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Lo all wihony it may conecern:

Be it known that I, EMMETT MCCONVILLE,
a citizen of the United States,residing at Pitts-
burg, in the county of Allegheny and State
of Pennsylvania, have invented certain new
and useful Improvements in Compound Mul-
tiple-Piston Steam-Engines; and I do hereby
declare the following to be a full, clear, and
exact description of theinvention, such as will
enable others skilled in the art to.which it ap-
pertains to make and use the same.

My invention has reference to improve-
nments in multiple-piston compound steam-
engines and other novel features of construc-
tion pertaining tothe same, which will be here-
inafter fully elucidated in the specification in
conjunction with the drawings and clearly
pointed out in the elaims. -

The object of the present invention is to
provide a three-piston compound steam-en-
gine having their eylinders parallel on a sin-
gle bed or frame and the steam communica-

tion from the high-pressure to the low-pres-

sure cylinder connected through the medium
of a steam-pipe to both steam-chests.

A further object of the present invention is
to provide extremely simple and novel lever
mechanism for cperating the piston-valves
through the medinm of the connecting-rods
and movable bifurcated levers mounted upon
adouble yoke spanning theengine-bed in con-
Junction with a shifting lever which operates

both the piston-valves simultaneously and

which is positive in its varied shifted posi-
tions.

A further object of the invention is to pro-
vide differential relief-valves in the pistons,
located at the opposite end of each eylinder,
for allowing water under extreme pressure to
escape quickly. |

A further object of the invention is to pro-
vide movable piston-heads which are secured
to or integral with the pistons in a headless
steam-cylinder and also to have said piston-
heads skeleton in their construection.

Afurther object of the invention is to pro-
vide a hollow piston-valve which is open at
its ends for allowing steam to have free access
to all parts of a steam-chest,

A further object of my invention is to pro-
vide a skeleton bed or frame connected by

| light tub‘es_for supporting the eylinders cranl

mechanism, and double yoke.

In the drawings, Ifigure 1 is a plan of my
improved compound multiple-piston engine.
Fig. 2isafront elevation, enlarged, of the de-
vice. [Iig.3disa longitudinal vertical section
of the device through the low-pressure cylin-
der, with the pistons in elevation. TIig. 4 is
an enlarged view of the cylinder proper, with
the movable piston-heads and their accom-
panying pistons partly broken away, so as to
exhibit the differential valves therein. Tig.
51s an elevation of the rear end of the engine.
Fig. 6 is a detail of one of the movable skele-
ton piston-heads. Fig. 7 is a detail of the
lever mechanism for operating the piston-
valves. Ifig. 8 is an inside view of one-half
of a bifurcated lever. Fig, 9is a section on
line 9 9 of Fig.8.

The invention consists of a bed or frame
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having the opposite ends A and A’ of light

castings, which are tied together by light steel
tubes . Said tubessupport the steam-cylin-
ders B and B’ through the medium of brackets
b. Also secured to said tubes a is a double
yoke with its parts C and C' for supporting
the valve-operating mechanism.

The front casting ‘A of the bed or frame sup-
ports the crank mechanism, which consists of
large cranks D and smaller cranks d, respec-
tively. Cranks Dsupportconnecting-rodsD’,
which are pivoted to sliding heads E and E/,
whichare mounted uponrodsorwaysee'. The
piston-rods pivoted tosliding heads E and E'
pass through stuffing - boxes F' and It of the
skeleton piston-heads G G’, thence through
the front pistons ¢ and ¢', and are secured to
the middle pistons H and H'. The small
cranks d carry connecting-bars h and 7/,
which are secured to the forward movable
piston-heads G and G’ in mortises d? (See
Fig. 6.) Secured to said bars i and 7' are
lugs 2 and ¢/, which carry side bars I and I’
and which are attached to cross-heads J and
J’, operating on guides £ and %'. Each cross-

head carries a piston-rod K and K', respec-

tively, which is secured to the rear movable
piston-heads L and L’ with their accompany-
ing pistons G* and G2 o
Mounted on each eylinderis a steam-chest
M and M', carrying valve-rods m and m/,
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~also act as a pivotal point for the shlfmn'ﬂ'_'

yoke Q, being also secured by said bolts p?
from lateral movement.

