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No. 763, 773

UNITED STATES

Patented June 28, 1904,

PATENT OFFICE.

CHARLES A. MARLITT, OF PORTLAND, OREGON.

ROTARY EXPLOSIVE-MOTOR..

SPECIFICATION forming part of Letters Patent No. 763,773, dated June 28, 1904.

Apphcatlon filed March 12, 1803, Berial No, 147,486

To all whom it may concern:

Be it known that I, CaArLES A. MARLITT,
citizen of the Umted States, residing at Port-
land, in the county of Multnomak and State of
OreO”on, have invented new and useful Im-
provements in Rotary Explosive-Motors, of
which the following is a specification.

- 'This invention retates to rotary explosive-
motors, the object in view being to provide a
motor or engine embodyinga contmuously -ro-
tating plqton driven by the explosion of suc-
cessive charges of air and gas mixed in the

- proper proportion and forced into the cylin-

I5

20

25

der, the piston being connected to the main
shaft for imparting its rotary motion thereto.

The present invention has particular refer-
ence to theconstruction of the piston and cyl-

-inder, together with the parts immediately as-

sociated therewith, whereby the charges of
the explosive mixture gre properly confined
and prevented from escaping prior to and &t
the time of ignition.

The invention also relates to the means for
regulating or adjusting the point of ignition
and time of injection of each charge of explo-
sive mixture and also the ignition of the same.

The invention also contemplates novel means

. for obtaining close joints between the wings

30

of the piston and the walls of the cylinder and
at the same time providing for automatically
taking up wear between the piston and cyl-

- inder.
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“With the above and other objects in view.
the nature of which will more fully appear as
the description proceeds, the invention con-
sists in the novel construction; combination,

-and arrangement of parts, as hereinafter fully

described, illustrated, and claimed.

In the accompanying drawings, Figure 1 is
a vertical section taken through a rotary ex-
plosive-engine in line with the main driven
shatt, the latter also being partly broken out
in section to illustrate a portion of the lubri-
cating device. Fig. 2 is a vertical cross-sce-

‘tion taken through the cylinder, piston; and

main driven shaft. " Fig. 3 is a plan view of
the engine, showing one of the admission-
valves in section. Fw 4 is a cross-section
taken near one side of the engine and illus-

trating the construction and arrangement of

(No model)) .

the needle-valve, throttle-valve, vaporizing-
valve, and passages leading from the mixing- -

chamber to the admission-valves. Fig. 5 isa
view in elevation looking toward the opposite
side of the engine and showing the means for
adjusting the position of the 1frn1ting device.
Fig. 6 is 4 vertical cross-section similar to
F1<r 2, illustrating the position of the piston
and its wings at the time of one of the two
explosions which take place during each com-
plete revolution of the piston.

Like reference-numerals designate corre-
sponding parts in all the h(rures of the draw-
ings. »

The motor or engine contemplated in this
invention comprises, essentially, a cylinder 1,
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provided with double walls to form a water-

Jjacket, containing a water-space 2, encireling

| the outer curved wall and also extending along

the side walls or heads of the cylinder, as
shown in Figs. 1 and 2, the water entering

‘through an inlet-pipe 8 and exhausting

through an outlet-pipe 4, arranged, respec-
tlvely, at or near the bottom and top of the

1 engine, thus providing for a constant circula-

tion of water through all parts of the casing
or cylinder of the engine.

Within the cylinder is mounted a rotary
piston 5, fixed upon the main shaft 6, so as to
impart its rotary motion thereto. The shaft
6 is arranged eccentrically of the cylinder, as
clearly shown in Figs. 1 and 2, so as to bring
the piston at one point in close relation to the
inner curved wall of the cylinder, the draw-
ings representing such point as located at the
top of the cylinder. The piston comprises a
rim 7, a hub 8, and a spider or séries of
spokes 9, connecting the rim with the hub, as

shown in Fig, 2. The rim 7 comprises two’
-parts which are sufficiently separated to leave

between them a channel or way 10, in which

| piston-wings 11 are mounted to reciprocate

in lines radial or diametrical to the shaft 6.

The piston 5 is also provided with inwardly-
extending parallel flanges 12 to give the
proper leno th of bearing to the piston-wings,
and at opposlte sides the walls of the channel
10 are provided with recesses 13, in which is
placed packing of any suitable deseription to
afford close fluid-tight joints between the pis-
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ton and its wings as the latter reciprocate.

