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To all whom it may concern: -
Be it known that I, Cmarims F. PrEscorr,

a citizen of the United States, residing at

Philadelphia, in the county of Philadelphia

and State of Pennsylvania, have invented
certain new and useful Improvements 1n

Engine Valve-Gears, of which the following
15 a specliication. |
My invention relates to engine valve gears,

and more particularly to means for delaying

the “events” of opening and closing of the
exhaust port. - _ |

My invention relates more particularly to
modifications of existing valve gears and
valves for steam engines by means of which
better distribution and economy of motive
fluid may be had. |

The object is to provide a simple and
easily adjustable mechanism, by means oi
which the length of the faces of slide valves
for steam engines can be varied auntomatic-
ally,
pots, toothed gearing or other troublesome
parts, in such a manner that later exhaust
opening and closing events can be had than
with ordinary gears operating slide valves,
the faces of which are invariably fixed 1n
Jength. The results of these late events are:

First: The steam is retained longer in the

cylinder, thereby increasing the ratio of ex-

pansion and getting more work from a given

quantity of steam. Second: The exhaust re-
mains open during a greater portion of the
return stroke, thereby nsuring a lower back
pressure and less volume in compression and
decreasing negative work. Third: There be-
ing a smaller volume in compression, 1t 1s
not necessary to provide the larger clearance
spaces which are usual in steam engine cyl-
inders and it is my intention to so design
the cylinder that the clearance spaces will
be relatively small and thereby secure an in-
creased ratio of expansion for a given cut
off, while with the smaller area of port walls,
the radiation of heat and condensation of
steam will be relatively less than with usual
designs. .

In a primitive valve gear, the valve has
neither lap or lead, the eccentric is set ninety
degrees from the crank, and there 1S NO eX-
pansion or compression. This is commonly

known as a square setting. In order to ob- |

and without the use of springs, dash

—

1 tain expansion, it is necessary to add steam

lap to the valve. When steam lap is used, it

is necessary in order to admit steam at or

near the dead center to advance the valve

by approximately the amount of steam lap,

from 1ts central position, and to do this, 1t

is necessary to advance the eccentric sufli-
ciently for the purpose. The result of this
is that with the exhaust edges of the valve

lapless as in the primitive valve, the exhaust

is closed quite early in the return stroke, and
compression sets 1n causing a large amount
of negative work. This can be overcome by
cutting away the exhaust edges of the valve,
so as to delay closure of the exhaust, but
only at the expense of an early exhaust open-
ing which would result in great loss ot
power, so as a compromise, the exhaust edges
of the valve are usually made line and line
with the exhaust edges of the ports. This
results in a very early closure of the exhaust
and heavy compression at early cut offs, and
malkes it necessary to provide large clear-

ance spaces which cause great loss of efii-

“clency.

In the accompanying drawings, Figure
1, is a view partly in longitudinal section
illustrating my improvements. ¥ig. 2, 1s
an enlarged view. in longitudinal section
through the steam chest and valves. Ifig.

'3, is a view in cross section on the line »—w

of Fig. 2, and Fig. 4, is an edge view of
lever 16, showing the location of the several
connections at its upper end.

Referring to drawing Fig. 1. For the
purpose of illustration, I have chosen the
Walschart valve gear in which the primi-
tive movernent is derived from a return
crank on the crank pin of the engine, while
the advance movement of the valve 1s ob-
tained through the medium of a combining
lever, which vibrates in unison with the

cross head of the engine, and which gear 1s

quite common in locomotive practice. My
improvement is also well adapted to and
can be used with other reversing gears, and
the automatic gears which are common to
high speed stationary engines. I propose to
use a divided slide valve provided with rid-
ing shoes at either end, one portion 19 of
which carries the steam edges, and 1s oper-

ated by rod 18, and the other portion 21
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valve 15 at 35.

22

carries the exhaust edges, and is opel'ated
by rod 20. The point of connection of rod

18 which operates the steam edges of the
1t the
of rod 20 which operates the exhaust edges

of the valve were located at 83 which is the
~fulcrum of the combining lever to the radius

rod 15, the exhaust edges will be at the same

| p051t10n as 1n the prlmltwe oear, and there

will be no compression and the release will
be at or near the dead center, while with
rod 18 connected at point 35, the steam
edges will have the large advance necessary

| ,for early cut off. However those familiar
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with the art, know that it is necessary to
have some compression to mechanically

cushion the 1"e01plocat111 parts -of the en-

gine. To provide this, 1t 1s only necessary

to choose some . point 34 intermediate be-
tween points 33 and 35, which will give the
~ amount of advance necessary to promde suf-|

ficient compression to fill the clearance
spaces to the pressure deemed necessary.

