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To all bvi’w?n it mcw COTLCETTL:
Beit known that I, PHILTP FRANCIS ODDIE

- engineer, a subgect of the Queen of Great

[O

Bllmm, 1esufimfr at 9 Mansel road, Wimble-
don, London, in the county of Surrev Eng- |
]fmd ‘have mvented -certain new and u%eful' |
| Improvements in Steam- Motors,
~application has been made in Great Britain,

dated January 7, 1899, No. 378, and in Ger-
many in February, 1899 ,) of W]llCh the fol-—

lowing is a specification.

T]llS invention relates to improvements in

-steam or other fluid-pressure engines and re-

20

ings.

fers to that class known as the. e revolvmﬂ*-

cylinder” type. __
- 1 have designed my mventmn Wlbh the ob-

ject of increasing the working economy and |

reducing to a minimum the vibrations set up

when revolvm@ at a high number of revoli- |

tions in a given time.

My invention is embodied in an 1mpr0ved
motor consisting of a disk or fly-wheel mount-
ed on a shaft Whmh revolves in suitable bear-

near the periphery, I fix lateral hollow studs

or arms in pairs, one member of each pair op-

posite to its fellow, which project at right
angles to the line of the face of the disk. On_

_ each of these lateral studs or arms I mount a
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cylinder or cylinders either singly—that is to
say, one c¢ylinderto each lateral stud or arm—
or, as herein shown, in pairs,one pair mounted
on each stud orarm. Theunderside of each
lateral stud or arm is formed with a circular
edge, which corresponds with a circular groove
formed in the outer heads or covers of each
cylinder, forming a kind of socket-joint to

allow the cylmdels to oscillate slightly on the~

projecting studs or arms..
My improved construction of motor em-
bodies a plurality of cylinders, each prowded

with a piston, each piston having its inner

end connected each respectively to the oppo-
site pin of a double-throw crank by means of
suitable brasses or bearings. As in an ordi-

nary engine, where the crank revolves, the

stroke is determined by the amount of eccen-
tricity of the crank-pins, so in my invention
the travel of the pistons in and out of their

respective cylinders when the disk and cylin-
ders revolve is determmed by the eccentricity

| of the ﬁxed erank mns

(for which.

On oneside of thisdisk, approximately.

In or del to keep the'- B

piston end brasses or bearings in constant

contact with the crank-pins an_d toavoid the

shock caused by any change of direction of
pressure, Il makethe pistons sufﬁcwntlv heavy
for the centrifugal force generated by their

55

rotation to become shﬂ'htly greater than the

total initial pressure acting on the pistons.

The steam or the operatmn' fluid enters the

enﬂ'me through suitable ori
the shaft on WhICh the disk is mounted.

It

6o -
ices formed in

passes into the disk and from thence by suit-

able portsor channels toasteam-chest formed
in each lateral stud or arm and which com-

municates with a cylinder back of the piston
therein. These steam -chests are provided
with valve-faces and suitable ports commu-
nicating with their respective cylinders.

My mventwn also embodies a new doii-
struction of governing or regulating valve,

‘which 1 have shown in each hollow arm lo-
‘cated as nearly as possible to the valve-cham:
ber comprising a throttle-valve which is kept

| open by belng ple%sed upon by an adwstable
spring.

The weight of this throttle-valve is
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proportioned to b]le controlling force of the -
spring, so that when the normal speed of the .

engine 1s exceeded the centrifugal force

_'cause% the spring to be eompresqed by the

valve, which, moving outward, reduces the
opening for steam or motive ﬂmd and con-

‘sequently constiricts the supply thereof I
‘use a valve, one to each projecting btlld

herein shown as piston-valves, although an-
other form of valve may be used, and I ex-

pose the outer face or area of each valve con-

stantly to the initial pressure of the steam.
These valves are actuated by means of an ec-
centric or other equivalent device. When
an expanding fluid, herein referred to as
‘“‘steam,” forms the WOI‘I{H]U' medium, I ar-
range the engine to work in What is known
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techmea]ly as the *‘compound” way; but it

is within the scope of my invention to work

to the simple expansive mode.

95

- with the expansive or other fluid accordmﬂ' -

In the embodiment of the inv entlonl shown

studs in pairs, two to each projecting stud,
and make them single-acting. Thediameter

| of oneof eachof thepairsof eylindersis made

I have mounted the cylinders on the hollow
100
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presses on the pistons.

5 ' 641,138

considerably larger than its fellow cylinder.
The steam enters the smaller cylinders of

each pair first, afterward being further ex-
panded in the ]arﬂ'el cvlinders.

Herein I have shown the high-pressure cyl-

inders arranged next to the dlsk but this ar-
rangement is not essential, as these positions
may be reversed. Thehigh-pressure pistons
are connected to one crank-pin, while the pis-
tons of the low-pressure cylinders are con-
nected to the opposite crank-pin of the dou-
ble-throw crank.