P and P’ arefulcrumed on trunnions p®, which

IO
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which are inOted to conneéting?tods N and |
Said rods are pivoted to rocking levers O
and O, (see Figs. 2 and 3,) which are ful-

crumed m shdmg blocks p, mounted in re-
cesses p', (see Figs. 2 and 7
bifurcated levers P and P’.

levers are in two parts. They are joined to-
gether at their upper part by bolts p? which

- Bif urcated levers

- play in bearings ¢, forming part of yokes C

20
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and C', previously referred to. (See Fig.7.)

Secured to the lower end of each rocking
- lever O and O’ at r are links R and R'.
“upper ends of said links aresecured to the con-
(See Figs. 3 and 7, where |
The lower ends O.f said
links are secured to pivotal stay-rods S,which

necting-rods D.’
only one is shown.

are secured by anear s, connected to eaeh cyl-

inder.

Located eentrally on the forward part of
the bed or frame is a standard T, which car-
ries an are plate T, having notches { therein

for securing a lateh U, ﬁhl(}h is attached toa |
bent lever U makmﬂ* connection with the |
shifting yoke. Q, said shiftin g yoke being con-
" nected to:both bifurcated levers P and P,
whereby the piston-valves in each steam- chest;
~can be operated mmultaneously for starting

As only the ste&m—.
_che"strin.the lowipressure cylinder is shown |

or-reversing the engine.

in section, with its accompanying valve, and

as - both valves are exactly alike, I will pro-

ceed to describe this valve.

As will be observed, the pmtbn-Valve 15 is

" hollow, whereby the steam can have free ac-

cess to all parts of the steam-chest.
a neek 16 formed on said piston-valve, so as
to allow the exhaust-steam to have free cir-

- culation through opening 20, which is very

45
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desirable in fast moving engines.
16 allows a space 17 to be formed adjacent
to each steam-port 18 and 19 as the V&IVG
moves alternately over each steam-port..

- The high - pressure engine receives lwe
steam through pipe 23 and exhausts when

- eut off into pipe 24, passing through-the ad-

justable check-valve 40, connecting with the

- valve-chest M’ of the low-pressure eylinder.

- 25 18 the exhaust for the low-plessure cyl-
inder.

Located in the movable p1st0ns are dlffel-

ential release-valves 26 for allowing any ex-
- traneous pressure caused by water or other
fluids to escape freely, so as to prevent the
pistons being ruptured. The springs 27 on_
the back of these valvescan be of any desired
tension to accommodate the steam-pressure, |

~thearea of the large valve-seat being about
- six-times the area ot' the small seat facmfr-

‘the inside of the cylinder.

This engine is designed to cauy a,bout
elﬂ'hty pounds of stea,m and if the valve

should be seti to openby hydmulle pressure at

- one hundred and fifty pounds the pressure on

Said bifurcated |

The_'

There is

- This neck:

the large valve would be only about twenty-
five pounds, thusallowing all the fluid to es-
cape at a pressme less than the steam “pres-
| sure.

,) formed in the |

Oper&tmn of my- nnproved enn'me, refer-

o

ring in the singular only to the low-pressure -

cylinder: As steam enters port 19 it enters
| the steam-cylinder between the front piston

g’ and the middle piston II'.
| each piston is forced in opposite directions,

and as the middle piston H' moves backward - '

it draws the large crank D towmd sald pis-

ton, and as the frorit piston ¢’ moves forward

8o

it pushes the small ecranks d forward, and by

the time the middle piston reaches the point

21 in the cylinder the back plston G°, which

was drawn forward to the point 22 by means of

the side bars T, secured to connecting-bars

“of the forward plStOI] g the valve is ; shifted .
port 18, when the
‘middle piston H and back piston GSare forced

The pistons then as-
‘sume the position shown in Fig. 3, the back
piston G*® acting through the side bars I' to

and the steam enters the

in opposite directions.

bring the front ] piston- to the position as also
indicated in Fig. 3, this operation being re-
peated for every stroke of the engine.
the connecting-rods play back and forth they

As
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05

operate the l_ever mechanism, the rockingle:

ver movmﬂ' by means of its blocks 123 in the

P and P..

