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UNITED STATES

PaTENT OFFICE.

ALFRED WATKINS, OF DES MOINES, IOWA.

COMPOUND ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No, 646,160, dated March 27, 1900.

Application filed November 21,1898, Serial No. 697,113,

Lo all whom it may concern:

Beitknownthatl, ALFRED WATKINS, a ¢iti-
zen of the United States, residing at Des
Moines, in the county of Polk and State of
Towa, have invented a new and useful Com-
pound Rotary Engine, of Wthh the following
is a specification.

My main object is to provide a compound

rotary steam-engine adapted to utilize all the.

expansive force of steam, and thereby in-
crease the maximum force obtained from cyl-
inders of any given size, as required toreduce
the minimum cost of steam-power.

A farther object is to utilize steam to pre-
vent the cooling and condensation of steam

in the cylinders, as required to.prolong the -

expansive force of steam and its umhty as it
passes through the engine.

A farther obJect is to adapt an engine in
form and size to be advantageonsly used for
all the various purposes of a stationary ‘en-
gine, for locomotives, and marine vessels.

A further objeet is to use the initial force
of steamin distinct steam-chambersand upon
a number of distinet pistons simultaneously
to increase the power of the complete entrme
at the will of the operator.

A furtherobject is to provide circular cham-

sage of steam relative todifferent steam-cham-
bersand the two concentriceylinders,to there-
by reduce the force, friction, and wear re-
quired to actuate the operating mechanism.

My invention consists in the construction,
arrangement, and combination of operative

parts with two cylinders joined end to end

and in concentric position with one and the
main shaft, as hereinafter set forth, pointed

.out in my claims, and illustrated in the ac-

companying drawings, in which—

Figure 1 is a plan view, and Fig. 2 a per-
spective view, of the casing or two cylinders
that are joined at their inner ends and-in
concentric position with each other and the
main shaft. The cap or head is removed and
the valves and rotary gates and the hub and
pistons shown in their respective chambers
and positions relative to.each other and the
steam pipes and passages. Fig. 3 shows the
external gear-wheels that transmit power and
motion from the main shaft to actuate the
gates in eoncert with each other as required

-of the rotary gates.

(No model

to open and close steam passage-ways lead-
ing from the supply-pipe and through inter-
mediate chambers to the exhaust- -pipe. Means
for reversing the engine is also shown in this
figure. Fig. 4 is a transverse sectional view
of the casing or two eccentric cylinders con-
nected at their inner ends. Dotted lines in-
dicate the steam passage-ways communicat-
ing with the valves and the chambers for the
rotary gates. Fig: 5 is an outside face view
of one end of the engine, showing the yield-
ing or cushioned ball-bearings of thie shafts
Fig. 6 is a view of one
of the rotary valves used for regulating the
passage of steam and reversing the engine.
Fig. 7 is a side view;and Fig. 8 an end view;
of one of the auxiliary rotary gates.

“The numeral 10 designates the casing and
outer wall of the two cylinders, connected at
their inner ends and in concentric position
with each other. A partition 11 is preferably
formed integral with the wall 10. Caps or
heads 12 and 13 are fixed to the ends of the
wall. -

14 and 15 are the two distinet cylinders.
16 and 164 are eircular chambers of uniform
size and shape that intersect the cylinders

» rand are designed to receive rotary gates.
bers and rotary gates for regulating the pas- |

17 and 17 are auxiliary steam-chambers in
the wall of the case, communicating with the

cylinder 14, and 18 and 18% are correspond-.

ing chambers communicating with the cylin-
der 15.

The main-shaft 19 extends through bear-
ings in the centers of the heads 12 and 13, and
hubs20and 20z inthe eylindersare fixed tothe
shaft,and each hubhastwo pistons 21 and 213,
provided with suitable packing on their ends
adapted to engage the inner faces of the eyl-
inders with which they come in contact. In
each circular chamber 16 and 16% is fitted a
rotary gate (all uniform in size and shape)
for opening and closing steam passage-ways
that communicate therewith, and 23 and 24
are shafts in bearings in the heads 12 and 13
and extend through the centers of the cham-
bers 16 and 163 to operate the rotary gates 22
and 22%, that are fixed to said shafts. These

shafts are connected wiph the main shaft by
meansof gear-wheelsof uniformsize,asclearly
shown in Fig. 3 and as required to rotate in
Rotary gates

concert-with the main shaft 19.
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25 and 253, of uniform size and corresponding
in shape with the gates 22 and 221, are fitted
in corresponding bores that extend into the
end portions of the walls of the eylinder 14.
These gates also have fixed gear-wheels on
the outer ends of their shafts 26 and 27 to en-
gage the mating gear-wheels fixed to the ro-
tary gates 22 and 221, as required to actuate
them to open and close the steam passage-
ways that communicate between the two eyl-
inders, as indicated by dotted lines in Figs.
1 and 3.

