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SPECIFICATION forming part of Letters Patent No. 690,511, dated January 7, 1902.
Orlgmel eppheetlen filed January 29,1900, Serial No- 3,138, Divided and this application filed April 7,1900. Serial

No, 11 915,

(No model.)

To all whom it may concern:

Be it known that I, JoHN C. BLEVNEY a
citizen of the United States residing at New-
ark, in the county of Essex and Sbate of New
Jersey have invented certain new and useful
Improvements in Engines; and I do hereby
declare the following to be a full, ¢lear, and
exact description of the mventwn sueh as
will enable others skilled in the art to which
it appertains to make and use the same, ref-

erence being had to the accompanying draw-

ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion.

The objects of thisinvention are to provide
an engine particularly adapted to be used
in conneetwn with the power-transmitting
means shown in my application, Serial No.
3,138, filed January 29, 1900, and of which
appheatlon the present one is a division; to
obtain an improved construction of engine,
and more especially an improved arrange-

ment of valves for admitting steam or other_

expansive fluid to the power- cvlmder and to

secure other advantages and results, some of

which may be referred to hereinafter in con-
nection with the deecrlptlon of the working

parts.
The invention consists in the Improved en-

gine and in the arrangement and combina-

tions of parts of the same, all substantially

as will be hereinafter set forth, and finally -
embraced in the clauses of the clm m.

Referring to the acecompanying drawings,
in which llke letters of referenee mdlea,te

corresponding parts in each of the several

views, Figure 1 is a plan of my improved en-
gine. Iig. 2 is a detail sectional view of a
Fig. 3 isalon-
gitudinal section of the ecylinder-valves,taken
on lines z of Figs. 4 and 5. Fig. 4 isan end
view of the engine, and Fig. 5 is a cross-sec-
tion at line ¥ of Flﬂ" 3.

In said dxa,wmfre a indicates a bed-plate,

and b is a ca,st,lnﬂ‘ in which is formed the

power-piston cylmder b’, the main-valve cyl-
inder 6% and the governing-valve cylinder 0°.

This castmﬂ may be and preferably is formed .

In one mtetrral piece of metal; but under

-sages and pmts hereinafter described.
,ports h L' are extended from the casting b’

moie separate pieces joined in any suitable

manner.

In the power cyllndel b’ is arranged one
end of a piston ¢, adapted to rec,lpmeate lon-
gitudinally under the power imparted by the
steam or fluid under pressure within the cyl-

inder b’ in any ordinary and suitable man-

ner. ‘The outer end of the piston ¢, which
extends out from the cylinder, is prowded et

‘or near its extremity with gripping means ¢/,

adapted to transmit the power to an endless
belt d, as is fully set forth and desecribed in
my applleahon Serial No. 3,138, above re-
ferred to.

Thepower-cylinder b'is provided with suit-
able ports & &', opening into the eylinder-
chamber /2 at opposwe ends thereof and open-
ing into the valve-chamber A, dlsposed lon-

_n*wudlne,llv parallel with the main-cy linder

chamber /i* within the casting b.
For convenience of manufacture the valve-

portion cylinder of the casting is first cored

out and afterward partly filled with a bushing
75, in which latter is formed the valve- cham-
ber ht. Said bushing prior to being inserted

in the casting is provided with Stea,m-pas-
The

55

6o

75

through said bushing and communicate Wlth -

the Va,lve chamber h“ The bushing itself is
centrally cored out, as indicated in B ig. 3, at
the center, the ehamber therein being mede
smallerin dla,meter to receivethe small center
part of the valve ¢, which nicely fits into said
chamber, so that thele is no communication

between the enlarged portions A7 of the valve-

chamber at the opposite ends of the bushing.
At the opposite ends of the small portion of

8o

the chamber the said chamber is first en-

larged, as at h' R, to receive the enlarge-
mentee ' of the Valv' , the said enlargements
¢ fitting into the ﬂlSL enlarﬂements 'of the
chamber so that steam- chambels are formed

| in open communication through ports k %

with a governing-valve heremafter described.
Outelde of the enlargemente h" the valve-

chamber is again enlarged, as at 18, at oppo- -

site ends of bhe bushmn‘ to recelive the heads
2 2 of the valve. The enlargements %% are
in open eommumeatwn with the ports /i 7/,

'90
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above referred to, and also in open commu- | nection of the exhaHSt-pipe o' with the chani-

nication with steam or fluid admission ports
1l', adapted to receive thelive steam or other
impelling fluid entering through the steam-
supply pipe m. -

By means of the valve and steam passages
and chambers constructed as described the
live steam entering through the passage or
ductm first enters the valve-chamber through
the duct m and passagel, where it is brought
into contact with the piston-head %, at the in-
ner side thereof, where it is brought into com-
munication, when communication is opened,
with the ports 2/, and thence it passes into the

The movements of the valve 2 are such as

that when the communication between the

ports or passages / and /' are opened at one
end such communication is closed at the op-
posite end of the valve 7, as will be under-
stood. . - | |

To operate the valve and secure the desired
longitudinal reciprocations thereof,l havepro-
vided a governing-valve n. Thisisarranged
in a valve-chamber o, formed in the casting
b, parallel with the chambers for the power-
piston and valve, before referred to. Said
ooverning-valve n is operated by means of a
valve-rod s, arranged in operative relation to
the piston-head ¢, being moved thereby, as
will be hereinafter more fully described.