Havmn'desombed my mventwn that Whlch-
I desire 130 claim is— - -
1. In a compound steam- enwme ha,vmﬂ' one
hlgh and one low pressure cylmder three'*-
movable piston-heads in each cylinder, the
two extreme heads in each ecylinder being
skeleton or open heads, but integral with a

~grooves p’, formed in the b1fumated 1evers- |

100

solid piston, said plstons having differential

valves codperating with an openingin a solid
piston, a distribution-valve for each cylinder,
“a steam-pipe connecting the steam-chests of
'said eylindersfortr ansmlttmﬂ' steam fromthe
“high to the low pressure cylmder ‘an ex- -

110

haust- pipe leading from the low-pressure eyl-

inder, and sunable operative mechanism con-
rnected to said cylinders and valves for com-
‘municating motion therefrom for the purpose'_

as shown and described.

2. In acompound steam-engine hd,vmﬂ' one

high and one low pressure: eylmder three
1 mow able piston-heads with pistons integral.
‘therewith in each cylinder, e _
treme pistons having dlE["erentlal valves, a
distribution-valve for each cylinder, a Steam-_ __
pipe connecting the steam-chests of said cyl-
inders for transmitting steam from the high to
the low pressure cylinder, an exhaust -pipe .
leading from the low-pressure eyhnder' and
{ the means for opel ating sald engine through
the medium of its cylmdels and valves in
| combination with a skeleton bed or frame as
shown and descubed f@r supportmw smd en-
gine. |

- 3. In acompound stecxm enn'me havmﬂ' one- o
'hwh .:mct one low pres‘sme eyhndet thl ee_-_ o

each of the ex-

120 -
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Consequently
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inovable piston-heads in each eyliﬁder, the | porting bifurcated levers, pivotally secured

two extreme heads in each cylinder being
skeleton or open heads, but integral with a
solid piston, said pistons having differential

valves coOperating with an opening in a solid |

piston, a distribution-valve for each ¢ylinder,
a steam - pipe provided with an adjustable
check-valve connecting the steam-chests of
said eylinders, for transmifting steam from
the high to the low pressure cylinder through
their steam-chests, an exhaust-pipe leading
from the valve-chest of the low-pressure ¢yl-
inder, the means connected to said cylinder
and valves for operating said engine as speei-
fied. , | - | -
4. In a compound steam-engine having
open-ended cylinders, one high and one low
pressure, three movable piston-heads in each
cylinder, the two extreme heads being open
or skeleton in construction, but integral with
a solid piston, said pistons having differen-
tial valves codperating with an opening in a
solid piston, a distribution-valve for each cyl-
inder, a steam-pipe connecting the steam-
chests of said cylinders, an exhaust-pipe lead-
ing from the steam-chest of the low-pressure
cylinder, in combination with a skeleton bed
or frame consisting of steel tubes, secured at
their free ends to castings for supporting said
engine as shown and described.

5. In a compound steam-engine having one
high and one low pressure cylinder, three
movable piston-heads in each cylinder, the

two extreme heads in each cylinder being

open or skeleton in construction, but integral
with a solid piston, said pistons having dif-

ferential valves codperating with an opening

in a solid piston, a distribution-valve for each
cylinder, a live-steam pipe connecting the
steam-chests of said cylinders, an exhaust-
pipe leading from the steam-chest of the low-
pressure cylinder, a double yoke supported
upon a skeleton frame or bed, for holding
the valve-operating mechanism of said engine
as speciiled.

6. In a compound steam-engine having one

high and one low pressure cylinder, three

movable pistons with their accompanying
head in each cylinder, a piston-valve for each
cylinder, a live-steam pipe connecting the
steam-chests of said cylinders, an exhaust-
pipe leading from the steam-chest of the low-
pressure cylinder,adouble yoke secured to the
skeleton frame or bed, for supporting bifur-
cated levers pivotally secured to said yokes,
for carrying the valve mechanism which is
attached to the movable connecting-rods, as
specified. |

7. In a compound steam-engine having one
high and one low pressure cylinder, three
movable pistonsin eachc¢ylinder,steam-chests
and distribution - valves for each cylinder,

