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UNITED STATES
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- SPECIFICATION formmg pa,rt of Letters Patent No. 599,751, dated March 1, 1898.

Appllca,tmn filed M&roh 1, 1897 Senal No. 625 607

(No mudel }

TO all w?wm it mm; concerm: |
Be it known that I, ALFRED WATKINS a

| cltlzen of the United States of America, and a
resident of Des Moines, in the county. of Polk
~and State of Iowa, ha,ve invented a new and

useful Rotary Enn'me of which the followm g

~°  is a specification.

20

o enﬂ'me, as shown, a.casing 10is provided with
a valve-chamber 11 radlally extending from

.
'''''
-

chests therefor

similar to Flb 1.

The object of this mventmn is to plOVlde |

- Improved means to utilize the expansive force
e |

of steam in the pr opulsmn of mechanism.

- My invention. congists in the construction,
arr anﬂ'ement and eombmatwn of elements
_herem afterset forth,pointed outin my claims,

and 1illustrated by the accompanymw draw-
ings, in which—

~ Figurelisa perspectwe of the engine with
a Dortwn of the mechanism at one end of the
-cyhndememoved the dotted lines indicating

a series of chambers surrounding or partially
surrounding the cylindersand f01 ming steam-
Fig. 2 1s a sectwnal eleva-

tion of the engine lonmtudmaﬂy of the main
shaft.

of the engine, pa,rtly in section. Fig. 5is a

_ perspeotwe of the controlling-valve of the en-.

Fig. 6 is a perspeetue of one of two
| 11ke valves of the engine.

gine,
Fig. 7is a per spee-

tive-of one of four llke valve% of the engine.

In the construction and operation of the

 the. periphery and near one end. theleof in
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- which valve-chamber is mounted a plug 12
having a hand-lever 13 on its outer end. The
_Valve-chambel 11 has two parallel passages
14 15, connected at their outer ends with a
~ common steam-pipe 16, passing through the
- valve-chamber and 111130 a steam- cyhnder 17
within the casing 10. The plug 12 controls
- the passages 14 10 and is provided with two
- .ports or passages 18 19, which ports or pas-
sages are arranged at rwht angles to each
~other and register at t1mes with the passages

1415 respeetlvely The plug 12 is a control-

ling- or reversing valve, inasmuch as it con-~
trols the entrance of the steam- through one
- or another of two dwergent passages 14 15
into the cylinder.
) intersecting the passaﬂ'es 14 151islocated a ro-
- tary plug 20, also provided with two trans-
_Verse ports 21 22 a,t 11ﬂ'ht a,nn*les to eaeh other ; plate 4 , forming part of the easing 10,which

- At the inner ends of and

‘in the cap-plate and casing 10.
‘mounted rigidly on the main shaft 24 within

Fig, 3 1s a perspective of the engine
Fig. 4 is an end elevation

‘tions 31 32 of sald groove.

| and arranﬂed t0 reglster at times with said
‘passages 14 15, respectively.

The inner end
portion of t__he passage 14 communicates di-

55

rectly with the steam-cylinder 17 and is the .

‘direct steam-passage to said cylinder, whereas
‘passage 15 diverges and connects with the

steam-cylinder a,t a point removed from the
passage 14 and is the reversing steam-passage
to the engine. A cap- plate 23 is mounted on

6o:

the left end of the engine, as shown, and a

main shaft 24 is posi Izloned for rotation, a,mally
A disk 25 is

the steam-cylinder 17 and is provided with

tons orheads 26 27. EKach of the pistons com-

. A cam-wheel 29 is mounted rig-
idly on the main shaft 24, at a little dlstanee

from the cap-plate 23, and is provided with a

cam-groove 30, annular throughout the major
portwn of its lenﬂ'th and having two abrupt
short outwardly- ezteudmﬂ* cam p01t10ns 31

32 located on dlametmcall} opposite portions
(zates or backing heads

of said cam-wheel. _
33 34 are mounted Slldingly in the casing 10

and extend transversely of the steam-cylinder

17, to which gates are attached cross-heads
39 36, running in the groove 30 and c¢am por-

37 is located in the casing 10 diametrically op-
posite to the primary plun' 20.and is of hke
construetion thereto, being shown in defail
in Fig. 6 as of the same construction. The
secondar'y_ plug 37 controls ports or passages
leading from one side or portion of the steam-

cylinder 17 past one of the gates 33 34 and

into the other side or portion of sald cylinder.
A spur-gear 38 is mounted rigidly on the main

shaft 24 bétween the cap-plate 23 and the -
| cam-wheel 29 and meshes with and drives
| pinions 39 40 of like size and of like diameter
to the spur-gear, which pinions 39 40 are
mounted on outer end portions of the primary
-and secondary plugs 20 27, respectively.

