piston near the end of its stroke and
at the same time cooling the working cham-
ber. The storage-piston is returned to nor-
mal position by the spring or other suitable
means during the exhaust period of the en-
gine and in so doing draws into the storage-
cylinder a further supply of air, which is util-
ized during the next stroke of the working
piston. | : ,
Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—- | o
1. In an explosive or internal-combustion
engine, the combination, with the working
cylinder or chamber, and the piston there-
in mechanically econnected with the driven
shaft, of an automatic power-storing device

- mechanically independent of the piston and

45
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-mechanically independent of the piston and

able passages at two points with the interior
of the working eylinder, automatie valves in-

said passages, whereby the inlet of air to the

storing device is econtrolled and the outlet of
compressed air from the storing device is con-
trolled, and means, arranged in said passages,
for supplying a combustible charge to the

cylinder and for igniting the same, whereby I
the power-storing device is'adapted to store
power during the earlier portion of the stroke !

essarily limited to rotary engines, but may |

|

|

~of the moving parts cornected therewith, said |
power-storing device being connected by suit-

of the piston and to impart the stored power
to the piston at a later point in the stroke,
substantially as set forth, --

2. In an explosive or internal-combustion
engine, the combination, with the working
cylinder or chamber, and the piston there-
in mechanically connected with the driven
shaft, of an antomatic power-storing device,

of the moving partsconnected therewith, said
power-storing device being connected by suit-
able passages at two points with the interior

—

reservoir, an automatic valve between the
power-storing deviceand air-reservoir for ad-
mitting compressed air into the latter, an au-

tomatic air-outlet valve leading from the res-

ervoir into one of said passages, and means
arranged in the latter passage at a suitable
distance from the last-named valve, for sup-
plying a combustible charge to the cylinder
and forigniting the same, whereby the power-
storing device is adapted to store power dur-
ing the earlier portion of the stroke of the
piston and to impart the stored power to the
piston at a later point in the stroke, substan-

‘tially as set forth.

3. In an explosive or internal-combustion
engine, the combination, with the working

cylinder or chamber, and a piston therein me-

chaniecally connected with the driven shaft,
of means for supplying a combustible charge
to the eylinder and for igniting the same, pas-
sages connecting the latter with the ¢ylinder,
an automatic power-storing device connuect-
ed with said passages, an automatic air-inlet
valve for the power-storing device, a com-
pressed-air reservoir, arranged alongside the
power-storing device, a passage connecting
the power-storing device and the said reser-
voir, an automatie valve arranged in said pas-
sage, & passage connecting the compressed-
air reservoir and the means for supplying the
combustible charge, and an automatic relief-
valve arranged in the last~named passage, all
constructed and arranged to cause the power-

-storing device to store up power duaring the

earlier portion of the stroke of the piston and

to impart the stored power to the piston at a

later point in the stroke, substantially as set
forth. | '

4. In an explosive or internal-combustion
engine, the combination, with a working eyl-
inder or casing,and rotary heads therein form-

ing a piston, one having a wing and the other
a corresponding recess, of a valve-chamber,
means for supplying a combustible mixture
to the cylinder and igniting the same, and

connected with the valve-chamber by a suit-

able passage, ports in said eylinder upon op-
posite sides of said recessed head and adapt-
ed to serve either as admission or exhaust
ports, and balanced valves arranged one on
each side of said passage, and adapted to open
the ports upon one side of said head to ad-

- mission and the ports on the other side to ex-
“haust, orvice versa, substantially as set forth.

5. In an explosive or internal-combustion
engine, the combination, with a working cyl-

-inder or casing and a suitable rotary piston

in the working eylinder, of means for supply-

b
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ing a combustible charge to the eylinder, pas-

sages for connecting the said means with the
working eylinder,-a valve-chamber, extend-
ing transversely of the working eylinder and
arranged intermediately of the passages con-

necting the means for supplying the combus-

130

of the working eylinder, an antomatie air-in- i tible charge with the interior of the working
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cylinder, ports in opposite ends of the valve-
chamber, ports in the said eylinder upon op-
posite sides of its piston, and adapted to serve
as admission or'exhaust ports, and valves ar-
ranged in said valve-chamber and adapted to
control suitable outlet-openings in the said
valve-chamber, whereby the said ports are
~adapted to serve either as admission or ex-

;'..ha,_ust- ports, or vice versa, substantially as set |
forth. I ' o

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.
: CHARLES A: MARRDER.
Witnesses: L .
E. H. TCGCKER,
H. M. MARBLE.
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