~an exhaust-steam pipe connecting the steam-

chests of said cylinders, an exhaust-pipe lead-
ing from the steam-chest of the low-pressure

cylinder to the atmosphere, a double yoke se-
cured to the skeleton frame or bed, for sup-

to sald yokes, for carrying rocking levers

which operate said digtribution-valves and
links, the latter being attached to the mov-
able connecting-rods at one end, the opposite
ends pivotally secured to movable rods, as
shown and described. |

8. In a compound steam-engine having one
high and one low pressure cylinder, three
movable pistonsin each eylinder,steam-chests
and distribution-valves for each cylinder, an
exhaust-pipe connecting the steam-chests of
sald eylinders, an exhaust-pipe leading from
the steam-chest of the low-pressure eylinder
to the atmosphere, a double voke secured to

the skeleton frame or bed for supporting bi-

sected bifurcated levers pivotally secured to
yokes, for carrying rocking levers which op-
erate sald distribution-valves and links, said
links being attached to movable connecting-
rods at one end, the opposite ends, connected

to pivoted stay-rods, which are hinged to the

under side of the steam-cylinders as shown
and described. = |
9. In acompound steam-engine having one

high and one low pressure cylinder, three

movable pistonsin eacheylinder,steam-chests

and distribution-valves for each eylinder, an
exhaust-pipe connecting the steam-chests of

sald eylinders, an exhaust-pipe leading from
the low-pressure cylinder to'the atmosphere,
a double yoke secured to the skeleton frame
or bed for supporting bisected bifurcated le-
vers,which are pivotally secured tosaid yokes;

‘the latter carrying rocking levers which op-

erate sald distribution-valves which are piv-
oted to blocks operating in ways or guides
formed in the legs of said bifurcated levers,
of links pivoted to said rocking levers for op-
erating piston-valves through the medium of
movable connecting-rods as shown and de-
seribed. | __ |

10. Inacompoundsteam-engine having one
high and one low pressure cylinder, three
movable pistonsin eacheylinder,steam-chests
and distribution-valves for each cylinder, an
exhaust-pipe connecting the steam-chests of
sald cylinders, an exhaust-pipe leading from

the low-pressure cylinder to the atmosphere,.

a double yoke secured to the engine-bed or

skeleton frame for supporting bisected bifur-

cated levers, which are pivotally secured to
sald yokes, the latter carrying rocking levers

which operate said distribution-valves which |

are pivoted to Dblocks operating in ways,
formed in the legs of said bifurcated levers,

o
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links pivoted to said rocking levers, one end

of said links being attached to movable con-
necting-rods, the opposite ends connected to
stay-rods, said stay-rods being hinged or piv-
oted to the front end of the steam-cylinders
as specified. o |

11. Inacompoundsteam-engine having one
high and one low pressure cylinder, three
movablepistonsineacheylinder,steam-chests
and distribution-valves for each eylinder, an

| exhaust-pipe conneecting said eylinders, and

125
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“an exhaust-pipe from the low-pressure cylin'-
der to the atmosphere, a yoke . secured to the
-skeleton bed for supporting bisected bifur-

cated levers, which carry rocking arms, the
upper.ends of said rocking levers pivotally

- secured to the connecting-rods of the piston

_1‘8

s

distribution-valve stem‘a, the lower ends se-
cured to links pivoted to the connecting-rods

of the steam-cylinders, and also to stay- rods,
which are attached to the steam- cylmderg as
shown and described. |

12. Tnacompound steam-engine having one
‘high and one low pressure cylinder, three |

movable pistonsin each eylinder,steam-chests
and distribution-valves for each eylmder an

exhaust-pipeand check valve conneebm o S&ld

supporting bifurcated levers, which carry

[ steam - cylmdels an exha,ust p1pe leadlnﬂ*- .
from the low-pressure cylinder to the atmos- .
phere, a yoke secured to the skeleton bed for

20

rocking arms, the latter operating the pis-

ton d1str1but10n valve stems through the me-

dium of the cylinder eonnectmﬂ'-rods, and

the means for adjusting said piston-valves
through the medinm of sald blfmca,ted levers

| as shown and described. = . _
In testlmony whereof I affix my swnatule -

in presence of two witnesses.
- EMMETT MGOONVILLF
Wltnesses -
WL, REES EDELEN
- REEVE LEWIS.
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