The reciprocating governing-valve n, mov-
ing back and forth in the chamber o with the
piston ¢, alternately opens and closes com-
munication of the live-steam port p with the
valve-ports & k. When the said ports & are

opened, thelivesteam enters the valve-cham- |

ber A7 and serves to drive the valve 7. Said
ports & being opened alternately, the valve
is caused toreciprocate, as will be understood.
Thus when the governing-valve n is in the
position shown in Fig. 3 the live steam, en-
tering from the duct m through the port p
into the chambero, enters between the flanges
n' n' of the governing-valve and passes into
the one passage k in open communication
with the port or passage p and then passes

behind the valve enlargement ¢ and forces

the said head past the contiguous port 2, so
that said portis in open communication with
theport /', thus permitting the steam from the

‘duct m to pass into the power-cylinder to

draw the piston therein. The movement of

the valve, just described, to permit the inflow

of steam through the valve-port /2 opens an
exhaust-port » through the bushing, so that
the exhaust-steawn from the eylinder may fiow
out through the opposite valve-port A and

into the valve-chamber 2%, into the common

60

exhaust-passage 7', and thence through the

- passage 7* to the open air, condenser, or the

€5

like. The exhaust-steam from the valve-
chamber o passes out through the exhaust-

pipe o', the valve n being provided with pas-

sages 0? 0%, by meansof which the exhanst may
pass from the passage k, near the opposite end
of the valve-chamber from the point of con-

| is reciprocated also.

ber o.

Tooperate the governing-valverods, I have
provided at one side of the frame 6° bracketed
bearings ¢ { for a sliding and slotted cut-off
oovernor u, having at its opposite ends tubu-
lar air-chambers«'. (Shownin Fig.2.) An
arm or extension v of the gripping-head ¢ of
the power-piston is arranged in the slot v’ of
said cut-off and works therein as the piston
reciprocates, the slot permittingan independ-
ent movement of the piston and the said cut-
off receiving a limited movement at the end

| of each reciprocation of the said piston, the
slot ¢' in the cut-off governor being some-

what shorter than the length of stroke of the
said piston. The said cut-off governor is also
provided with a laterally-extending arm e,
to which the valve-rod s is connected, so that
as the power-piston imparts movement to the
cut-off governor the said movement will be
communicated to the governing valve-rod to
effect the results hereinbefore described. At
the outer opposite extremities of the tubular
portions of the cut-oif governor are arranged
valves % ut, and within the said tubular
portions is arranged a piston %°, the oppo-
site ends of which are provided with suit-
able packing «f, which fits within the inner
walls of the said tubular ends of the cut-ofl.

| As the said power - piston reciprocates, as

75

8o

Q0

95

hereinbefore described, the cut-off piston u’

_ In the present case the
piston v’ consists of a hollow tube closed at
opposite ends, through which said extension v
of the power-piston rod passes. Amny other
form of piston-rod may be employed. At the
outer ends of the cylindrical or tubular parts
of the cut-off, governing the same, is provided
the valve %, which normally permits an out-

flow of air as the piston reduces the air-space

between the cylinder or tube. Thus when
the power-piston ¢ is at a normal speed the
governing-piston 4° merely moves back and
forth ineffectively, the air escaping through
the valve u® as the said piston moves, except-
ing as hereinbefore described; but should the
speed of the power-piston increase beyond a
desired normal then it is evident that the air
will be entrapped in the tubular chambers;
and as a result the governing-valves will be
moved forward before the power-piston ex-
tension v engages the end of the slot v, thus
sooner reversing the governing-valve n, and
with it the valve<, sothatthesteam is brought
more quickly upon the opposite sides ot the
power-pistonatthe endsof the stroke,tending
to cushion the stroke of said power-piston.
The frame b near its opposite ends is pro-
vided with cushioned projections ¢', which
are disposed in the line of the sliding cut-ofi
governor and limit the strokes of said cut-ofl
governor, and the said cut-off governor i8
provided with valves u!, which are opened by
said projections ¢ ¢ when the said cut-off
governor is at the end of the stroke, so that
when the said governor strikes the said bear-
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ings the VELIVBS will be opened automatically,
and any air within the tube-chambers of the

-governors will be immediately released, so
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that further movement of the power-piston ¢

will not be impeded by the air. The projec-

tions ¢’ are preferably provided with rubber
cushions to prevent any noise being occa-

sioned by the impact of the cut-off valve
agalnst the said projections. This construc-
tion allows me when the pipe m isfully opened
to use afull expansion of thesteam admitted.
The speed given to the piston by the full
steam-pressure will cause the piston to ad-
vance more rapidly than if I throttled the ad-
mission of the steam. 7The corresponding
inerease of the speed of the piston u° will pro-

duce a more rapid compression in the tubu-

lar ends of the governing cut-off wand cause
an earlier movement of said eut-off and with
1tan earlier movementof thegoverning-valve.

