No. 668,45]. . Patented Feb. (9, 1901.
J. D. MCFARLAND, Js.

REVOLVING CYLINDER ENGINE.

(No Model.) ) (Application filed July 24, 1900.)

3 Sheots—Sheet .

TRE NORRIS PETERS CO., PHOTO-LITHO.. WASHINGTON, D. G




Patented Feb. 19, 1901.

No. 668,451, |
" d. D. McFARLAND, Ja.
REVOLVING CYLINDER ENGINE.

(Application filed July'24, 1900.)

3 Sheets—Sheet 2.

(No Modsl.)
. P xl § E/ye.
N 24
e : gés'
i

W

I
_—
b1,

e

Vi

e
ﬂ/‘_‘\
%R 23 24
R 24 i
73 .
. __  a
.
INSASNG %
26
Has 5
8«
Inventor "

THE NORRIS PETERS CO., PHOTO-LITHO, WASHINGTON, D, G.




No. 668,451, Patented Feb. 19, 1901,
e d. D. McFARLAND, ts, = - ronted Feb. 19,

REVOLVING CYLINDER ENGINE.

(Application filed July 24, 1800.)

(No Model.)

3 Sheets—Sheet 3.

AN
b @
o Y
- L& Q @ '
by
LR, 2 E
3 Ter %
R I © &
® :
. m ¥
|
e ¥
| . | ' dyventor

/7

Gy Py Fp e

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




o

15

20

23

35

40

45

50

UNITED STATES

PATENT

s

JAMES D. MCFARLAND, JR., OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR
OF ONE-HALF TO JOHN BRUCKMAN, OF SAME PLACE.

REVOLVING-CYLINDER ENGINE.

SPECIFICATION forming part of Letters Patent No. 668,451, dated February 19, 1801,
Applica.tioﬁ filed July 24, 1900. Serial No, 24,734, (No model.)

To all whom it may concerw:

. Be it known thatI, JAMES D. MCFARLAND,
Jr., a citizen of the United States, residing in
the city and county of San Frauncisco, State of
California, have invented an Improvementin
Revolving - Cylinder Engines; and I hereby
declare the following to be a full, clear, and
exact description of the same.

My invention relates to an engine in which
cylinders are mounted radially with relation
to an axis about which they are revoluble,
and the piston-rods of said cylinders are con-
nected with a seeond shaft, which is eccen-
trically placed with relation to the first-named
shaft, whereby a reciprocation of the pistons
in the cylinders is produeed by their revolu-
tion around the two centers.

My invention consists also in the novel
means for regulating the admission of steam,
reversing the direction of revolution, and in
details of eonstruction, which will be more
fully explained by reference to the accom-
panying drawings, in which—

Figure 1 is a side elevation, and Fig. 2 isa
vertical section, of the apparatus, showing
the cylinders connected with the wheel-rim
at one side of the wheel-spokes. Fig. 3isa
vertical section in the plane of the axis, show-
ing the inlet and exhaust passages in the
shaft and the connected rings. Fig. 4 isa
section transverse to the axis, taken through
z 2 of Fig. 3. Fig. 5is an enlarged section
in which the axis of revolution of the eyl-
inders and of connections with the pistons
are connected together by cranks. Fig. 6 is
a sectional view showing two cylinders with
this form of connection. Fig. 7 is a side ele-
vation of the same. Kig. 8isasectional view
of one cylinder, showing the modified form
of exhaust. Fig. 9is a sectional detail of the
outer end of one of the cylinders 3.

The object of my invention is to apply the
pressure of steam, compressed air, or other
fluid medium through cylinders, which are
suspended in a revolubly-journaled wheel or
rim, and pistons slidable in said eylinders,
the inner ends of which pistonsare connected
with a second shaft, which is located eccen-
trically to the first-named shaft and through
which and through hollow piston -rods the

fluid under pressure is admitted to the rear
of the pistons, so as to impel the cylinders
and the rims in which they are suspended
and cause them to revolve around their com-
mon center of support.

A is a wheel or support for the cylinders.
This wheel is journaled and turnable upon a
shaft or center 2. '

3 represents the cylinders, of which there
may be one or more. These cylinders are
suspended from the wheel-rim, as shown at
4, and the inner ends extend approximately
radial toward the center of the wheel.