- Bagh of the wings 11 comprises parallel side

or cheek portions 14, connected at their outer

ends by means of a concavo-convex wall 15,
- substantially semicircualar in cross-section and

adapted to receivea yielding abutment cushion
or packing 16, which in cross-section is also
semicircular and provided with thickened or
enlarged projecting edges 17, which extend
beyond the end of the wing and bear directly
and constantly against the inner curved sur-
face of the cylinder, as cleariy shown in Fig.
2. The packing 16 is adapted to turn or os-
cillate in the concaved bearing formed in the

extremity of the wing, and thus said packing .

is free to adjust itself to the various angles
which it must assume in each complete revo-

" lution of the piston, two different positions

20
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- tact between the wings and cylinder.
. of the wingsisalso jointed or made sectional by
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of the piston being illustrated in Figs. 2 and 6.

The wings 11 are forced outward away
from the hub 8 of the piston by means of
curved flat wing thrust-springs 18, mounted

on a shouldered rod 18', which plays through |

an opening in the main shaft 6 and holds the
springs in contact with the wings. The ten-
sion of the springs is just sufficient to hold
the packing-pieces 16 in contact with the
carved inner wall of the cylinder. In the
operation of the engine the compression of
air within the piston and the action of cen-
trifugal force both contribute to aid the
springs in maintaining a close fluid-tight con-
Each

dividing the same, as shown at 19, thus allow-
ing the compressed air within the piston to
force the sections apart to compensate for
wear and maintain a close joint between the
ends of the wings and the cylinder-heads.
The yielding abutments or packings 16 are
also jointed or made sectional, being divided
on the line 20, thus enabling the sections to
move apart and maintain a close joint hetween
their end portions and the cylinder-heads.
The sections of the packing 16 are also pro-
vided with dovetailed extensions or ribs 21,
which fit into correspondingly-shaped recesses
in the outer corners of the wing-sections.
This dovetailed engagement holds the pack-
ing-sections in proper position on the end
portions of the wings and at the same time
permits the packing-sections to adjust them-
selves by oscillation,as they necessarily change
their angle or position with respect to the
wings and the curved inner wall of the cyl-
inder.. . :

The cylinder-head 22 is stationary,while the
opposite eylinder-head 23 is adjustable, being
Journaled and adapted to be turned upon a
large hollow water-jacketed trunnion or bear-
ing 24, which. is connected rigidly with the
frame of the cngine hy means of a spider 25,
comprising at its outer portiona rim or flange

- 26, which is bolted or otherwise secured, as

shown at 27, to the engine-frame, so as to

763,773

overlap the outer edge or periphery of the cyl-
inder-head 23, as shown at 28, and keep said
cylinder-head in position, while allowing the
‘cylinder-head to be turned sufficiently to ma-
terially change the point of location of the
igniting device which is carried by said cyl-
inder-head 23.

At a suitable point on the cylinder-head 23,
and preferably near the top of the engine,
sald eylinder-head is extended or enlarged to
form awater-jacketed ignition or combustion
chamber 29,in which arelocated the electrodes
30 and 31 of the ignition device. The shank
of the electrode 30 extends in radial aline-
ment with the axis of the shaft 6 and has its
inner end enlarged to form a bearing 32,
which rests against a cam 33, rotating with
the shaft 6 and made adjustable thereon by
‘means of a set-screw 84, by means of which
the time of the throw of the electrode 30 may
be regulated accurately. The electrode 30 is
normally pressed toward the shaft 6 by means
of a coiled spring 85,which bears against the
head or -bearing 82, and is arranged in a re-
cess in the extended ignition-chamber of the
cylinder-head 23, as shown in Fig. 1.  The
shank of the electrode 81 extends at right
angles to that of the electrode 30 and is
slidingly mounted in an insulator sleeve or
bushing 36, passing through the outer wall of
the ignition-chamber 29 and being provided

-on the outside of the engine with a collar 87,
held in place by a nut 38 and having con-
nected therewith at opposite sides springs 39,
which at their opposite ends connect with.
brackets or lugs 40, having a fixed relation to
the cylinder-head 23. A nut 41 on the thread-
ed shank of the electrode 31 bears against a
flanged plug 42 at the outer end of the igni-
tion-chamber and serves to limit the inward
movement of the electrode 31, while the springs
39 yield to allow the electrode to recede out-
ward under the action of the other electrode 31.