End to end with the steam cylinder 17 is
Jocated a steam-c cylinder 41, closed by a cap-

| diametrically oppositeradially-extending pis- -

‘prises a plate radially seated in the periphery
of the disk 25 and having a backing or wear-
ing plate 28 yieldingly mounted thelem and
'held byyielding pressure devices in traveling
contact mth the axial surface of. the steam- |
cylinder 17.
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cylinder 41 is of the same diameter and dou-
ble the length of the eylinder 17. The stean:-
cylinder 41 is partially surrounded by seg-
mental steam chests or chambers 43 44 and is
supplied with a disk 45, carrying pistons al-
ways at right angles to the pistons 26 27, and
also provided with gates 33 34. The gates
workingin thelargecylinder4l are controlled
by cross-heads 46 47, traveling in the groove
of the cam-wheel 29, and another cam-wheel
48, of lilke construction to the one designated
as 29, i1s mounted on the main shaft 24 at a
little distance from the cap-plate 42 and car-
rying the right ends of the cross-heads 35 30
16 47, the cross-heads being provided with
antifriction-rollers entering the grooves of
the cam-wheels. 7The steam-cylinder 41 also
1s provided with primary and secondary plugs

like unto the plugs 20 37, controlled by a train

of gearing from the main shaft on the right
end of the engine.

A series of controlling-plugs A B C D are
provided and governed by cranks 48 on their

outer ends, which cranks are connected with

each other and the operating-lever 13 by
means of connecting-rods 49. The plugs A B
CD areshownin detailin Fig. 7 and are alike
in construction.

In the practical operation of this device un-
det a boiler-pressure of one hundred pounds
to the square inch live steam enters through
the supply-pipe 106, through the controllihg
or reversing valve 12 and the primary plug
20 and passage 14,1nto the steam-cylinder 17,
between the gate 33 and the piston 20, fore-
ing the piston 26 around to the port 50, at
which time one-half of the steam being used
exhausts through the port 50 and plug A into
the steam-chamber 51, which is of segmental
form and extends partially around the cylin-
der 17 within the casing 10. The piston 26
moves along to a port 52, where one-half of
the remainder of the steam passes through a
pipe 53 intothe steam-chamber 43, from which
chamber the steam passes into the eylinder 41
and forces one of the pistons on the disk 45
part way around and exhausts into a stack
or condensing-chamber, as desired. The pis-
ton 26 passes on to a port 54, where the re-
mainder of the steam exhausts through a pipe
55 into the steam-chamber 44 and is forced

-~ out by live steam having entered against the

55

6o

piston 27 atter the gates 33 34 have been
opened and closed by the offset portions of
the cam-grooves in the cam-wheels. Revert-
ing to the steam-chamber 51, we find that it
now contains about fifty pounds of steam.
The steam leaves the chamber 51 through a
port 56 and pipe 57 and passes through the
secondary piug 37 into the other half of the
cylinder 17, the first exhaust of which passes
through a port 58, the plug I3, and pipe 59 into
the steam-chamber 41. The second and last
exhaust is at port 60, through the plug B and
pipe 61, into the steam-chamber 43. The
steam-chambers 43 44 each being equal in ca-
pacity to both chambers 51 and a like cham-

ber 62 opposite thereto,and ports 52 and 53 ex-
hausting at the same time,thesteamisequally
divided, giving an equal pressure in the cham-
bers 43 and 44 as would be left in the two por-
tions of the cylinder 17. The steam-cham-
bers 45 44 may be united by a pipe, thus
equalizing the pressure therein and gaining
more power with very little back pressure.
Steam is now taken from the chamber 44 and
passes into the eylinder 41, and after forcing
one of the pistons or heads part way around
in said eylinder it exhausts into a stacl or
condenser, as desired. The steam from the
chamber 43 passes into the other half of the
steam-cylinder 41 and moves the piston there-
in part way around and exhausts into a stack
or condenser, as desired. While the steam
is traveling in this way the plugs A and B
are open and the plugs Cand D are closed. In
reversing, the controlling-valve 12 1s tarned
part way around, opening the port 19 therein
and closing the port 18, so that the steam
may pass to and through the port 22 of the
primary plug 20, and thence through a pipe
63 to the other side of the gate and to a sup-
ply-port 64, at which time the steain-cham-
ber 51 becomes void and the steam-chamber
62 performsitsfunection; butthesteam-cham-
bers 43 44 remain as heretofore described and
perform the same functions. The plugs A
and B are closed and the plugs C and D are
opened simultaneously with the lever 13.
When reverse steam enters from the boiler
through the pipe 16, passage 15, port 19 of
the controlling-plug 12, port 22 of the pri-
mary plug 20, and passes around the gate 35