I have hereshown two forms of wheel. In
Figs. 1 and 2 the wheel is what is termed &
“‘golid” wheel, having the rim projecting saf-
ficiently to one side of the sides to provide
space for the cylinders on that side. The
other form is illustrated in Figs. 6 and 7. In
this casethe cylinders are centrally connected
with the rim, and there are two sets of spokes
5, extending to the shaft exterior to the plane
of the eylinders. In Figs.1l and2 the shaft 2
terminates at the hub of the wheel. TIn Figs.
6 and 7 the shaft is shown as journaled upon
each side of the wheel, the ends being con-
nected by a crank portion, to be hereinafter
deseribed. Intheconstruction shownin Figs.
1 and 2 the shaft 6, to which the piston-rods
connect, is out of line with the shaft 2 and
is supported from the opposite side, while in
Figs. 6 and 7 this shaft forms the crank por-
tion intermediate of the parts 2. The opera-
tion of the two devices is essentially similar
in both cases, with such modifications of struc-
ture as would be obvious to any mechanie.

As shown in Fig. 1, the ¢ylinders 3 have
pistons 8 movable within them and fitted with
any suitable packing-rings as 9, with an ex-
terior metal plate or disk 10, between which
and the outer end of the piston the disks 9
are fitted, and these serve to make a suffi-
ciently tight joint under the pressure of the
propelling fluid. The upper ends of the cyl-
inders are curved inwardly and form joints
with the cylinder-heads, as at 3?, and secured
by bolts b. The piston-rods 11 are hollow
and extend to the eccentrically-located shaft
6, through which they receive the fluid which
impels them, and upon which are fitted the
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intervening rings and sleeve by which. the
direction of revolution of the engine may be
reversed. The eccentricity of the shaft 6 de-
termines the length of stroke of the pistons
within the cylinders. This shaft is made
with an inlet-passage 12 and an outlet or ex-
haust passage 13, which extend into the shaft
from the end and upon opposite sides thereof.
The fluid under pressure is delivered into the
inlet-passage through a pipe 14 with a suit-
able controlling-valve, as shown in Figs. 2
and 6, and the exhaust may be similarly con-

.nected, if desired.

Surrounding the shaft 6 in the plane of the
cylinders and extending a sufficient distance
beyond is a sleeve 15, which is turnable upon
the shaft. The shaft has indentations made
in it at proper points and a pin 16 slidable
through a tube or guide 17. By means of a
spring-pressed lever 18 this pin may be dis-
engaged from one socket, so that the sleeve
may be turned upon the shaft and the pin
allowed to engage with another socket, and
this change of position serves to reverse the
movement of the engine. The sleeve 15 has
slots made in it, as at 19, 20, and 21, as shown
plainly in Fig. 4.© The slot 21 registers with
the point where the exhaust from the c¢ylin-
ders is to take place, so that as each of the
hollow piston-rods 11 arrives in line with this
slot the pistons, beginning to move outwardly,
will discharge the fluid by which they have
been impelled through the piston-rods and
through this slot and the discharge-passage
13 in the shaft. The other passages 19 and
20 are separated from the exhaust-passage
and from each other by suitable ribs or dia-
phragms, and either one or the other of these
passages or slots is brought into line with the
supply-passage 12 of the shaft, so that when
one is in position to receive the fluid under
pressure the cther will be cut off therefrom
and the engine can be revolved in one direc-
tion. The change in the position of the sieeve
15, as before described, will cut off the first-
named slot from the inlet-passage and con-
nect the other one with it, when the revolu-
tion of the engine will be in the opposite di-
rection. This is all effected, as previously
stated, by the movement of the lever 18 and
the sleeve 15. Exterior to this sleeve 15 is a
series of two-part rings 22, 23, and 24. These
rings may be arranged side by side, as shown
in Fig. 5, or they may be arranged concen-
trically, one outside the other, as shown in
Figs. 3and 4. Asshownin Figs. 3 and 4, the
piston-rods 11 connect through these rings
with the slots or passages in the sleeve 15,
and as the rings 22, 23, and 24 revolve in uni-
son with the revolution of the cylinders and
the wheels the open ends of these conuecting-

. passages are brought into line with the slots
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19, 20, or 21 of the sleeve at the proper instant
to receive "and exhaust the propelling me-
dium. When arranged concentrically, as
shown in Figs. 3 and 4, the rings are prefer-

ably convex and concave on their contiguous
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faces, so that they will maintain their proper
position with relation to each other, and the
halves are secured together by bolts,as plainly
shown in Fig. 3. When arranged as shown
in Fig. 5, these rings are fitted side by side
upon the sleeve 15, and in this construction
the passages through which communication
is had with the cylinders are made through
the sleeve 15 in such positions as to commu-
nicate directly with the cylinders.

