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To all whom ¢t may concerr:

SPECIP_ICATIGN forming part of Letteis Patent No, 382,380, dated May 8, 18881.

Application filed March 10, 1886,

Serial Mo. 194,718.

(No mocdel.)

Be it known that I, HOWARD DEVENISH

PEARSALL, a subject of the Queen of Great

Britain, I'eSIdII]D‘ at London, England, have
mvented new and useful Improvements in Hy-
draulic Apparatus for Raising or Forcing

‘Water and other Liquids, or f01 Forcing or
Exhausting Air and other Gases, of whlch the_i

following is a SPeclﬁcablon
This invention relates to 1111p10Veme11tS in

~apparatbus of the hydrauhc -Tam class.
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 Thearrangementshown in the figure, whlch

18 a. longltudmal section, contains all the im- |
provements which I claim in this apphc%tmn
f represents the flow or supply pipe of the

apparatus, which is substantially the same as

thatin an ordinary hydraulic ram.

0 o are orifices abt the end of the fiow-pipe
for the discharge of the waste water.

¢ is a chamber, which I adapt between the

‘end of the flow- plpef and the usual air-vessel

ty the said chamber ¢ communicating with the
air-vessel a, the entrance being closed Or COV-
ered by any suitable valve, such as d, (or
valves,) openmg from the said chamber ¢ out-
wardly.

m is the main valve for alternately opening

and closing the orifices 0.
% is a passage forming a communication be-

passage h, as hereinafter described.

[ is the Spmdle ofthe valve m, working fluid-
tight in the sleeve m. The said spindie { and
itsvalvemare operated by the motor A through
the mediuam of suitable gearing—such as by

- meang of a cam, p.
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g is the rod which connects the valve i with
the float b. It hasa screw-thread throughout

‘its length and passes throu gh a nutin the float

b.  The valve i can be revolved by hand by

alent of a seat is shown, “above the valve 0 ;
but thls I do not claim in this application, as

I portion s still confined therein according to

| one way of operating this apparatus the water
is permitted to be thus brought to rest by the

| to flow away through the orifices o, and the

~ 1it forms the subject-matter of an independent

application,Serial No. 214,185, filed September
21, 1886. 5§

In the arlangemenb shown in the drawing
the motor is driven by the fluid under press-
ure from the vessel a, through the pipe . v
is a delivery-pipe from the air-vessel a.

The operation of this apparatus 1s as fol-
lows: The pipe f being full of water the valve
m is opened, (it is shown open in the figure,) =
and allows water to flow away by a ehannel r.
After a certain period (determined with le
gard to the velocity of flow which 1t is desired 6
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| to use) the valve m 18 closed, but the water

continues to flow during the closing of the
valve m and is not mbenupted by the closing

| as it is'able to flow into the chamber ¢, the air

from which has a free exit through the passage 70
h. When the water hasrisento a cert‘uu height
in the chamber ¢, 1t presses on the float and

closes thevalve 4, either having driven out all

the air from the clmmbeI ¢, or When a certain

the pOS?LleIl in which the float b is ad] usted
The time of closure of the valve may also be
regulated by a cam, s, on the shaft of the mo-
tor. Assoon asthe valvet is closed, the main

| valve m being also closed, the momentum of 80

the water causes the pre&sure in the chamber
¢ to rise, (thereby opening the valve d,) and a

30 tween the chamber ¢ and the atmosphere.
| i is a-valve (carrying an adjustable float, b ) | portion of the water and the air (if any has
for closing and opening, as required, the sald been retained) to enter the air-vessel «¢. In

resistance within the air- vessel a, whereupon
the valves d close. The main valve m is then
opened by its motor and water is again allowed

ole
valve i opening under pressure of the atmos-

phere (assisted, if required, by the motor)

the water remaining in the chamber ¢ also

flows away through the waste-orifices 0. The

means of a small wheel, », for the purpose of | same cycle of 0perat10n8 being repeated the gg
adjusting the position of the float b, The float | air in theair-vessel ¢ is compresged and causes
45 is prevented from revolving by the tongue % | a continuous flow of water through the deliv-"
~ running in & groove 1n the mde of the cham- | ery-pipe v at any desired pressure, as in the
- ber c. ordinary hydraulic ram. ,'
g iz a small camon the shaft of the mator and { Intheprecedingdescription I have descl loed 1o0c
- ig conuected with the spindle of the valve i. the water as béing brought to rest; but { some.
50 A movable packing-ringacting asthe equiv- | times arrange the gear for oper &tmg the said

valve so that it is opened and the escape of
water permitted while the water is still in mo-
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tion, by which arrangement, it will be obvious,