through the supply-port 64 into the cylinder-

17, foreing the piston or head around to a
port 70, where {ifty per cent. of the pressure
exhausts through said port and a pipe 71 into
the steam-chamber 2. The piston passeson
to an exhaust-port 72, where twelve and one-
half pounds of pressure passes through a pipe
73 into the steam-chamber 43, having a back
pressure of six and one-fourth pounds, and
from here passes on as before. The steam-
chamber 02, containing about fifty pounds of
steam, which now passes through a pipe 74,
passing part way through the secondary plug
37, through a pipe 75, around the gate 34 to
a supply-port 76, enters the steam-cylinder
17 and forces the piston or head fo the ex-
haust-port 77, through a pipe 78 to the steam-
chamber 44, and on to next and last exhaust
79, through a pipe 63 into the steam-chamber
43, having a back pressure of six and one-
fourth pounds. The pipes should be pro-
vided with check-valves to prevent the steam
returning. The steamis shut off just before
the first exhaust in each part of the steam-
cylinders and is kept shut off by the primary
and secondary plugs until the piston is past
all exhausts and next succeeding gates and
the gates are closed. - -

All of the above operation is based upon
the proposition thatall chambersare empty at
the beginning; but now there is an accumus-
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~ lation, as _ea’,tah Steam-cha'm'bef-SUppli'es-onljr.'
one-half of the steam contained therein to the -

cylinder. 'Therefore after four or five revo-
Iutions of the first piston there is one hun-

dred pounds boiler-pressure on the first pis-

ton of the cylinder 17 and a mean average

pressure of forty-nineand one-half pounds on

~ the other piston of said cylinder, a mean av-

.10

 to about ﬁftv-four pounds on the
- 1n the ey11nde1 17, as the steam is workingon |

“erage pressure of twenty-four pounds and

twelve pounds on the pistons in the cylinder
41, which, being twice the area of each piston
in the eylmder 17, are equivalent in pressure
irst piston

15 both sides of the plStOllS in the eylinder 11 at
- the same time with a mean average pressure

20

‘movement..

of thirteen and one-half pounds, .provid.in oat

least double the power had at the initial
By condensationfrom the steam-
chambers43 44 ata vacuum-pressure of about

nine pounds per square inch there is a gain.

~ equivalent to thirty-six pounds pressure on
- the first piston in the cylinder 17 from the

- - one hundred pounds boiler - pressure, the
- 25

only back pressure being, as shown above,
used on the last exhaust f1 om the cylinder 17

and that and the loss by expansion upon the

first and last exhausts in the cylinder 17 is
overcome by the auxiliary pressure from the

cylinders 43 and 44 being set quarterly with

the cylinder 17, and therefore supply steam to
the cylinder 41 while the cylinder. 17 is ex-
hausting into the steam-chambers 43 and 44,

- therefore giving a greater pressure, as the

L

full pressure from exhausts through the cyl-

“inder 17 is kept up half-way of the travel of

the pistons in the c¢ylinder 41. In addition

to the above there may be added an extra cyl-
inder with twice the capacity.of the cylinder
41 and exhausts from the chambers 43 and 44

into it instead of into a stack or condensing-
chamber, and then condense from the extra

cylinder, which would again add a greater

power than condenses from the chambels 43
~and 44.

The extra cylinder may be applied,

- if desired, and forms a part of this invention.

55

In startmﬂ' the engine or in case of emer-
gency the steam may be let simultaneously
into both sides of both cylinders, thus in-

creasing the actual steam at least twice.

A deswable feature of my invention is to
be found in the inclosure of the working cyl-
inders within the steam chests or ehambers
in-this way utilizing to a mammum deﬂ'ree the'

heat of the steam.
‘Another desirable feature of my invention

~1s to be found in the provision for avoiding

| '?60

“back pressure except in the last exhaust in.
the steam- cyhndel s, the supplemental cylm-

der having twice the capacity of the primary

_eyhnder theleby reducing the back pr essuref

| to a minimum.