The pistons, as shown in Fig. 6, are in the
form of cylinders, as at 8%, which telescope
into the cylinders 3, being packed so as to
form a tight joint. These pistons 8* are hol-
low and are connected directly with the pas-
sages through the rings by short tubular con-
nections, as at 25, Fig. 5. These connections
are here shown as being cast or formed di-

rectly with the ring-section and the head of

the hollow piston with which they are de-
signed to communicate. Thus the connect-
ing-passage 25 for one cylinder will be close
to one side of the piston-head. The next one
will be in line with the ring 28,through which
it communicates with the passages in the
shaft, and the next one with the next ring,
and so on throughout the series.

The operation of the engine will then be as
follows: The reversing-sleeve 15, being set
with the engine to turn in the desired direc-
tion and the fluid under pressure being ad-
mitted through the passage 12, will pass
through the slot 19 or 20, which is in the
proper position to receive it when the eylin-
ders stand in such position with relation to
the eccentric or crank shaft 6 that power may
be applied by the pressure within the eylin-
der to impel the wheel or rim which carries
the cylinders. Thus, as shown in Figs. 1 or
7, when the piston is at the outer end of its
stroke, the eylinder having been brought to
a point where it is nearest to the shaft 6 and
after passing a center line drawn through the
shafts 2 and 6, the pressure will act to force
the eylinder away from the central point of
support; but as the whee! upon which it is
carried is journaled at a point out of line
with the one through which pressure is ex-
erted there will be a resolution of the force
which will act to revolve the wheel and the
cylinders around the axis of support. When
the c¢ylinder has reached a point atits great-
est distance from the shaft 6, the piston will
then have traveled the length of its stroke,
and after passing the dead-center at this side
the piston begins to approach the outer end
of the eylinderagain. At this instant the ex-
haust-passage will be in communication with
the cylinder through the slot 21 of the re-
versing-sleeve, and the fluid under pressure
is allowed to escape. Tach cylinder sncces-
sively passes through these operations, and
the sum of their impulses constitutes the
power which can be applied.

The power may be applied through a pul-
ley mounted upon the hub or otherwise con-
nected with the wheel, as at 26.

70

75

8o

85

90

95

100

105

110

115

Iz20

125

130




I0

15

20

25

35

50

6o

668,451

Insome casesit may be desirable to exhanst
directly from the onter end of the cylinder
instead of through a passage, as at 13. In
this case the exhaust-port is made, as at 27,
through the outer end of the cylinder and is
controlled by a slide-valve 28. This slide-
valve is movable toalternately open and close
the exhaust-port by any suitable means. I
havehereshownitprovided withinclined sur-
faces, as at 29, one above and the other below,
and a vertically-slidable rod 30 carries upon
it rollers 31, one of which engages the upper
incline and the other the lower one. At the
lower end of the rod 301is a projecting arm 32,
and the piston-rod 11 has a cam or arm 33 ad-
justably secured to it at such a point that
when the piston has reached the outer end of
its travel and is ready to receive fluid under
pressure the lower roller 31 engages the lower
beveled incline 29 and acts to foree the slide
8o as to close the exhaust-opening 27. When
the piston has reached the lower end of its
stroke, the bottom of the piston itself may
contact with the arm 32, and pulling the rod
30 down the upper roller will contact with

the upper beveled surface on the slide 28 and

move it so as to open the exhaust preparatory
to the movement of the piston toward the
outer end of the ¢ylinder. ‘

When the shaft is cranked so as to connect
with the shaft 6, as shown in Figs. 5, 6, and
7, the means for adjusting the sleeve 15 is
slightly varied mechanically on account of
the changed positions of the parts. In this
case the sleeve has a segmental rack 34, car-
ried and turnable with it, and this is.engaged
by a pinion 35, which is turnable in unison
with a sleeve 36, which is loosely fitted upon
the shaft 2. This sleeve has a lever-arm at
37 and a holding rack or segment 38, with
which a spring-pressed pawl 39, carried by
the lever-arm, engages. Thisis a simple me-
chanical equivalent for the device described
at 16, 17, and 18, as shown at Figs. 3 and 4,
the result of its operation being precisely the
same in either case.

The contraction of the outer ends of the

“eylinders, with the heads fitted thereto like

covers, forms a strong resistant to any inte-
rior pressure or strain caused by their at-
tachment to the wheel - rim and compara-
tively small uniting-bolts are necessary.