A and A% are rotary plug-valves fitted in
bores atl the lateral extensions of the case 10
and cylinder 14. Fach valve has an arm 28
connected with a lever 29 (fulerumed to the
case, as shown in Fig. 3) by means of rods 30
in such a manner that the valves can be read-
ily actuated by means of the lever as re-
quired to reverse the engine. A duplicate
of this reversing mechanism is provided for
the eylinder 15. The rotary valves therefor
are clearly shown in Fig. 4.

B is a forked pipe fixed to the case to com-
munieate with bores leading to the rotary
valve A, as required to introduce steam to
the chamber 16 and the cylinder 14 through
passage-ways that extend through the casing
from the valve A to the chamber 16, that in-
tersects the cylinder 14 and the rotary gate
22 in the chamber 16. The said passage-ways
are indicated by dotted lines in Fig. 3. From
the cylinder 14 passage-ways extend through
cylinder-casing and pipe C? as shown by ar-
row, into large steam-chamber 18, and in re-
versing goes through eylinder-casing and pipe
C into large steam-chamber 184,

B? and B2 are elbow-shaped pipes connect-
ed with the pipe B, and each is provided with
a valve B

B® and B¢ are pipes extending from the
pipes B? and B® to bores intersecting the
steam-chambers 18 and 18%, that communi-
cate with the cylinder 13, as required to al-
low steam to pass through direct from the pipe
B through the pipes B*and B% Itisobvious
that by opening the valves B steam can pass
through the several passages to the distinet
chambers at the same time as required to
utilize the initial steam force upon a plurality
of distinet pistons simultaneously.

C*is a pipe that is connected with the ro-
tary valve A% as required to conduect last ex-
haust-steam from cylinder 14 into steam-
chamber 18.

C is a corresponding pipe for conducting
steam when reversed from the valve A? into
the chamber 184.

A%and A'are rotary valvesthat communi-
cate with rotary gates 22 in chambers that in-
tersect the eylinder 15 in the same manner as
the chambers 16 and 164 intersect the eylin-
derl4. Exhaust-pipes D, D3 D? and D*com-
municate with the valves A% and A* and the
eylinder 15.

The shafts 23 and 24, that carry rotary gates
25 at their end portions, are journaled in

yielding bearings that allow the peripheries
of the gates to come in contact with the hub
20 and the surfaces of the coneaves in the
gates that are engaged by the pistons 21 with-
out producing undue friction and on the pe-
ripheriesof the rotary gates. Angularframes
II are formed on or fixed to the outside faces
of the heads 14 and 15, as shown in Fig. 5,
and bearings J, fitted in the same frames in
such a manner that they can slide outward or
away relative to therotatinghub 20. Springs
m, placed in the frames, engage the bearings
J? and normally press them toward the shafts
23and 24. Annular grooves in the shaftsare
fitted with balls to reduce friction. Itis ob-
viousthat the shafts thus provided with yield-
ing bearings, packing, or cushioning on the
surfaces of the rotary gates can be dispensed
with, so that their faces that come in contact
with the walls of the chambers will be relieved
from undue friction and wear.

In the practical operation of my invention
when steam enters the engine through the
pipe B and valve A and the passage-way lead-
ing from the valve into one of the chambers
16 it will first enter one of the conecaves in
the rotary valve 22 in that chamber and press
the piston 21 in the direction indicated by
the arrows in the cylinder 14, as shown in
Fig. 3, and press upon one of the pistons 21.
After the piston hasadvanced one-sixth part
of the circumference of the cylinder and
toward the chamber 163 the supply of steam
will be cut off by the simultaneous motion of
the said rotary gate 22 in the said chamber
16. About half of the steam then confined

in the cylinder between the piston 21 and’

