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To all whom it may CONcer:

Beit known thatwe, FRANK L. REEDER and
ALBERT B. FREVILLE, citizens of the United
States, and residents of T.ouisville, in the

¢ county of Jefferson and State of Kentucky,

have made a certain new and useful Inven-
tion in Steam-Actuated Valves; and we de-
slare the following to be a full, clear, and eX-
act description of the same, such as will en-
1o able others skilled in the art to which 1t ap-

pertains to make and use the invention, ref-

erence being had to the accompanying draw-
ings, and to
thereon, which form a part of this specifica-
15 tlom. |

Figure 1 i a central vertical section of our
pump. Kig.2isa section on the line x «,
Pig.1. Tig. 3 isadetail fragmentary section
on the line v v, Fig. 1, the levers K X being

20 shown in side elevation. -
Thisinvention hasrelation tosteam-pumps,
the object being to provide an improvement
upon the steam - actuated valve for which
Letters Patent were granted April 27, 1886,
2¢ and numbered 340,319, :
With this objeet in view the invention con-
<ists in the novel construction and combina-
tion of parts, all as hereinafter desecribed, and

pointed out in the appended claims. |
Referring to the accompanying drawings,
the letter A designates the steam-cylinder of
an air-compressor, and B the air-compress-
ing cylinder, having a common piston-rod C
and pistons C’ and C- | _
D is the steam-chest, and E and F the in-
duction and eduction passages, respectively,
for steam to and from the cylinder. -
H s a balanced piston slide-valve recipro-
cating in the steam-chest,of hollow cylindrical
40 form throughout, the interior
constant communication with the passage L
at ¢, having steam-ports at ¢ ¢ in alternate
communication with passages f f to admit
steam to the cylinder, the chamber H'in the
42 lower wall of which valve is in alternate
communication with passages f f to exhaust
<team from the cylinder. g is a pin engag-
ing slot g’ of said valve 1o prevent turning
thereof, ana ports ¢ are provided upon both
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5o sides of such valve, so that no matter which |

characters of reference marked |

of which is in |

|

steam-port /» to passage
wardly into communication with the eylin- 55
drical chamber I, extending longitudinally of
the cylinder at one

engine shown by valves A% carried by
springs 72, secured to the valve-wall.

rod-valve J, having passage 75

way it is inserted in place there will be no
blocking of induction-passage K.

Tn each end wall of piston-valve H is a
h', extended down-

side of the steam-educ-
tion passage I, said ports /v being closed to
prevent the escape of steam in the vertical
fiat

Reciprocating in chamber] isa cylindrical
alternately

connecting passages h' with passages 7% 7%,

leading from eduction-passage F into cham-

her 1. This rod-valve is reciprocated by

means of short intermediately-pivoted levers

K K, having the work-arms thereof acfing
against the end of the valve and the power-
arms thereof extended downwardly and pro-

jecting through the end walls of the ¢ylinder
path of the moving

to a slight extent in the _
piston when it has aboutco mpleted the stroke.
Passages k & connect the cylinder with cham-
ber I at each end thereof, in which passages
said levers K K work. The rod-valve con-
sists of a'central portion 7% in which 18 pas-
sage j, reduced portions around which is a

‘wide annular groove 7° at each side of part

and a series of Narrow alternating annular
arooves and ribs extending to near each end
of the rod-valve to reduce the weight and

friction of said valve and act as a water-pack-

ing. The annular grooves 75 serve to alter-

nately connect exhaust-passages 7% with pas-

sages /' to exhaust steam from between thé
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end walls of the piston slide-valve and the
steam-chest. A spring-pressed pin k' bears

in a guideway k* of said rod-valve to pre-
vent vibration of the molecules thereof, which
vibration has been found objectionable in
practice. | |

In operation when the piston nears the end
of each stroke levers K K are actuated to
bring passage j of the rod-valve into commu-

nication with the exhaust-passage f to open
valves h? and admit exhaust-steam between

the end walls of the steam-chest and the pis-
ton-valve to actuate such valve.

-
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* In order to cushion the piston at the énd of wﬁ_,---
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the stroke thereof and to aid in the reversal
of the movement of the piston, we provide a
steamway ¢ in the inner wall of the cylinder,
aveachend thereof, of alength a little greater
than the width of packing-rings ¢’ of the pis-
ton, whereby when the piston has almost com-
pleted a stroke steam finds its way around
the piston to the opposite side thereof.

Referring to the air side of our pump, the
10 cylinder B thereof is provided at each end
with the double valve-chambers 1 and 2, each
in direct communication with said cylinder
by short passages 3 of a length equal to the
thickness of the cylinder-shell at such points.
4 indicates the valve cage or bushing, having
a tapered threaded engagement with each
sald chamber and provided each with a jam-
nut 5, having air-inlet openings 6. These
bushingshaveintermediate perforations com-
municating with grooves in the inner walls
of the valve-chambers, which grooves com-
'‘municate with the short passages aforesaid.
The bushings have double valve-seats, for
which inlet and exhaust valves 7 and S are
provided. o

The lift of the exhaust-valves is ad justably
limited by screw-plugs 9, and the lift of the
Inlet-valves is limited by the radial guide-
flanges of the exhaust-valves.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is— | |

1. In a steam-pump, g reciprocatory rod-
valve, and means in connection with said
valve for admitting exhaust-steam between
the end walls of the slide-valve and of the
steam-chest just before the piston has com-
pleted its stroke, substantially as specified.

