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To all whom it may concerm:

. Beit known that I, EDwWARD H. WEATHER-
HEAD, a citizen of the United States, residing
at Cleveland, in the county of Cuyahoga and

State of Ohio, have invented certain new and

useful Improvementsin Hydraulic Air-Pumps;

and I do hereby declare that the following is a

full, clear, and exact description of the inven-
tion, which will enable others skilled in the
art to which it appertains to make and use the

same. | _ - o
My invention relates tohydraulie air pumps

" of the variety in which hydraulic pressure is

automatically controlled to compress air or to

force the same under pressure into a recep-

tacle or chamber, and to this end the inven-

tion consists in the construction shown and

~ deseribed and particularly pointed out in the
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 erating mechanism as
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claims. o

In the accompanying drawing I show a cen-
tral longitudinal sectional view of my new con-
struction of pumps, the same being broken out
transversely at two places to bring the draw-
ing on a large scale within the limits of the

sheet, and shortening the entire stracture to]

about half its proper length.

This invention is an improvement on the
patent to E. H. Weatherhead, No. 437,306,

" dated October 7, 1890, in which the valve
| 30

mechanism herein shown is covered by claims,
and I do not therefore lay claim here to said
mechanism in itself. Butin one of the forms
of pump shown in said patent a plunger is em-
ployed in the compression.cylmder,_a,nd it be-
ing desirable toavoid the useof this plunger
by reason chiefly of its weight, I have made
q construction in which the plunger isomitted
and a piston under hydraulic pressure Serves
to perform the same funetion. This has ne-

cessitated a partial reorganization of the op-

hereinafter deseribed

and claimed. - R _
A represents the main casing, inclosing the

Jower piston B, and the main valve C, and
having an induection port a, and an eduction
port . It will be understood that a constant
and equal pressure ol water 13 maintained
through the port a’, which 18 connected with
the water main of the city, or some

ro source of supply under the necessary head or

pressure. The valve C works in a chamber
D, which communicates at 1ts top directly

other

with the exhaust port ¢/, and has fluid inlet
and outlet passages d, about its lower portion.
That is, these passages serve to let the fluid
into the cylinder above when the valve C i

in the position seen in full lines, and to ex-

haust it therefrom when the valve is down be-
low the same, as seen in dotted lines, the way
being then clear for the fluid behind the said
valve in said eylinder to escape through the
exhaust port a’. The piston B and valve C
are rigidly connected, and in the connections

are openings ¢, through which, and the tube
E and the openings e therein, a fluid passage
| is provided to the chamber beneath the pis-

ton B to raisé the said piston. Normally the
piston B; having equal pressure on both sides,
will be balanced, and then the pressure up-
ward on the valve C will overcome the bal-
ance and the two parts will rise together. This

‘will open the passages d, asshown in the draw-

ing, when the pressure fluid is free to enter

‘the air compression cylinder F beneath the

piston G therein. - _
It will be understood here that the purpose
of the mechanism hereinbefore described is
to utilize the same through hydraulic press-
ure for the purpose of automatically com-

pressing and forcing air, and the air cham-

‘ber H in which this oceurs is in the cylinder
above the piston G. Thischamber has an air
inlet f and an outlet f’, and when the piston
G descends, the said chamber fills with air
through port f,-and when it ascends the air
is forced out through port f’. The piston &
is packed fluid tightso that no water can pass
intothe air chamber H upon its opposite side.

K represents an inner fluid pressure cylin-
der, shown here as supported on the head of
the valve chamber D, and of such diameter
as to leave a free fluid space between 1t and
the outer eylinder F. A piston L, in the cyl-
inder K is eonnected by a tube M with the
upper piston G, and the tube M and cylinder

-

55

60

A

75

80

B5

90

K are about equal in length, so that the pis-

ton G, will have sufficient movement to dothe
work for which it is designed. The tube M
is closed at its upper end, and passes through
a fluid packing in the head of eylinder K,
while at its lower end it has an opening for
the rod N which connects with the valve tube
E, and serves to operate the same. The rod

100

N has a head n, in the tube M adapted to be -
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engaged by the disk O, connected with pis-
ton L, so that when the said piston rises, the
said dlsL will engage head n, and raise the
valve tube E until its ports e, will come above
the valve C and thus form an open passage

way between the exhaust port a’, and the
fluid chamber beneath piston B, whereby said

chamber can be discharged and the piston B

with its valve C descend This descent will

continue until the valve C drops below ports
d,when the fluid in echamber or cylinder I will

exhaubt t111 ough said ports d and the exhaust.

opening a’. When this partof the operation is

- completed the piston G will have come down

IS
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- lished by pressure from below through holes

far enough to bear therod N and its tube E so
far downward that the portse, in tube E will

come Into communication with the normal

fluid pressure through ports ¢, and thus the

pressure upon piston Band yalve G will be re-
‘versed and these parts will rise so as to open.
ports d again for the inflow of water as be-

fore, and as seen in full lines in the drawing.

In the foregoing operation the piston.L. per-
forms an important office. Thus at the left
of the figure is shown a tube P extending be-

tween an opening in the top side of cyhnder.
K and the channel P/, which opens into.the
fluid inlet passage a, Whlle about the bottom.
of cyhndel K, beneath piston. I, are a series. |

of openings k. A constant fluid pressure is
thus maintained through tube P> above piston

L, while the pressuare beneath said piston.is.
1nte1 mittentaccording to the position of valve

C with respect to ports d. Hence when the

fluid exhausts beneath pistons G and I, the.

pressure behind piston L. through tube P will
force the said piston. and the eonnected pis-

ton G downward. Then when the downward |

limits of these pal tsand the tube E have been
reached, the action will be reversed and an
equ111b11um of pressure on. piston I. estab-

k. Meantime the full volume of pressure will
be exerted against piston G and the air in
chamber H fm cibly expelled.