The connections4 may,if desired, be formed
with the cylinder heads or covers.

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

1. In an engine, the combination with a
wheel journaled and revoluble about a shaft,
of cylinders suspended in the same vertical
plane from the inside of the wheel-rim and
having pistons reciprocating therein, hollow
piston-rods extending toward the center of
the wheel, and connecting with and turnable
about a fixed shaft eccentric to the first shaft,
said pistons having connections varyingly
eccentric with the cylinders, and means for

<
Chee)

admitting the propelling medium to the ¢yl-
inders.

2. In an engine, the combination with a
wheel journaled and revoluble about a shaft,
of eylinders suspended in the same vertical
plane from the inside of the wheel-rim, said
cylinders opening inwardly and having pis-
tons reciprocating therein, hollow piston-rods
having short connections varyingly eccentric
with the cylinders and connecting with re-
spective movable concentric rings upon a
shaft ecceuntrie to the first shafu, passages
in this shaft and through the rings by which
the propelling medinm is admitted and dis-
charged antomatically through the revolution
of the apparatus, and means for regulating
the admission of this propelling medium,.

3. The combination in an engine of a plu-
rality of radially-disposed cylinders in the
same plane, suspended at their outer ends
from the inside of the rim of a wheel, said
wheel journaled and turnable upon a fixed
shaft, pistons reciprocating within the cylin-
ders and having hollow piston-rods eceentric
of their respective pistons, said piston-rods
being connected varyingly eccentric with the
cylinders and connecting with rings upon a
fixed shaft eccentric of the first shaft, and
means for adwitting and controlling the pro-
pelling medium through the second shaft and
the rings to the cylinders and for discharg-
ing it therefrom.

4. The combinationin an engine of a wheel
turnable upon a fixed shaft, eylinders sus-
pended from their outer ends within the
wheel and from the rim of the wheel, said cyl-
inders in the same vertical plane, the part of
the shaft within the wheel eccentrie.of the part
of the shaft earrying the wheel, pistons reeip-
rocating within the eylindersand having hol-

low piston-rods eccentric of their respective

pistons, rings upon ‘the eccentric portion of
the shaftand the piston-rods connected there-
with, and means for admitting and discharg-
ing the propelling medium through one end
of the shaft to and from the cylinders.

5. Inanengine, radially-disposed cylinders
with inclosing revoluble rim, cylinder-like
pistons reciproeating and telescoping in these
cylinders, hollow piston - rods having short
connections varyingly eccentric with the eyl-
inders and connecting the outer headed ends
of the pistons with an eccentrically-located
source of supply whereby the propelling me-
dium under pressure is delivered behind the
pistons.

6. Anengine having its cylinders pivotally
hung at their outer ends from the inside of
the rim of a wheel, pistons reciprocable in
these eylinders, hollow piston-rods with open-
ings through to the rear of the pistons, con-
nections between the opposite ends of the pis-
ton-rods and a shaft eccentrically disposed in
regard to the axis of the wheel, said rods con-
necting with rings upon thisshaft,and asleeve
interposed between the rings and the shaft,
a tube upon one end of the sleeve in which a
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pin is slidable and by which the sleeve is
locked where desired upon the shaft and the
admission of the propelling medium to the cyl-
inders governed. ‘

7. In an engine having radially-disposed
cylinders whose outer ends are connected to
inclosing revoluble rim, pistons with hollow
rods connecting with an eceentrically-located

. source of supply whereby the propelling me-

10

I5

diam under pressure is delivered behind the
pistons, an exhaust-valve in the outer end or
head of each cylinder, consisting of a port, an
exterior slide-valve covering the same, in-
clined surfaces on each side of the end of the
slide projecting beyond :the edge of the cyl-
inder, a rod having rollers engaging these in-
clined surfaces and said rod having connec-
tion with the piston-rod whereby the valve is

668,451

adapted to be opened and closed automatic-
ally through the reciprocation of the piston.

8. Inanengine, radially-disposed eylinders
with pistons and hollow piston-rods connect-
ing with a source of supply eccentric to the
center about which the cylinders are revolu-
ble, said eylinders having their outer ends
contracted, and ¢ylinder heads or covers fit-
ting therein, as shown, said heads having the
attachments 4 by which they are connected
with the rims.

In witness whereof I have hereunto set my
hand.

JAMES D. McFARLAND, Jr.

Witnesses:
S. H. NOURSE,
CHAS. E. TOWNSEND.