the stream will only be retarded by the resist-

ance and not arrested; whereas in all rams as
hithertoconstructed the water has first to come
to rest, and even to regurgitate, in order to

suck open the waste-valve, from which regur- |

gitation the violent action ensues which has
given these machines the name of ““rams.’’
Besides avoiding this violent action, another
result of this method is that the mean veloeity

of the flow can be made to approximate to the

maximum velocity to any desired extent, and

thereby the size of the machine is very mate-

rially diminished. 7 ,
By providing the valve ¢ with adjustable

mechanism and so adjusting the time of its -

shutting in the way described the proportion
of air and water injected into the air-vessel a
may be varied to any degree, so that in the
extreme position of the float only air and no
water is injected, which is therefore the posi-
tion of the float when it is desired only to com-
press air. A further advantage of this ar-
rapgement 18 that in starting the machine for

forcing water the float is first adjusted as just
hereinbefore described, and I fill the air-vessel

« with air at the pressure I desire to use, thus
enabling me to employ a much smaller air-
vessel than in the ordinary ram. The air-ves-
sel having been charged with the required
quantity of air, the float d is readjusted for the
apparatus to force water. |

Theapparatusmay be employed for exhaust-

ing air or gas by conneeting-the passage / with
the compartment to be exhausted. |
Inthe above description, when water is men-

- tioned the machine is equally adapted for any
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other liquid-—such as petroleum or sewage—

and where air is mentioned any other gas may -

be used.

The points in which hydraulic rams accord-
ing to my invention differ from all other hy-
draulic rams are as follows: I have added a

‘receiver, ¢, above the level of the tail-water z,
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Into which receiver air freely enters at every

stroke, and from which air freely escapes while
the main valve is being closed, (and after the
closure when desired,) so that water from the
flow-pipe can enter the receiver during the
closing of the said main valve, and T have de-
vised an arrangement by which the quantity
of air which is allowed so to escape is exactly

- regulated. Theadvantages gained by thisare,
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first, that the valve m may be closed without
causing obstruction of the flow of water, and,
second, that the quantity of air forced into the
air-vessel may be exactly regulated. The see-
ond of these two advantages is obvious; but
as regards the first some further explanation
may be desired. | | |

In ordinary rams, while the waste-valve is

in the act of closing, the water way or ori-

fice through which the water escapes is evi-

~ dently being all the time reduced in size, and

- this lessening of the size of the orifice has the
effect of checking

the fiow of the water in the

flow-pipe. 1fthe waste valve were closed very |

>3 ' - 382 380

| sldwly, it is evident that the flow of the water

would be entirely checked and the flow wonld

in fact be stopped by the time the valve was
completely closed.

In this case the water
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would of course have no momentum by the

time the waste-valve was completely shut,and,

therefore, there would be no force left to open

the delivery-valve or to inject any water into

the air-vessel. The hydraulicram, therefore,

would not work at all if the waste-valve were
closed very slowly. A similar loss of momen-

tum, but less in amount, occurs when the

‘waste-valve is closed more quickly. My im-

provement entirely prevents this loss, because,

3C

while the valve is closing and the orifice of

escape 1s therefore being diminished, the wa--

ter can flow into the empty space, ¢, provided

to receive if, and the closing of the valve,

therefore, does not check the flow of water at
all. Moreover, it is usual in all hydraunlic

rams to close the valve very quickly in order
to reduce thisloss of momentum to the smallest

.. : > 90
rise to shocks or concussions which are seri- = |,

amount possible. This quick closing gives

ous drawbacks to the use of such machines,
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and indeed entirely prevent their being used

except for small quantities of water; but my
improvement having now got rid of the loss

of momentum altogether, there is no longer

any necessity to close the valve quickly or vio-
lently, and it may therefore be closed as gently

as may be desired, and consequently injurious
concussions are also got rid of. :
~ I'am aware that an air-vessel under the de-

10O0

livery-valves is used in some other rams, and
Into whiclr air is sucked by the recoil of the

column of water through a snift-valve; but
my arrangement differs entirely from such air-

vesselsinthe method of introducing theair,and
in the fact that part of it escapes again freely
into the atmosphere and in the exact regula-

tion of the quantity so escaping, and it is on

these facts that the useful new effect of my ar-

rangement depends, as explained above.
I am also aware that in rams used only for
compressing alr there is a chamber which is

filled with airat every stroke; but such echam--
bers differ from my invention in the matter of :
the egress of the air and the means provided
therefor, and in the regulation of the quantity

of air compressed and in the valve arrange-
ments, as follows: Other rams used for this
purpose (of which the only successful exam-
ple i, I believe, Sommeiler’s French Patent
No. 17,564, of 1853) have a separate valve for
discharging the water from the air-chamber.
According to my invention I dispense with

this second valve and cause the Ehamber to be
emptied through the same valve which con-

trols the flow of water in the flow-pipe. This
has an enormous effect in simplifying the ma-
chine, and still greater effect in simplifying
its action. By reference to Sommeiler’s pat-
ent 1t will be seen that the waste-valve had
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first to be opened to allow of escape of water .

