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UNITED STATES

PATENT OFFICE.

EDWARD II. WEATHERHEAD, OF CLEVELAND, OHIO.

VALVE.

SPECIFICATION forming part of Letters Patent No. 437,806, dated October 7, 18890,

Application filed July 11, 1889,

To all whom it may concern:

Be it known that I, EDwARD H. WEATHER-
HEAD, a citizenof the United States, residing
at Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvementsin Valves; and Idohere-
bydeclarethatthe followingisafull,clear,and
exact description of the invention, which will
enable others skilled in the art to which it ap-
pertains to make and usethe same.

My invention relates to improvements in
valves; and the object of the invention is to
provide valve mechanism whereby the flow
of any fluid under pressure may be automati-
cally directed and controlled.

To this end the invention consists in the
construction and arrangement of parts, sub-
stantially as shown and described, and par-
ticularly pointed out in the claims.

In the accompanying drawings, Figure 1 is
a vertical sectional elevation of one form of
the apparatus, showing what may be termed
a “single-acting” valve. Fig. 2 is a vertical
central section of the same device, showing
the valve in the reverse position from Fig. 1.
Fig. 3isa detail view of the valve-tube, partly
in section, and showing its position when dis-
charging from beneath the piston to permit
the valve to descend. Xig. 4 is a cross-sec-
tion of the device on line « «, Fig. 2. Fig. 5
is a vertical central section of a double-act-
ing valve similar in prineciple of construction
and operation to the device shown in the pre-
ceding figures. Fig. 6 is a similar view with
a different portion of the parts. Fig. 7 shows
the lever mechanism used. '

In Figs. 1 to 4 the apparatus is shown in
connection with what may be termed a “hy-
draulic air-pump,” whereby hydraulic press-
ure serves to force air in a compressed state
into any attached receptacle,chamber, or the
like, and the water acts only on one side of
the compression-plunger. In the remaining
figures the water passing through the appa-
ratus may act on either side of an associated
piston, according to the position of the parts,
and this piston has a rod which may operate
a compression-plunger, asin the firstinstance,
or serve some other purpose. In either case
any fluid—as water, steam, gas, or the like—
may be employed, and the pressure thus af-
forded may be taken off to pump air, water,

Serial No, 317,224, (No model,)

gas, or other fluid, or to do other work to
which it is adapted.

In the several drawings, A represents the
valve-casing, which may be made in as many
parts as convenience shall dictate.

The several views, except I'ig. 7, are drawn
to full working size, but may be made larger
or smaller, according to the special worlk to
be done.

Above the casing A in Figs.1 to 4 is the
compression-cylinder B, broken outf centrally
in Fig.1tobring the view within the limits of
the drawing. In this cylinder is a plunger
C, against which the water acts at the Dbot-
tom and before which the air is forced out
through nozzle b, as is common in this art.

Any suitable construction of cylinder Band
plunger may be employed, these parts form-
ing no essential part of this invention and
serving merely to show one method of opera-
tion in which my improved valve is employed.

Assuming now that I have fluid under
pressure and I desire to impart this press-
ure to the plunger C and to automatically
charge and diseharge the cylinder B beneath
said plunger, the case A is provided with an
inlet-port a, which admits the fluid to the dif-
ferential chamber within the case. Just above
the inlet-port a belt o’ is formed in the cas-
ing and separated from the chamber by a
wall a% having perforations or openings o,
through which fiuid is free to pass into the
said belt. Ifrom the belt o’ extends a series
of vertical passages or ducts—one or more—
which open into the cylinder B, so that when
the valve and other parts are in the position
shown in Fig. 1 the fluid is free to pass to
the cylinder B through the channel above
deseribed, as indicated by arrows in Fig. 1.
Meantime the fluid has also a downward
course, so as to prepare the parts for the re-
verse movement when such movement should
occur. The mechanism for this and other
purposes consists in a valve D, fitting closely
in the narrower portion of the chamberof the
casing and provided with a hollow neck d,
connecting a piston D’, working in the wider
portion of the chamber in the bottom of cas-
ing A. The valve and piston are packed
fluid-tight both within and without, so that
no fluid can pass except through the chan-
nels provided for that purpose. Extending
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through the neck of the valve and pistonisa
valve tube or pipe E; having a bore a portion
of 'its length ‘and provided with a head e at
its top.  This tube is free: to slide longitudi-
nallyin the valvewithin certainlimits (fixedin
Fig.1,2,and 3} by the construection and move-
ments of plunger C—that is, wlen the plun-
ger C riges to its extremity it catehes the head
¢ of the tube, as seen in Fig. 3, and carries
said tube to the position seen in said Fig.:3;
and when the plunger is down the ‘tube E is
pressed down by the head of the plunger C,
bearing on the head of the tube: E, Fig. L
Now, in:order :that: the pressure-fluid ‘may
find its way beneath piston D', the neck d hasa
series of openings d’, or .one ormore at inter-
vals about its eenter, which admit the fluid
to the chamber d? in said neck between its ex-
tremities and ‘extending around.the tube E.
The:tube B has corresponding openings €,
which admit'the fiuid from: chambeér.d?ito the
inside of tube E, whence it flows into cham-
ber d® beneath piston D’ through said tube.
The: pressure-fluid : will continue to flow
through d’, d? ¢/, and hollow tube E to cham-
bher d® until piston D! is foreed up asfar asit