1 have shown the distributing-valves aslo-
cated between the two cy linders in the pro-
jecting stud and as what are known as ¢ pis-
ton-valves,” one valve acting for each pair of
cylinders; but the form of valves so employed
18 essentlally capable of variation.

In operation with the described motor the
steam entering the steam-chest is distributed
to the cylinders by the piston-valves and
T'hig pressure reacts
on the covers or ends of the cylinders, and
through them the pressure is transmitted to

the projecting studs, causing the disk and

shafttorevolve. Thisrevolution results from
the angular direction of the thrust arising
from the eccentricity of the double-throw
crank to which the pistons are connected.
Each pair of pistons are so connected to op-
posite cranks that they reciprocate in OpPpo-
site directions—that is to say, one piston is
in its extreme inward position when- 1he other
1S in 1ts extreme outward position. Thus in
a compound engine arranged as described the
high-pressure piston of one pair of ¢ylinders
18 coOperating or acting with the low-pressure
piston of the other pair, and the low-pressure
piston of the opposite pair is codperating with
the correspondinghigh-pressure piston. This
arrangement is designed to relieve the bear-
ings of the shaft on whmh the disk is mounted
Of all undue strain, the outward thrust of
one high-pressure cyhndel being approxi-
mately balanced by the outward thrust of the
opposite low-pressure cylinder. This results
in the development of two forces operating
tangentially to cause the engine to'revolve.
Owing to the construction of the outer heads
or covers of the cylinders, I am enabled to
utilize the oscillatory movement: of each cyl-
inder end relatively to the lateral hollow stud
or arm to cover and uncover the exhaust-pas-
sages formed in said heads which correspond
on the exhaust-stroke with similar ports
formed in the under circular part of the lat-
eral hollow studs. Inthe caseof acompound

" engine these ports in the high-pressure cyl-

6o

work in the cylinders, and T prefer such con- |

inders communicate with intermediate re-
celvers formed in the projecting studs, which

are made hollow for the purpose, the steam
passing from the receiver to the low-pressure
cylinder on 1ts next working stroke.

The disk and cylinders are herein shown as

being surrounded with a easing, into which
the stea,m is exhausted after 113 has done its

- struction;

passages formed in the interior of the disk ¢

‘nuts 2.

but the casing may be modified or
dispensed with, especially in tunnel-work,
when employing air as the motive fluid.

In the drawings, Figure 1 is a partial ver-
tical section taken in the line of the main
shaft. Fig. 2 is a transverse vertical section

taken through the low-pressure cylinders.

Fig. 3 1s a vertical section of the distributing-
valve, valve-chest, and adjacent parts, taken
transversely to the same parts in Fig. 1 and
drawn to a larger scale. Fig. 4 is a horizon-
tal section taken on the line A A of Fig. 3.
Fig. 5 is a plan view of the covering palts of
FlD‘ 3.

a is the entrant- passage for the motive
fluid, which passes thence by the hollow per-
forated shaft b to the passages in the disk ¢,
one only of such passages at ¢’ being shown,
the lower part of the disk being similarly pro-
vided. The said passages are extended into
and through lateral hollow studs or arms d,
projecting from and communicating with the

one such extension being shown at d’, where
it gives access of the fluid to the passages €’
0f the throttle-valve e, whence it passes to
the chamber f and from there to the passage
I/, leading to the cylinder 7, when the distrib-

utin D‘-V&h"e ginits movem entuncovers the en-

tmnce to said passage r'. The fluid-pressure
from the passage /i acts on the high-pressure
piston /* to force it ontwardly as soon as the
parts are moved from the dead-point, and in
likke manner the fluaid that has been led to
and has operated the other high-pressure cyl-
inder /2’ now passes to the opposite lower-
pressure cylinder ¢, forcing its piston ¢ out
at the same time that the coacting piston A7
1s forced out and by their combined pressure
causing the moving parts to revolve about
the fixed double-throw-crank shaft &, which

‘shaft is bolted to the framing I by rods I’ and
The opposite end P is formed re-
~cessed to inclose the adjacent end of the re-

volving shaft b, and thereby to be steadied.
The fluid having performed its work in the
cylinder 2 now returns by the passage 7/

~and passes on the under side of the upraised

distributing-valve ¢ into the low-pressure
cylinder ¢° by the passage 2* until by the re-

turn stroke of the valve g said passage 7' be-

comes closed, when the surplus fluid passes
into the receiver n by passages (not shown)

correspondingly placed to the like passages
2° in the upper part of cylinder <3, (see Fig. 2,)

sald passages corresponding with passages

into the receiver during the whole of the ex-

haust movement of the piston, and the parts
obstruct each other’s passages during the ac-

tive stroke of the piston under the faid- -pres-
“sure, the steam in the receiver n being impris-
~oned duringsuch active stroke, and upon the

nextreturn stroke of the piston h? intothe cyl-
inder f the passages between /i and n are re-
opened, allowing the fluid from 7 to mix with
the fluid now bemﬂ' exhausted from 7/ into 25