If the admission of steam is throttled by

partly closing the admission - valve (not

shown) connected to the pipe i, the power-
piston will not advance as rapidly, and the

governing cut-off piston w® will only force the
alr equal to its ability to escape through the

by-pass or escape-valve %% and as a result

the governing cut-off will be moved by the |
piston «° therein, said piston w° striking the |

end of the chamber %', when the governing
cat-off, and with it the governing-valve, will
be held from further movement by contact
with the projection {'. |

The power-piston may be in connection

with a pump-piston C, working in connection
with the pump-cylinder C' and connections

to force water from a suitable reservoir (not

shown) to a boiler (not shown) in any suit-
able and efficient manner. |

In operation of the engine, the live steam,
being admitted through the duct m, Fig. 3,
to bring the piston to the position shown in
sald figure, has passed through port /, cham-
ber 2% and port A’ into the working power-

cylinder and has driven the power-piston to

near the end of its outward stroke to the right
and with it the governing-valve n. The

steam has also entered from duct m through

duct p to the space between the heads ' of
the valve n into position to act on the right-
hand head 72’ of the valve 2 to drive said valve

to the right, when said valve+ will in succes-

sion close the steam-port 2/, close port &, open
port [/, elose port /, and again open port A,

the valve 7 having effected these results and

the fall pressure of the steam admitted
through the port m having been directed
agalnst the piston ¢ to drive the same to its
shown position. During and after the clos-
ing of the valve-port 2/, and while the port
h 18 still uncovered, the steam ac¢ts expan-
sively to continue the driving of the piston
¢, the steam at the right of the power-pis-
ton meanwhile passing through port A, open-

ings r, duets 7', and passage r° to the atmos-

phere or a condenser. Port 2 being closed,

r

=3

of the piston C, aSsisted by the inertia of the '

piston, will still drive said piston, compress-
ing the steam to right of said piston, when

valve 72, continuing its motion, will uncover
port 2 and admit steam to the right of the
piston c.
pressed steam and newly - admitted steam
through port A will cushion the piston ¢, and
upon the opening of port i’ it becomes an ex-
haust-port, and the power-piston ¢ will be

driven in an opposite direction from what has

Until port /' is opened the so-com-

70

75

been heretofore described. Theexhaust from

the valve-chambers 2%, flowing out alternately

30

through ports k& &, passes either directly out

through porto orthrough valve n to said port.

These movements are repeated alternately to

effect the desired reciprocations of the piston
¢, as will be nnderstood. - -

Should the speed of the piston ¢ increase
above a desired normal, the cut-off governor
operates to reduce the speed in the manner
already described. | |

‘Yarious changes of construction and opera-
tion may be made from whatI have positively
described in the foregoing specification with-
out departing from the spirit and scope of the
invention, and I therefore do not wish to be
limited by suchdeseription except asthe state
of the art may require. |

‘Having thus described the invention, what
I claim as new is—

1. In an engine, the combination with the
casting havinga main ¢ylinder-chamber for a
power-piston, and a valve-chamber parallel
with the said main chamberand suitable ports
and steam-passages, of a power-piston, and

anoperating-valve havinga valve-rod s, work-

ing in connection with and operated by a slid-

90

95

100

105

ing cut-off governor v, having a piston there-

in in connection with the power-piston, sub-
stantially as set forth. |
2. In an engine, the combination with the

casting having therein chambers for a power-

piston and an operating-valve and having
steam ports and passages, of said power-pis-

ton and operating-valve, the latter having a

valve-rod adapted to be moved by a sliding
governor having pneumatic chambers at its
opposite ends, valves or openings connecting

sald chambers with theouteratmosphere, and
a piston reciprocated between said valved
chambers by the power-piston, substantially’

as set forth. | |

3. In an engine, the combination with the
cylinder having a power-piston chamber and
power - piston, a valve-chamber and valve
therein, ports and steam-passages, of a valve-
rod extending from said valve toa cut-off gov-
ernor and said governor comprising a pneu-
matic piston and cylinder, the latter having
at opposite sides of the piston valves or vents

leading into the open air, substantially as set

forth.