*can go, which is: the position seen in Fig. 1.

30

‘When in this position the valve D of course
has moved up and uncovered iopenings :¢?
whereby the fluid is enabled to flow into cyl-
inder B,as seen in Fig.1,and this position: of

' 'the parts continues until the plunger ©C has
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sufficiently risen to carry the tube E up: to:

the position shown in Fig. 3. When this oc-
curs, the plunger C has spent its stroke, and
the fluid beneath piston D’ begins to dis-
charge through the tube E and openingse’,
Fig. 2, above valve D, and out through ex-
haust-port ¢, Asthe discharge continues be-
neath piston D’, the said piston and valve D
continue to descend, not alone by gravity,
but by reason also of the pressure on the
greater area of the back of piston D’ com-
pared with the exposed area of valve D. The
discharge from chamber d® goes on till the
chamber is emptied, and meantime the valve
D drops down past openings a® which places

“said openingsin free communication with the

space above said valve and the exhaust-port
a5, as seen in Fig. 2. The fluid in cylinder B
will then escape through the channel thus
opened and the respeective parts will resume
the position from which they start to repeat

"the operation above described—that is, the
55.

fluid will again flowin through openings d? ¢’
beneath piston D’ and cause a balanced press-

“ure on either side of piston D’, and thereby

60

- allow the entire fluid-pressure to acton valve
D and force it to its proper position, as seen

in Fig. 1, when the channel tocylinder B will

" be reopened. Thus the operation continues
“automatically and repeats itself indefinitely.

65,

_Thesameé principles of construction and op-
ération reappear in Figs. 5 and 6 with certfain
‘additions of elements. Here I have valve

. D’ and pistons D? in part with valve D, an

-additional fluid-belt ¢f, and an additional ex-

haust «, which is from the :lower portion of
the casing between the two pistons. . Thefluid-
pressure in this construction is taken from
the side of the casing through ducts g and g’
alternately: instead. of at the top, where in
Fig. 1: duets a* are shown for a like purpose,
and the fluid is delivered to a cylinder having
fluid-channels ¢* running to: its .extremities
and communicating with the duets.g and g".
Apiston H, witha rod I, plays in this e¢ylinder,
and pressure is ‘automatically: introduced to
cither end alternately, according to: the posi-
tion of the valve mechanism. ' Thus if the
partsaveinstarting position the flnid will pass
through openings d? ¢/ and the tube K beneath
the Jower piston; and the valve D will be
foreed into the position showninFig. 5. Thig
will open the way for the fluid from the indue:
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tion-port @ into the chamber between valveD :
and valveD’,and thence through openings o?