In designing the valve, it is necessary to
provide an annular space between the steam
and exhaust edges at either end of the valve,
the long itudinal dimension of which is
slightly gre%ter than one-half the difference
between the maximum movement of the
steam and exhaust edges, which is due to
and derived from the crosshead of the en-
gine. This 1s mnecessary to avoid damage
due to the difference in travel and linear
advance of the two portions of the valve,
one of which 21 partakes more of the primi-
tive movement of the gear than the other 19.
- Having thus described my invention what
I claim as new and desire to secure by lLet-
ters Patent is:—

and cylinder, of inlet and exhaust valves
in said chamber, said exhaust valves being
connected by a. tubular barrel having circu-
1%1 flanges at its ends mounted to sllde with-

- 1n the cyhndmml inlet valves, rings around

~the barrel connected thereto and promdmcr

50

1"1(11110 shoes in the valve elmmber nd mech-
anism for transmitting varying SPeed and
linear fldvance to the 1111613 and exhaust valves

~ with relation to each other.

55
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. 2. In a.valve gear for steam engines, the
combination with an engoine 0}71.11%:1611:'j 2 valve

chamber and ports connectmo the chamber
aiid cylinder, of mlﬂt and exhaust valves in
saild chamber sald exhaust valves connected
by a tubular barrel, & longitudinal web in
md barrel, .an ope mtmo, rocd projecting

_"throuoh one of said 1nlet v“:.,lves and secured

to ald web, an operating rod secured to

“both of sald inlet valves; and mechanism
for transmitting varying speed and linear

point of connection |

vance to the

1. In a valve gear for steam enomes the
‘combination with an engine cylmder 2 valve
~chamber and ports connectmg the chambe.r_

522,036

I advance to the mlet and exhaust V‘Lh es Wlﬂl
Crelation to each other. | |
3. In a valve gear tor steam engines, the ._

combination Wlth_ an engine cylmder a V&lve

.69

chamber and ports cennectino' the Chfi;mber_

~and cylinder, of inlet and exhaust valves in
galid ﬁhamber sald exhaust valves connected

by a

through said openings, a shoulder on said
rod aﬂmnst one inlet valve, a nut screwed
onto the end of S‘lld I'od .«md against -the

other inlet valve, a spacing sleeve around
said rod between S‘"le inlet valves, an operat-

1110 rod secured to said b‘bl‘}f’el and mechan-

with relation to each other. L
4. In a valve gear for steam enomes, the
(,onmum ion with an engine cylinder, a valve

chamber and ports connectmo the ehamber -

fmd cylinder; of inlet and ethmt valves 1n

said chamber, sald exhaust valves connected

by a tubular barrel, a longitudinal web In
md barrel, an operating rod projecting

70
tubular b el said inlet valves having
-‘Lhﬂed openings, :5111 operating rod ezxtendmo

75

ism for transmitting varymo speed and
Jinear advauce to the inlet and exha,ust Valves

80

85

through one of said inlet ‘F‘IIVGS and secured

to sald web, said inlet valves hzwmo alimed
openings,

extendmo'
der on sald rod

an opemtmﬁ‘ rod
through said openings, a shou

ag ‘Lll'lSL 0116 Hllet Va 1ve b AU SCI’GWE’:d OIltO

90

*he end ot smd 1‘*0(:1 fmd against the other -

inlet valve, a spacing sleeve “around saild rod
between said inlet valves, an operating rod

secured to said barrel, ‘md mechanism for
transmitting varying speed and linear ad-
inlet and exhaust ‘JELIVGS with -~
100

1‘61&‘[1011 O 8‘1(31’1 other. o
In a valve gear for steam engines, the
cmnbmatmn Y'"f’lth an engine cylmder a valve

chamber and ports cmnectmo the chamber

and cylinder, of inlet and e;ahaust valves, a

tubular barrel mtegral with said exha,ust_

valves, and reduced in diameter throughout,
rings around said barrel, connected thereto'
and constituting riding shoes in the valve
chamber, a 1011011;11(:1111&1 web in said barrel, -
an operating rod projectine through one of
said inlet valves and secured to said web,
an operating rod secured to both of said i in- _
let valves, and mechanism for transmitting
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Varying Speed and linear advance to the in-

let and ethmst Valves Wlﬂl 1*e1at1011 to each
other.

6. Tn a valve Gear fo steam en 1nes, the

‘combination with an engine. cyhnder a valve _
chamber and ports connectmﬂ the chamber |

and cylinder, of 1nlet and exhaust valves, a
tubular barrel 111teora,1 with said eﬁhaust
vqlves and reduced m diameter throughout,
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rings around said barr el, connected thereto_ |

'_‘Ll’ld constituting riding Shoes i the wvalve
‘chamber,
1 o-pemngs

sald 1111&1; Valves 11£LV1110 alined
an 0pe1:"atmo - rod extendmg

125
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through said openings, a shoulder on said
rod against one inlet valve, a nut screwed
onto the end of said rod and against the
other inlet valve, a spacing sleeve around
- said rod between said inlet valves, and mech-
anism for transmittine varying speed and
linear advance to the inlet and exhaust
valves with relation to each other. |

In testimony whereof I have signed my
name to this specification in the presence of 190
two subscribing witnesses.

CHARLES F. PRESCOTT.

Witnesses:
R. H. KreNkEL,
J. A. L. IMULHALL.
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