To understand the operation of the pump

it should be remembered that there is a con-
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tinuous fluid pressure through the induction.

opening « against the under surface of the

valve C, the upper surface of the governing
piston B and the upper surface of the plston._

I. through the channel or passage P. When

the valve C is in the position shown, fluid
pressure enters into the chamber outside of.

said valve chamber through the openings d,

whence it passes into the middle piston cham-”
ber below the piston L through the openings |
e and up to the underside of the piston.G, and.

also - through openings c and ¢ and tube E into
the chambel beneath plStOIl B. This causes

the pistons L and G to rise, the. piston L be-
‘ing balanced by the equal pressure. of the

water upon both sides, and the upward press-

ure of the two pistons L and & being effected.
by the pressure of the water aﬂ'amst the bot-

|

valve passes beneath the ports d.

‘tablished throu gh

|

piston,.

501,00

N upwardso as to brlng the openings e above
‘the valve packing and in position for the fluid
to discharge above said packing through said

| openings ¢ and out of the eduction port a’.

70

This causes the water beneath the piston B to

‘bedischarged through thetube E and the said
openings e, whereupon the piston B and the

valve C eonneeted therewith descend until the
When this
isdone theinflow of the wateris eut off and the

‘exhaust from beneath the upper pistons Is es-
sald openings d and the

eduction port /. As this exhaust continues
pressure upon the lower piston L is exerted

‘through passage P and promotes the descent
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of those pistons.andthe discharge of the water

-beneath them, and this eantmues until they
‘have reached the lower limit of their stroke,
‘when the. rod N and the. tube E connected:
‘therewith are ecarried down.say to the position.
shown in the drawing, which cuts off dis-
-charge through the said. tube E from beneath
the plston B.

The operation. of the pump 18 automatie,
' and the discharge and inlet of the fluids is.
controlled by the valve C and the tube. E:
‘when they have moved. to. their. proper posi-
tions as herein deseribed.
The piston Bisa governing piston for valve
U, and ha,vmg the p1essure from. the.main
;_constantly upon 1it, it discharges the water.
through the tube E and. openings e.under.said.
pressure.
as compared wwh the area of valve C canses.
said piston and the valve through it to re-
spond to the pressure.on. either suie of the
If it stood alone. this. piston, would.
be balanced, but .in rising the area. of the.

The greater.area of the. piston. B

valve 18 added to. overcome the balance, and
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1n falling the bottom pressure is removed, ex- -

ceptthe resistance of the water to rise throught |

tube K, but there.is sufficient top area to the

piston B to overcome this resistance and: to.
“draw.the valve C down at the.same time.
- Having thus described my invention, what
I claim as new, and desire to seoule by Lette1 9
Patent, is—

1. Ina hydraulicairpump, the pump casing
and the valve and. piston.to econtrol the 1nlet_
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and.outlet:of the motive fluid, in combination

with two eylinders.one within the other hav-
ing each an open. fluid: econnection with the
pistons in said
| eylmders, substantmlly as described.

2. A main casing. having flnid: channels};
| through the same and valve mechanism. in

pump casing, and connected

the casing to control the inflow and. the out-
flow of ﬂmd an. outer. cyhnder open. at. its
bottom into said casing and an inner.cylinder
-open at its. bottom.into the water channel. of

said.outer.cylinder, and.a pair of rigidly eon-

‘nected pistons working in said cylinders, ong.
in each, snbstantmlly.- as described.
I

3. The main casing containing valve and
piston chambers and mlet and outlet ports,

tom of piston G. The said pistons having | an outer water and air. eylinder open. at its
gone to their proper limit, they draw the rod 1 bottom for the passage of fluid from the main
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casing and an inner water cylinder over the
valve chamber, in combination with a con-
nected valve and piston in the main casing,
and connected pistons in the outer and inner
cylinders, and a valve tube, substantially as
desecribed.

L. The main casing and a eylinder fixed |

thereon and open at its bottom into the cas-

ing, an inner cylinder having a water space

between it and the outer cylinder, and a wa-
ter channel extending from the main inlet to
the upper portion of the inner eylinders, in.

 combination with a valve and piston in the

20

main casing, connected pistons in the inner
and outer cylinders, and an auxiliary valve
actuated by said pistons, substantially as de-
sceribed. e | | |

5. The main casing provided with valve and
piston chambers and fluid inlet and outlet
ports and passages, and a valve and piston in

- said casing, in combination with an outer eyl-

inder having air inlet and outlet passages at
its top and opening at its bottom into the
main casing, an inner fluid cylinder and fluid-
openings at its lower end and a constant fluid

and the valve stem connected with said pis-

tons, substantially as described. o
6. In a hydraulic air pump, the combina-
tion with a main eylinder provided with air

and water inlets and outlets, and a piston re-

30

ciprocating therein with air and water re-
spectively on opposite sides thereof, of a hy-

draulic returning eylinder and piston within
| the main cylinder, the pistons being connect-

ed, all substantially as described.
7. In a hydraulie air pump, the combina-

‘tion of a main cylinder having air inlets and

outlets in one end and water inlets and out-
lets in the other end, a main piston separat-
ing the air and water in said cylinder, a hy-
draulic returning eylinder within the main

| ¢cylinder and having a piston connected to

the main piston, and a valve mechanism con-
trolling the inlet and outlet of water in the
cylinder, substantially as described. |

Witness my hand to the foregoing Speeiﬁ-
cation this 16th day of October, 1390.

EDWARD H. WEATHERHEAD.
Witnesses: |

pressure channel leading into its upper end, | H. T. FISHER,
~a pair of connected pistons in satd cylinders—l/f" |

NELLIE L. MCLANE.
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