Having forced out the low-pressure piston 2° to
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the point where the passage i in the side of |
thecylinder® becomes uncovered, the fluid is

then at liberty to be discharged thereby into
the space between the casing and the engine,
and in the case of steam it is led away as re-
quired. Fluid remaining in the cylinder 4
on the return inward stroke of the piston 2
after the passages 7' become closed passes
away to the outer space through the passages
v* and the hollow part d? of the stud d and
out by opening d"’ At the same time corre-

sponding operations have been taking place

with the fluid between the corresponding cyl-

inders A° and ¢’ through like passages and co-

operating parts.

The maehme to be driven is either Goupled
up directly to the shaft b, as by connections
to the coupling indieated at 0, or the driv-
inﬂ'—powel may -be transmitted by the inter-
vention of any usual means of tlansmmsmn
elther positive or frictional.

Owing to the fact that every movmcr part
of my improved motor participates in the cen-
trifugal force developed by the high rate of
revolution every particle of the mOtiveﬂuid
18 more or less subject to the influence of that;
force, and consequently if any watery parti-
cles are or become present by condensation
such heavier particles become separated from
the more fiuid parts and are delivered by the
passages to the outermost or peripheral por-
tion, and thence they are discharged by open-
mﬂ*s as 0 o and o', into the smmundmﬂ'
Space Like openmﬂq o oand o’ are prowded
adjacent to the Oppomte valve parts; also,
these openings o' may be free or they may
be fitted with any well-known devices by
which they are only opened upon the higher
pressure developed by escaping water; but
normally they remain closed to the passage
of dry steam or fluid. This constant leakage
of condensed liquid from the motor when in
operation and which leakage is the -greater

- the higher the speed of revolutmn developed

enables the working parts to be kept in the

highest state of efﬁeleney,, reducing to a mini-

mum any initial condensation, owing to no

- condensed water being left in the oylmd ers or

5O
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passages after exhanst to set up active fur-
ther condensation.

Having now particularly described and as-
cer bamed the naturs of my said invention and
in what manner the same is to bé performed,
I declare that what I claim is—

1. In a motor, the combination with a re-
volving shaft fr om which the power developed
is tmﬂsmltted of a motive-fluid-supply pas-

sage, a disk ¢ provided with fluid- dlstubut-

ing passages, hollow pPOJectlnﬂ' studs, each

hollow arm having fluid-passages and carry-

ing a dls‘brlbutmg-valve a high-pressure cyl-
inder and a low-pressure oscillatory cylinder,
each cylinder being provided with fluid-pas-
sages and with a piston and connections be-
tween said piston and the fixed centrally-lo-
cated cranked shaft and a supporting-fram-
ing therefor, substantially as set forth.

3. In a motor the combination of the
cranked shaft, the fly-wheel disk mounted on
the shaft and constructed in its interior with

radial passages for distributing the working
fluid, the hollow studs pro;[ectmﬂ' laterally

from the disk and communicating with the in-

ternal passages thereof, and having exhaust-

ports, throttle-valves mounted in said lateral,
hollow studs, cylindershaving their ends seat-

ed upon and oscillating about sald studs to

control the exhaust-ports in the latter, and
pistons connected with the cranked shafﬂj Sub-

-stantially as described.

3. In a motor the combination of the hollow
cranked shaft, the balance-wheel disk formed
internally with radial fluid-distributing pas-

‘sages communicating with the interior of said

shaft, the hollow studg projecting laterally
from one side of the disk and communicat-
ing with the said internal passages thereof,
the cylinders journaled upon and oseﬂ]atmg
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about said lateral, hollow studs, the throttle- -

valves slidable tmnsvel sely of ::md mounted
within said studs, the pistons in the cylinders,
and connections between the pistons and
throttle-valves and the cranked shaft, sub-
stantially as deseribed.

4, In a motor, the combination of the

90
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cranked shaft, the disk mounted on the shaft

‘and havingr adial fluid-passagesinitsinterior,

the lateral hollow studs projecting from the
disk and (3011]11111111(3&1}1310‘ with the internal
passages thereof, the eylmders osellla,tmg

102

upon the lateral, hollow studs and communi-

cating with the interi iors of said studs, pistons
in the c¢ylinders, connected with the ecranked
shaft, sliding throttle-valves mounted in and
movmﬂ transversely of said hollow studs, and
springs arranged to act.against the outer ends
of the throttle valves cLIld resist the centrifu-
gal force thereof, substantially as described.
In testlmony whereof I have hereunto set

my hand in presence of two subseribing wit-
nesses. | -

PHILIP FRANCIS ODDIE.

Witnesses: | |
ALFRED GEORGE BROOKES,
JOHN (OODE SCOTT,

I05
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