chamber 16 and gate 22} will pass through
the passages leading from the eylinder to the
rotary gate 25 and from thence into the cham-
ber 17 in the wall of the cylinder 14. The
motion of the pistons being continued at the
same time until the hub 20 and shaft 19 have
made a quarter-revolution, about half of the
remaining steam passes into the chamber 18
through gate 25, as shown by dotted lines I3,
The rotary gates being properly connected
with the main shaft 19 by means of gear-
wheels, as shown in Fig. 8, it is obvious they
will move in conecert therewith, so that the
rotary gates 22 224 and 25 25} will be actu-
ated at proper intervals, as required to open
and close the steam passage-ways communi-
cating with the gates and the distinet cham-
bers through which the stecam is passed. The
steam which has passed into steam-chamber
17 from eylinder 14 now passes through open-
ing marked by dotted lines, following the
arrows through rotary valve A2 entering
chamber 16§ near steam-chamber 174, thence
forcing piston 21§ in direction of arrow, as
shown in cylinder 14. Meanwhilethe initial
steam is entering again into chamber 16 and
forcing pistons, as before. The steam from

chamber 17 after forcing the pistons one-
fourth of circumference of cylinder one-half of
stcam exhausts through gate 25 near steam-
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646,160 : s

chamber 174 into steam-chamber 18} in walls
of large eylinder. The remaining steam
is forced by next piston through passage-
ways and rotary valve A, pipe B?, into cham-
ber 184 with minimum of resistance of ex-
bhaust-steam. The steam-chambers 17 and
174 will receive exhaust-steam through pas-
sage-ways, as indicated by dotted lines in
Fig. 3. The steam now which has been used
in cylinder 14 and conveyed to steam-cham-
bers 18 and 184 will pass from there to cyl-
inder 15, forcing piston around, as shown in
cylinder 14, and finally exhausting through
D? and D* in Fig. 2 in forward motion and
through D and D® in reverse motion., Tt is
obvious that steam thus admitted through
the pipe B at one end of the engine will re-
peatedly set upon the pistons 21 and 214 in
each of the cylinders 14 and 15. Steam in
passing from the cylinders and through the
chambers 16 and 17 in their walls shows that
practically all the expansive force of the
steam will be utilized in jointly operating
the pistons in the two distinet cylinders to
transmit and concentrate power to rotate the
main shaft 19. ,

Reversing the position of the lever 29 will
reverse the motion of the éngine and steam
will pass through the passages leading from
the valve A to the chambers 174 and 184 and
finally exhaust through the pipes D? and D’
in place of D? and D*. Chamber 17 becomes
void in reverse motion and chamber 17} is
void in forward motion.

Having thusdescribed the construction and
funetion of each element and subcombina-

tion, what I elaim as new, and desire to se-

cure by Letters Patent therefor, is—

1. A cylinder-casing 10 having segmental
chambers 17 and 17§ in its walls communi-
cating at their ends with the chamber in the
cylinder, circular chambers 16 and 16§ inter-
secting the cylinder-chamber, and communi-

cating with the segmental.chambers passages

for steam leading from the éxterior of the
case into the ecircular chambers and means
for regulating the flow of steam through said
passage to operate upon arotary hub and pis-
tons in the c¢ylinder in the manner set forth
for the purposes stated.

2. In a rotary engine, two coneentric cyl-
inders, a main shaft journaled in the ends of
the cylinders, a hub having radial extending
pistons fixed to the shaft in each cylinder two
circular chambers intersecting each cylinder,
two segmental chambers in the wall of each
cylinder, steam passage-ways leading from the
cylinder to the ends of said segmental cham-
berssteam passage-waysleading from the end
of each segmental chamber to a cylinder, and
passage-ways leading from the exterior into
the circular chambers, to operate in the man-
ner set forth for the purposes stated.

3. In a rotary engine, two concentric cyl-
inders, a main shaft journaled in the end of
the cylinders, a hub having radial extending
pistons fixed to the shaft in each eylinder, two

circular chambers intersecting each eylinder,
two segmental chambers in the wall of each
cylinder, steam passage-ways leading from
the end of each segmental chamber to a cir-
cular chamber, and passage-ways leading
from the exterior into the eircular chambers,
rotary valves in said passages and means for
automatically operating the valvesin concert
with rotary hubs and pistons in the cylinders
to operate in the mannerset forth for the pur-
poses stated.

4, Inasteam-engine,acylinder-casing hav-
ing a forked pipe B communiecating with two
parallel passages leading to a rotary plug-
valve A fitted in a bore that intersects said
parallel passages, a cylinder - chamber com-
municating with said valve, a cireular cham-
ber intersecting the cylinder-chamber, a ro-
tary gate in the cireular chamber, and two
segmental chambers in the wall of the c¢ylin-
der communicating at each end with the cyl-
inder-chambers and means for regulating the
passage of steam between the segmental cham-
bers and the cylinder-chamber arranged and
combined to operate in the manner set forth.