4. In an engine, the combination with the
cylinder, having a power-piston chamber and
power - piston, a valve-chamber and valve

the expansive force of the steam to the left | therein, ports and steam-passages, of a valve-

IIO
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rod extending to and operated by a sliding

‘governor, said sliding governor having air-es-

10

15

20

cape openings at opposite ends, and a longi-

tudinal slot between said ends and having a
piston therein in connection with the said
power-piston and adapted tooperate the same,
substantially as set forth. |

5. In an engine, the combination with the
cylinder having a power-piston chamber and
power - piston, a valve-chamber and valve

‘therein, ports and steam-passages, of a valve-

rod operated by a sliding governor, said slid-
ing governor having a limited movement be-
tween stops ¢, ¢, and having air-escape open-
ings at opposite ends and a longitudinal slot,
and having therein a piston connected to and
working with the main power-piston,substan-
tially as set forth. |
6. In an engine, the combination with the

eylinder having a power-piston chamber and

its power - piston, a valve-chamber parallel
with said piston-chamber and communicat-
ing therewith, and steam supply and exhaust

 passages, of a governor for operating said

30

35

valve by compression of air, said governor
being provided with opposite air-chambers in
which air may be compressed to effect a move-
iment of said governor and valve-rod,substan-
tially as set forth. - '

7. In anengine, the combination with the
cylinder having a power-piston chamber and
its power- piston; a valve-:chamber parallel
with said piston-chamber, a reciprocating
slide-valve in said valve-chamber, ports and
steam-passages,of a pneumatic governor hav-
ing air-chambers adapted - to permit the pis-

ton when under abnormally high speed to ef-

40

50

55

fect an air-compression and a transmission of

power due to such compression to said gov-
ernor, whereby said governor effects an ad-

vanced reverse action of the.valve,open vents
connecting said air-chambers with the atmos-
phere, and means for regulating said vents,
substantially as set forth. o
8. In an engine, the combination with the
cylinder and power-piston and means for sup-
plying the same with steam, of a valve con-
trolling the supply of steam to said piston,
whereby it is operated, and pneumatic cham-
bers having therein a piston «°, in connection
with the power-piston and operated by the

latter, said chambers having open communi-

cation with the atmosphere at their opposite
ends, on opposite sides of the piston, and sald
piston %, being adapted to either expel the
air from a chamber through the said open
communication with the atmosphere or eifect
a compression of air in said chamber to cause
an operation of the valve, according to its

6o speed, substantially as set forth.

9. In an engine, the combination with the

690,511

eylinder and power-piston and means forsup:

plying the same with steam or motive fluid, of
a valve controlling the supply of steam to said -

piston, and a governor movable to effect a
movement of ithe valve and having therein
air-chambers at opposite ends in open com-
munication with the atmosphere and also hav-

ing relief-valves u* and a piston arranged in

said air-chambers and adapted at abnormal
speed to temporarily compress entrapped air
in said chambers and thus transmit power to
the governor-valve, the last said piston being
in communication with the power-piston, sub-
stantially as set forth.

'10. In an engine, the combination with the

power cylinder and piston and means oper-

ated thereby, of an operating-valve and 1ts
governor, and the valve ¢, arranged in cham-

‘bers parallel with said power-cylinder, said

valve ¢, having piston enlargements near 1ts
opposite ends adapted to be driven recipro-

cally by steam introduced thereto at the in-

ner sides, substantially as set forth.

11. In an engine, the combination with the
power-cylinder and its piston, of an operat-
ing-valve 7, and its governor, and the valve
i,interposed between the said operating-valve
and the cylinder, said valve 4, having piston

heads orenlargements ¢, and furtherenlarge-
ments or heads 72, to cut off the flow of steam,

substantially as set forth.

12. In an engine, the combination with the
casting having the power-cylinder chamber
with ports &, ', a valve-cylinder chamber in

 communication with said power - ¢ylinder

chamber through said ports, steam-passages

70
75

80
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opening into said valve-cylinder chamber

near the opposite ends in from the said ports
h, h', exhaust-ports 7, at the opposite ends ot
said valve-cylinder chamber and ports 7, %,
near the inner end of the first enlargement of
said valve-cylinder chamber, the said valve-
eylinder being small at the center, enlarged
at b7, to form a steam-chamber and further
enlarged at the outer ends to receive the
heads 42, 7, and a governing-valve chamber
having a live-steam port p, and said ports or
passages, &, opening therein from the valve-
eylinder chamber, of a power-piston, a valve
i, having near and at its opposite ends corre-
sponding enlargements, and a governing or
operating valve controlled in its movements
by a governor, substantially as set forth.

In testimony that I claim the foregoing I

have hereunto set my hand this 19th day of

March, 1900.
JOHN C. BLEVNEY.

Witnesses: |
CHARLES H. PELL,
C. B. PITNEY.
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