2. In a steam-pump, a rod-valve, levers en-
 gaging said valve, and extending in the path
of the moving piston just before it has com-
pleted its stroke to reciprocate said valve,
and means in connection with said rod-valve
for admitting exhaust-steam alternately be-
tween the opposite end walls of the slide-
valve, and of the steam-chest. substantially
as specified,

5. In a steam-pump, a reciprocatory rod-
valve, an integral piston slide-valve, cylin-
> drical throughout its length, means for pre-
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| with the steam -chest; the

venting rotation of said piston slide-valve,
and means
and slide-valve for admitting exhaust-steam
between the end walls of
of the steam-chest, just before the piston has

completed its stroke, substantially as speci-
fied, -

55

inder having ports 5%, 72 communicating with
6o

the slide-valve, and |

S | Pleted its stroke,
4. Ina steam-pump,'a chamberIin the cyl- |

the steam-eduction passage for the cylinder,

chest, ports £, %, in the slide-valve in said

and ports 2/, A’ comm anicating with the steam- I

steam-chest in alternate communication with
sald ports A/, ', valves controlling said ports
65 N, I, arod-valve having a passage alternately l

connecting ports ?, 7 with ports h', h' to alter-
nately admit exhaust-steam between the op-

- at each end thereof, and s

{ around the piston,

677,328

posite end walls of slide-valve and steani-
chesti, means for reciprocating said rod-valve
Just before the piston hascom pletedits stroke,
and exhaust-ports alternately communicat-
ing with said ports, 7/, &/, substantially as
specified. -

5. In a steam-pump, a reciprocatory rod-

| valve, and means acting in connection with

sald valve for admittine exhaust-steam be-

/5

tween the end walls of the slide-valve and of

the steam-chest just before the piston has

completed its stroke, consistin gof achamber

in which said rod-valve reciprocates, ports or
passages connecting said chamber with the
steam-eduction passage of the cylinder, and
with the steam-chests, portsin the slid e-valve,
and valves for controlling such ports, said
rod-valve having a passage in alternate com-
munication with alternate ports connecting
sald chamber, and steam-eduction passage,
and with alternate ports connecting said
chamber and steam-chest, exhaust ports or
passages In alternate communication with
said ports connecting chamber and steani-
chest, together with levers engaging the end
portions of said rod-valve and extending in
the path of the moving piston, substantially
as specified.

6. In a steam-pump, a reciprocatory rod-

valve, and means in connection with said
- valve for admitting exhaust-steam between

the end walls of the slide-valve and of the
steam-chest just before the piston has com-
pleted its stroke, consisting of a chamber in
which said rod-valve reciprocates, ports or
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passages connecting said chamber with the

steam-eduction passage of the ¢ylinder, and
integral piston
slide-valve eylindrical throughout its length,
and having ports, and valves carried by flat
springs, for such ports, said rod-valve having
a4 passage in alternate communication with
alternate ports connecting said chamber and
steam-eduction passage, and with alternate

- borts connecting said chamber and steam-.

chest, exhaust-ports in alternate communicas
tion with said ports connecting chamber and
steam-chest,together with levers en gaging the
end portions of said rod-valve, and extending
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in the path of the moving piston,substantiall y

| as speeified.
in connection with said rod-valve [

7. Ina steam-pump, a reciprocatory rod-
valve, and means in connection with said
valve for admitting exhanst-steam between

i the end walls of the slide-valve and of the

steam-chest just before the piston has com-
together with a spring-

pressed pin engaging said rod-valve to check

molecular vibration thereof, substantially as
- specified. '

9. Ina steam-pump, means for cushioning
the piston at the end of its stroke, consisting
of a groove in the inner wall of the cylinder
panning the pack-
to allow the steam to pass
substantially as specified.
J. In a steam- pump, a reciprocatory rod-

Ing of said piston,

I120

125

I30




10O

677,328

valve, and means acting in connection with
said valve for admitting exhaunst-steam be-
tween the end walls of the slide-valve and the
steam-chest just before the piston has com-
pleted its stroke, consisting of a chamber 1n
which said rod-valve reciprocates, ports or
passages connecting said chamber with the
steam-eduction passage of the cylinder, and
with the steam-chest, portsin the slide-valve,
and valves for controlling said ports, said
rod-valve having a passagein alternate com-

munication with alternate ports connecting
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said chamber and steam-chest,said rod-valve
having alse annular grooves and exhaust
ports or passages in alternate cominunication
through such grooves with said ports con-

necting chamber and steam-chest, together

with levers engaging theend portions of said |

rod-valve, and extending in the path of the
moving piston, substantially as specified.

10. In a steam-pump, & reciprocatory rod-
valve, having alternate annular grooves and |

ribs to form a water-packing and reduce fric-
tion, and means in connection with said valve
for admitting steam between the end walls of

|
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the siide-valve and of the steam-chest just
before the piston has completed its stroke,
substantially as specified.

11. In a steam-pump, a reciprocatory rod-
valve, a balanced piston slide- valve, and
means in connection with said rod-valve for
admitting exhaust-steam between the end
walls of said slide-valve and of the steam-
chest just before the piston has completed its
stroke, substantially as specified.

12. In a steam-pump, a reciprocatory
valve, a balanced piston slide-valve of eylin-
drieal form, and integral throughout, and
means in connection with said rod-valve for
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admitting exhaust-steam between the end 4e

walls of said slide-valve and of the steam-
chest just before the piston has completed 1t
stroke, substantially as specified.
In testimony whereof we alfix our signas
tures in presence of two witnesses.
FRANK L. REEDLEL.
ALBERT B. FREVILLE:
Witnesses: _ '
CHARLES . FREVILLE,

FrRANEK. M. LOSEY.
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