andbelto tothe port gandabove the piston .
Atthesametime valve D! will be carried abeve
bhelta’andopeningsad,sothat thefluid beneath
piston H may flow out through portg” and said
openings to: exhaust :a’ and o’ : The indue-
tion-port & is on the opposite side of the cas:
ing,as seen centrallyin Figs. 5 and 6. 'When
the piston H descends under the pressure
thus introduced,it carries itg rod I down with
it. 1 The valve-tube E:is therefore connected
with this rod to get a similar movement to
that obtained in Figs. 1 to 4, and forthis pur-
pose I employ a lever K, pivoted: toward its
lower end to a suitable supportand connected
by alink k& to the top of tube E, while its up-
per end is slotted and attached to the rod L
Thus when the rod I descends it raises the
tube E to the position seen in Fig. 6, which
provides an exhaust-channel for the chamber
beneath piston D2 As this exhaust goes on
the valve D’ and piston D? and valve D de-
scend, and when down, as in Fig. 6, an open
fluid-channel is made to the opposite or lower
side of piston H, as indicated by arrows in
said figure. The exhaust now is from the
upper portion of cylinder G and all the ac-
tions are reversed,substantially as above de-
scribed with reference to the single-acting
valve mechanism. g

Any suitable manner of operating the
valve-tube E may be adopted, and the valve
mechanism may be employed wherever it
may be found practicable.

The operation will readily be understood
from the foregoing description, and need not
be more fully described.

In the construction shown in Figs. 1 to 4
the plunger C ordinarily is made of such
weight as will assist in the rapid discharge of
the fluid from beneath it; but in the double-
acting form shown in the other figures the
counter-pressure of the fluid serves to aid in
the discharge,and with such form a horizon-
tal cylinder G is equally practicable.

The position of the valve mechanism and
casing herein described is not material; but
the terms *top,” “bottom,” and “sides” are
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used to facilitate description, and not in the
sense that the case must always be placed in
the positions shown.

Having thus described my invention, what
I claim asnew,and desire to secure by Letters
Patent, is—

1. A valve and a piston of different areas
having a rigid open connection and a recip-
rocating tube extending through said parts,
said tube provided with lateral portsopening
into an inner passage extendingto the end of
the tube below the piston,said ports and pas-
sage in the tube admitting fluid beneath the
piston and discharging the same therefrom,
in combination with the casing having ports
leading into and out of the same, substan-
tially as described.

2. A valve and piston rigidly connected
and an independently - reciprocating tube
fixed fluid-tight upon its outside in said parts
and extending through the same, said tube
having perforations through its side to admit
fluid beneath the piston and to discharge it
behind the valve, in combination with the
main casing having a port to admit fluid be-
tween the piston and the valve and a dis-
charge-port behind the valve, substantially
as described.

3. The main casing having differential
chambers and inlet and discharge ports and
a connected valve and piston of differential
area in said chamber, in combination with a
tube fluid-tight on its outside in said valve
and piston, having lateral openings adapted
to work above and below the valve, and open
at its lower end, and a device under fluid-
pressure to move said tube independently of
the said valve and piston, substantially as
described.

4. A casing having differential fluid-cham-
bers, with inlet and discharge ports at ifs
sides and closed at one end, in combination
with a piston working in said closed end, a
reciprocating tube extending through said
piston and having perforations outside of the

piston, and a channel communicating there-
with to admit fluid behind said piston, and a
valve of less area than said piston rigidly con-
nected withsaid piston and packed fluid-tight
on said tube, substantially as described.

5. The main casing having chambers of
differential diameters, a piston in the larger
chamber, and a’valve in the smaller chamber
having rigid open connection with the piston,
an inlet-port between piston and valve, and
an outlet-port behind the valve, in combina-
tion with a tube extending through valve and
piston and having side openings and open at
one end to admit fluid before the piston and
to discharge fluid behind the valve, and means
to operate the tube independently of valve
and piston, substantially as deseribed.

6. In combination, the casing, a pair of
valves and a piston rigidly connected, and a
hollow tube extending through thevalves and
piston, said several parts provided with suit-
able fluid-channels, substantially as set forth.

7. The casing provided with induction and
eduction ports and a’double set of fluid-belts

and ducts leading from said belts, in combi-,

nation with a pair of valves and a piston con-
nected together, a hollow independently-slid-
ing tube extending through the valves and
piston, and openings for the passage of fluid
from the inside of the casing through said
tube, substantially as set forth.

8. The casing provided with suitable in-
duction and eduection ports and a double set
of fluid channels or ducts alternately admit-
ting fluid under pressure to a supplemental
cylinder and discharging the same, in com-
bination with valves and a piston connected
together, and a free-sliding valve-tube ex-
tending through said valves and pistons, sub-
stantially as set forth.

EDWARD H. WEATHERHEAD.

Witnesses:
1. L. COREY,
H. T. FISHER.
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