- Another deswable feature in my invention
is to be found in the economical cost of con-

structing the same for a given horse-power
and in the economy with which it may be lu-

- bricated, as the oil enters the first cylinder

and passes through all of the cylinders and

chambers before it can escape in the exhaust.

A further feature of value is to be found

in the compactness and lightness of the en-

oine, especially recommending it for marine

service, where space and economy of fuel and
boiler space, simplicity, and the minimum of

attention are material items. -
Forextra speed it will be necessary to gear

the engine up, as the ordinary speed of the

main shaft is designed to be about one hun-

'dled revolutions per minute.

I claim as my invention— -
1. In a rotary engine, a cylindrical casing
divided by a tmnsverse partition to pr oduce

two steam-¢ylinders of unequal length and

75

| 80_

each cylinder provided with two coneentuc |

segmental steam-chambers diametrically op-
pomte to each other and communicating with

-each other and means for regulating the pas-
sage of steam from the first or %mall cylinder

into the segmental chambers connected there-

with and from sald chambers to other half of

small steam-cylinder from which it passes to
larger segmental chamber and from this to
larger steam-cylinder, from which it exhausts

oriscondensed; thus used for purposes stated.

2. In arotary engine a valve-chamber hav-
ing a straight passage communicating direct

‘with a cylinder and a second and parallel pas-

sage that diverges at its inner end, and com-

-mumcates Wlth the cylinder at a pomt some
distance from the termination of the other
passage,arotary plug-valvein thetop orouter

portion of said chamber having ports in right-
angled positions to each other to successively

communicale with said passages, a second ro-
tary plug in the lower or inner portion of the -

valve-chamber having ports in right-angled

position to each other, a cylinder having ports

at some distance apart and communicating

with the passages in the valve-chamber, and

means for operating the valves, arran O'ed and

combined to 0per&te in the manner set forth

for the purposes stated.

90
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3. Inarotary engine a valve, a valve-cham- -

ber having a strawht passage communicating
direct w1th a evhnder and a second and par-

allel passage thatdiverges atits i inner end and

1

communicates with the cylinder at a point -

-some distance -from the termination of the

other passage, a rotary plug-valve in the top

or outer portion of said chamber having ports

in right-angled positions to each other to sue-

eesswely commumeate with said pass&ﬂes a.

120

second rotary plug in the lower or inner por- -

tion of the valve-chamber having ports in

right-angled positions to each other, a c¢ylin-
der having ports at some distance apart and
communicating with the passagesin the valve-
chamber, concentric with the first cylinder,

each of said cylinders provided with segmen-
tal chambers in their eylindrical walls and

130

communicating with each other, and valves
for eontrollmfr the passage of steam from the
first c’ylinder'to its segmental chambers and .

| from said segmental chambers to the second. -
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and larger eylinder, and from said second cyl-
inder to exhaust or condensing chamber, and
means for operating the valves, arranged and
combined to operate in the manner set forth
for the purposes stated.

4. In arotaryengine, two concentric steam-
cylinderseach having segmental steam-cham-
bers in their walls, a valve-chamber, having

- passages communicating with one of the cyl-

IO

20

Inders at different points, a valve for control-
ling the passage of steam from the first steam-
cylinder to the second chamber; a hub or disk
in each cylinder having radial pistons and
fixed to a rotating shaft, and gearing for con-
necting the said shaft with the said valves ar-
ranged and combined to operate in the man-
ner set forth for the purposes stated. |
5. In a rotary engine, two steam-cylinders
in concentrie positions, a valve-chamber hav-

1ing two passages communicating with one of

the cylinders at different points, each cylin-
der having two steam-chambers concentric
therewith and passages leading from the first
cylinder to the steam-chambers connected
therewith,and the second cylinderhaving cor-
responding chambers and passages, rotary
valves for controlling the passage of steam

from the valve-chamber into the said steamn-

chambers, a reversible valve in the valve-
chamber, areversible valve for controlling the
entrance of steam into each of the foursteam-
chambers, and mechanism forsimultancously
operating all of said reversible valves, ar-
ranged and combined tooperatein the manner
set forth for the purposes stated.

ALFRED WATKINS.

Witnesses:
W. H. MOORE,
THOMAS G. ORWIG.
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