It will be understood that as the shaft 6,
with its cam 83, revolves one complete recip-
rocatory movement will be imparted to the
electrode 80 in each complete revolution of
the shaft. The electrodes 30 and 31 are pro-
vided with inclined meeting surfaces, asshown
in ¥ig. 1, and therefore as the electrode 30
-moves outward it acts-on the electrode 31 to
force the latter outward. After the electrode
30 passes the electrode 81 the latter springs
inward, and upon the return movement of the
electrode 30 the electrode 31 is again forced
outward and released, so as to be thrown in-
ward by the springs 39. Thus two sparks are
made at each complete revolution of the shaft
6, causing two explosions to take place one
after the other on opposite sides of the wings
of the piston. :

It will also be understood from the forego-
ing deseription that the igniting device as a
whole is mounted upon and carried by the

adjustable cylinder-head 23, and for the pur-
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pose of moving said cylinder-head and adjust-
ng the igniting device said head is provided
with 2 lever extension 43 and also with a
- pointer or indicator 44, which extends over
5 ‘the periphery or outer surface of the cylin-
der, as shown in Figs. 1 and 8. If desired,
the outer surface of the cylinder may be grad-
uated for the purpose of enabling the igniting
device to be accurately adjusted, the gradua-

10 tions being placed near the point of the indi-

cator 44, so as to be used in connection there-
" with. Thus the igniting device may be set
to cause an explosxm at any desired point in

the throw of the piston-wings without dis-’
15 turbing the relation of any other parts of the

engine.

The gasolene or other oil is mtroduced
i}hrough the supply-nipple 45, (shown in Figs.
2 and 4,) and ssid oil is admitted through a

20 passage 46 to the throttle-valve 47, which is

provided with a passage 48, which by turning
the throttle-valve may be brought to register
awith the passage 46 or thrown out of aline-
" ment therewith for cutting off the supply of
The oil thus admltted to and threough
the throttle-valve 47 passes to the center of
" .said valve through a channél 49 and thence
through an axial opening 50 downward to the
- vaporizing-valve 51, the passage 50 being con-

30 trolled by meansof a needle-valve 52, screwed

into the throttle-valve and provided at its
outer end with a knurled head 53 for the pur-
pose of accurately and finely adjusting the
same. The throttle-valve is provided with a

35 central extension 54, in whieh is received the

hollow stem 55 of the vaporizing-valve. By
reference to Fig. 1 it will be seen that the
body of the vaporizing-valve consists, sub-
stantially, of & pair of flat disks set slightly

4% apart, so as to form an annular flat oil-space

"56, said space communicating with the bore in
the hollow stem 55. The space 56 leads out-
ward to the outer cone-shaped or.beveled
edge of the vaporizing-valve, where Tt bears

45 ugainst the valve-seat 57. The oil is there-

fore delivered from the vaporizing-valve in
the form of a thin annular film, where it is
caught up by the air passing upward from the
passage 38, as will hereinafter appear. The

50 vaporizing-valve Is normally held seated by

means of ‘a spiral spring 59, interposed be-
tween the body of said valve and the throttle-
valve, as clearly shown in Fig. 1.

-The throttle-valve 47 is provided with a con-

55 icalrim 60, fitting tightly within a correspond-

ingly- %haped casing 61, and said rim at a suit-
able point is pr ovided with a port 62, through
which the explosne mixture 1s forced to one
or the other of a pairof opposxtely-extendmcr

6o passages 63, each of said passages communi-

éating with an admission-valve 84, . These ad-
mission-valves are located on opposite sides
of the piston, so that by turning the throttle-
valve the gas may be caused to pass to one or

65 the other of the admission-valves and into the

a8

corresponding side of the cylinder, thus en-
abling the engine to be reversed and operated
in either direction at the will of the operator.
The throttle-valve 47 is turned or thrown by
means of a hand-lever 65, mounted on the up-
wardly-extending portlon of. said valve, as
shown in Fig. 1.

‘Air is admltted to the inside of the plst;on
through an air-inlet pipe 66 and being confined
between the piston-wingsis partly compressed
and forced into the passage 58, where it acts
to unseat the vaporizing-valve 56.
fows the oil to flow in a thin film from the vap-
orizing-valve, so that. it is caught up by the
escaping air and together thererewith carried
into the mixing-chambar within the throttle-

valve, from whence it escapes through one of .

This al-
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the passages 63 to the corresponding admis-

sion-valve 64 and thence into the eylinder at
one side of the piston, where at the proper
point of throw of the piston the charge of ex-

‘plosive mixture is ignited and exploded, the
exploswn of the gas acting against the piston-

wing which has passed beyond the admis-
sion-valve, and thereby propelling or dl‘lVlIlO'
the piston.

67 represents an exhaust-port, preferably
located at the bottom of the cylinder and com-
municating with the exhaust-chamber 68, from
which the exhaust is carried oﬁ through a
pipe 69.

In order to lubmcabe the parts of the en-

gine, the upper wall of the engine may be

provided with an opening 70 to receive a suit-

“able oil-cup, which will supply oil to the

curved inner surface of the cylinder. In or-

-der to lubricate the piston-wings and the walls

of the piston with which the wings ‘come in
contact, one end of the shaft 6 is pre’rerably
made hollow or provided with a central bore
71, in the end of which is inserted a lubri-
cant-supply pipe 72. At its inner end the
bore 71 is provided with branches 73, which
open out at opposite sides of the shaft into a
diametrically-arranged oil-passage 74. The
passage 74 in turn communicates with other
parallel passages 75, leading through the web

- portions 76 of the piston, and the passageés 75

are provided at their opposite extremities
with,inwardly-extending branches 77, which
open through the opposite inner sur faces of

lubricate said walls and also the outer sur-
taces of the parallel s1des 14 of the piston-
wings.