5. Inasteam-engine, acylinder-casing hav-
ing a forked pipe B communicating with two
parallel passages leading to a rotary plug-
valve A fitted in a bore that intersects said
parallel passages, a cylinder-chamber com-
municating with said valve a circular cham-
ber .intersecting the cylinder-chamber, a ro-
tary gate in the circular chamber and two
segmental chambers in the wall of the cylin-

der communicating at each end with the cyl-

inder-chambers and means for regulating the
passage- of steam between the segmental
chambers and the cylinder-chamber a fotary
gate having concaves in its periphery fitted
in each of the passage-waysleading from the
cylinder-chamber to the segmental chambers
in the wall of the cylinder arranged and com-
bined to operate in the manner set forth.

6. In arotary engine, two concentric cylin-
ders each having two segmental chambers in
its walls, passages leading from each end of
each segmental chamber to the cylinder, ro-
tary gates fitted in bores intersecting said
passage-ways two circular chambers inter-
secting each cylinder-chamber, rotary gates
fitted in said circular chambers steam-pas-
sages leading from the exterior to the said
rotary gates, rotary plug-valves fitted in bores
intercepting said passagesleading to the cir-
cular valves,arranged and combined as shown
and described for the purposes stated.

- 7. In arotary engine, two concentric cylin-
ders each having two segmental chambers in
its walls, passages leading from each end of
each segmental chamber to the cylinder, ro-
tary gates fitted in bores intersecting said
passage-ways two circular chambers inter-
secting each cylinder-chamber, rotary gates
fitted in said circular chambers’ steam-pas-
sages leading from the exterior to the said
rotary gates, rotary plug-valvesfitted in bores
intercepting said passages leading to the cir-

70

75

8o

85

go

95

I00

105

110

115

120

125

130




e

10

IS

20

25

30

35

cular valves, rotatable hubs having radially-
extending pistons fitted in the eylinders and
means for operating all the rotary gates in
concert with the hubs, arranged and com-
bined as shown and deseribed for the pur-
poses stated.

8. In a rotary engine, a casing having two
concentric cylinders,a main shaft in concen-
tric position with the two cylinders, a hub in
each cylinder fixed to said shaft and provided
with pistons extending radially therefrom,
two circular chambers intersecting each eyl-
inder-chamber, a shaft in concentric position
with each circular chamber, a rotary gate
having concaves in its periphery in each cir-
cular chamber and connected at its end with
the main shaft by means of gear-wheels, two
segmental chambers in the wall of each cyl-
inder communicating at each end with the
cylinder-chamber, a rotary gate having con-
caves in its periphery fitted in a bore inter-
secting passage-ways leading from the seg-
mental chambers to the cylinder-chamber
fixed to shafts and connected therewith by
means of gear-wheels on their ends and the
wheels on the ends of the shafts extending
through the circular chambers, and means
for conveying steam from the exterior into
one of the circular chambers, all arranged
and combined to operate in the manner set
forth for the purposes stated.

9. In a rotary engine, two concentric cyl-
inders, each having two segmental chambers
in its walls communicating with the eylinder-
chambers, a steam-supply pipe communicat-
ing with the cylinder-chambers, votary valves
in the passages leading from the supply-pipes
tothecylinders, pipes connected with the sup- |

646,160

ply-pipe and the segmental chambers and
means for regulating the passage of steam to
and from the cylinders and segmental cham-
bers shown and described to simultaneously
introduce initial steam into distinet chambers
for the purposes stated.

10. A compound rotary engine comprising
a case, two cylinders in concentriec position
and each cylinder provided with two seg-
mental steam-chambers in its wall, two cir-
cular chambers intersecting the chambers of
the eylinder, a main shaft in concentrie posi-
tion with the eylinders, a hub having radial
pistons in cach eylinder fixed to said shaft,
shafts extended through the circular cham-
bers in parallel position with the main shaft
and a rotary gate having concaves in its pe-
riphery in each circular chamber and fixed to
oneofsaid shafts,steam passage-waysleading
from the cylinder-chambers to the segmental
chambers, rotary gates having concaves in
their peripheries in bores intersecting said
passage-ways fixed to shafts, gear-wheels on
the ends of each shaft, rotary valves fitted in
bores in the case intersecting steam passage-
ways from the exterior of the case to the cir-
cular chambers and cylinder-chambers, each
valve provided with an arm and connected
with a lever, an induction - pipe having
branches communicating with the segmental
chambers and cylinders,valves in said branch
pipes and exhaust- pipés, all arranged and
combined to operate in the manner set forth
for the purposes stated.

, ALFRED WATKINS.

Witnesses: :
REUBEN G. ORWIG,
THoMAS G. ORWIG.
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