from the air-chamber, and it was not until

after this was completed and the waste-valve
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again closed that the valve controllmg the |

flow of water in the flow-pipe was opened.

This caused such delays that only three strokes

per minute could be made by the machine.

With my machine there are no such delays,
and I can consequent]y make thirty strokes of
equal power in thesame time. InSommeiler’s
machine it was also necessary to have a head
of water of eighty feet in order to compress
air to a pressure of five atmospheres. At the

Modane end of the Mont Cenis tunnel (the

only place where this machine has been used)

~only thirty feet head of water was available,

and Sommeiler was therefore obliged first to
use this fall to pump the water into a reger-
voir eighty feet above the ram in order to ob-

tain head enough to operate the ram. By my.

machine the head of thirty feet would have
been ample to compress the air at once in the
ram to the desired pressure. |

An important part of my invention there-

fore is the single valve in combination with an

air-chamber and its passage for ingress and
egress of air, and another important part is
the--combinabion of this single valve with a
fluid-pressure motor for operating it, because
I effect entirely new results by this combina-
These results are partly those
above described, but those might, though less
effectively,beattained without the furthercom-
bination of this motor; butthere is one further

effect which I obtain, and which is entirely my

invention or discovery, and which can only
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in any way without a motor.

be attained by this further combination, and |

cannot at all be attained either by a motor and
two valves,or by one valve if it were werked

~ mentioned above in describing the operation
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of my machine—namely, operating the ram by

only retarding the flow of water instead of by

entirely arresting the flow. Thisisapplicable
whether the ram be used for water or air, and

- has never before béen accomplished or even
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suggested for either. It has the resalt of at
once reducing the size of the machine very
considerably, because it 1ncreases the mean

velocity of the water in the flow-pipe.

 certained the nature of my said invention and

Having now particularly described and as-

in what manner the same is to be performed
1 declare that what L clalm is— ..

A

a flow-pipe and main valv

Itisthe method |

1. Inh ydraulic rams, the combination,with

a flow-pipe and main valve, of a receiver, ¢,
into which some of the water from the flow-
pipe lows during the closing of the main valve,
the receiver having a passage,f,through which
air enters it and also escapes from 1t during
the closing of the main valve, and a valve, 4,
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in receiver ¢ opening inwardly to close the

passage £.
2. In hydraulic rams, the combination, Wlth

| of a recelv er,
into which some of the water from the ﬂow-

pipe flows during the closing of the main

valve,the receiver having a passage,l,through

which air enters it and also escapes from.it

during the closing of the main valve,a valve,
, closmg the passage A, and a float, b.

3. In hydraulicrams, the combmabwn with
a flow-pipe and main Va,lve of amcewer,c,mto
which some of the water from the flow-pipe
flows during the closing of the main valve,the
receiver having a passage, /, through which
air enters it and also escapes from 1t during
the closing of the main valve, a valve, 4, clos-

by which the dlstance of the float {from the
top of receiver ¢ is varied at will.
4, In hydraulie rams, the combination of a

70
ing the passage n, a float, b, and a screw, ¢,

flow-pipe, an air-vessel, ¢, a single valve, m, 8o

acting as main and Waste valve a valve- rod
l, and a motor, A, operatively connected w1th
the valve-rod and actuated by the fluid under
pressure in the air-vessel.

5. In hydraunlic rams, the POI]]bII]ElblOI] with
flow-pipe, main valve m, and an air- vessel of
a receiver, ¢, into WhICh some of the water
from the flow- -pipe flows during the closing of
the main valve, the receiver having a passage,
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h, through which air enters, and also- escapes gj '

from said receiver during the closing of the
main valve, a valve, 4, closmg the passage I,
and a float, b 2 SCrew, gf, by which the distance
of the float from the top of the receiver 1S

varied at will, and a valve-rod, [, driven by a g5

| motor, A, actuated by the ﬂmd ander press

ure in the air-vessel «.

~H. D. PEARS ALL

Wltl]PSSES |
G. T. REDI‘ERN
A. S, ALBUTT,
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