The throttle-lever 65 is preferably provided
with a pointer or indieator 78, and the head
of the needle-valve 1s: O'raduated as shown at
79, so as to cnable the needle valve to be
re‘mdlly adjusted to regulate the flow of gaso-
lene. 80 represents a stuffing - box for the’
throttle-valve. :

The explosmn oceurs apprOXImatelv when
the piston - wings are in the position illus-
trated in Flcr 6. For the 'sake of explana-
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tion let it bhe supposed that the explosion |

takes place at the point marked X.  When
the wing, after the explosion, passes by and
opens up the exhaust-port 67, the exploded
or expanded gases escape and continue to do
so until the wing passes over  the admission-
valve 64, when the next compressed charge
leaves the admission-valve and entering ‘the
space between the wing which has just passed
over it and the following wing drives out
what remains of the exploded charge until
the advancing wing closes or cuts off the ex-
haust-port. Then as soon as the pressure be-
comes cqualized the admission-valve cloges

by means of its spring and the advancing

wing crowds the charge before it and com-
presses it, sufficient space being left between
the piston and the cylinder to allow the charge
to get past that point and into the. space.on
the opposite side of the piston, where when
the wings again reach the position shown in
Fig. 6 another explosion occurs. This oper-
ation oceurs twice with each complete revo-
lution of the piston. »

The rod 18" has a central hore or passage,
as shown, for conducting oil intermittently
from the chamber 75 to the piston-wings to
keep the latter lubricated.

Hayving thus described the invention, what
is claimed as new is—

1. A votary explosive-motor, comprising a
cylinder, a piston mounted therein, and pro-
vided with a diametrical channel and an inlet
thereto, a mixing-chamber communicating
with said channel and with the eylinder, and
piston-wings mounted to reciprocate in the
channel, and constructed to compress the air
in the channel and force the same into said
mixing-chs aber. ' .

2. A rotary explosive-motor, comprising a

cylinder, a mixing-chamber connecting there--

with, a piston mounted in the eylinder, and

provided with a diametrical channel and an

inlet thereto, means for admitting air to said
channel, and piston-wings mounted to recip-
rocate in the channel and force the air from
thelattor into the mixing-chamber under com-
pression. o o

3. A rotary explosive-motor, comprising a
cylinder, a mixing-chambher connecting there-
with, a piston mounted in the cylinder, and

788,773

provided with a diametrical channel and an

.air-inlet thereto, and piston-wings mounted

to reciprocate in the channel and to force the
admitted air from the latter into the mixing-
charber under compression, the outer ex-
tremities of ‘the wings being concaved and
provided with packings which are self-adjust-
ing, in conformity with the curved inner sur-

face of said cylinder.

4. A rotary explosive-motor, comprising a
cylinder, a mixing-chamber connccting there-
with, a piston mounted in the cylinder, and
provided with a diametrical channel and an
air-inlet thereto, sectional and jointed piston-
wings mounted to reciprocate in the channel,
and to'force the admitted air from the latter
into the mixing-chamber under compression,
and springs forcing said wings outwardly to
hold them against the inner curved sarface of
said cylinder. '

5. A rotary explosive-motor, comprising a
cylinder, a mixing-chamber connecting there-
with, a piston mounted in the cylinder, and
provided with a diametrical channel and an
air-inlet thereto, piston-wings mounted to re-
ciprocate in said channel and to force the ad-
mitted air from the latter into the mixing-
chamber under compression, and jointed and
sectional packings at the outer ends of the

6o

65
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75

wings, adapted to adjust themselves to main-=

tain close contaet thercof with the inrer sur-
face of the cylinder.

6. A rotary explosive-motor, comprising a
cylinder, a mixing-chamber connecting there-
with, a piston mounted in the cylinder, and
provided with a diametrical channel and an
air-inlet thereto, and piston-wings mounted
to reciprocate in the channel, and to foree the
admitted air from the channel into the mixing-
chamber under compression, the outer ex-
tremitics of the wings being concaved and
formed with dovetailed recesses, and provided

‘with self-adjusting packings having dove-

tailed projections fitting in said recesses.
. Intestimony whereof 1 affix my signature in
presence of two witnesses.

CHARLES A. MARLITT.

Witnesses:
H. K. Hu~sAKER, -
B. P. CarpwELL.
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