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UNITED STATES

PATENT OFFICE.

 WILLIAM L. DEMING, OF SALEM, OHIO, ASSIGNOR TO THE DEMING
- COMPANY, OF SALEM, OHIO, A CORPORATION OF OHIO.

HYDRAULIC RAM.

SPEGIFICATION forming part of Lettérs Patent No. 706,727, da’oquugust 12, 1902.
| | Application filed April 24, 1801, Serial No, 57,280, (No model) =

To all- whom it may concern.: |

~Beit known that I, WiLLiAM L. DEMING, a
citizen of the United States, residing at Salem,
in the county of Columbiana and State of
Ohio, have invented certain new and useful
Improvements in Hydraulic Rams; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable othersskilled in the art to which

1o it appertains to make and use the same.

My invention relates to pumping appara-
tus, and has particular reference to that class
of automatic pumps known as ‘““hydraulic

- rams.”’
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The chief object and purpose of my pres-
ent invention is a general increase in the ef
ciency of pumps of this class, a result which
1s amply obtained by the novel construction
and relative arrangement of parts hereinafter
set forth. B

Additional objects and advantages of the

rh
[~

invention reside in its simplicity of construe-
tion and consequent facility of manufacture,:
1ts durability and freedom from derangement,:

its easy adjustability to- varying conditions,
and special means for maintaining a uniform

pressure in the air-chamber, which will here-
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inafter more fully and at large appear.

In the accompanying drawings, which form

o part of this specification, and whereon the.
same letters indicate corresponding parts in
the several views, Figure 1 represents a side
Fig. 2'is a front
~ view thereof; Ifig.- 3, a central vertical sec-
| Fig. 4
i8 a side elevation of a combined air-pressure-

elevation of my invention.
tion taken on the line 8 .3 of Fig. 2.

regulating and water-discharge tube, and Fig.

51s a longitudinal central section of said tube.

Reference being had to the accompanying
drawings, which form part of this specifi-
cation, and to the letters thereon, A indicates

an air-chamber, BB the lowermost underlying

~ end of a drive-pipe, and C the enlarged ex-
~ tremity of said drive-pipe for reception of the

valve mechanism, said chamber, pipe,and en-
larged extremity being by preference cast in-
tegral. 'T'he enlargement C is provided with

.. upwardly - extending waste and discharge

| ports D 1, respectively, the latter terminating
in a plane above that of the former and the
two communicating through the medium of
a small air-passage a, intersecting both at the

upper edge, for purposes which will herein-
after appear. |
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Covering the e'n_tire_ extremity of pipe B is 53

a single removable cap-plate F, secured in
place by bolts b b b b and resting upon a suit-

) able packing-gland ¢, the latter cut and per-

forated to conform to the outlines of said cap
and permit passage therethrough of water
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without interruption. Likewise cap-plate F

18 broken by a discharge-outlet G, surround-
ing which on its. under side is a suitably-
packed valve-seat d, against which latter im-
pinges the impetus-valve H of the invention.

Near its upper end plate F is provided with

an enlargement e, constituting a valve-cham-
ber f, which communicates with air-chamber

‘A by way of an interposed supply-duct g,

also with discharge-port E and the air-pas-
sage o aforesaid, said port and passage be-

ing guarded. by a discharge-valve I, hinged
upon a portion of packing-gland ¢, as shown

by Fig. 3.
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Upon a stub-shaft h, mounted in Iugs 7 <, 75

rising above chamber f, is mounted a rocker-
arm J, having clamped thereon an adjustable

counterweight K. Secured to its extremity
is a valve-stem.L, carrying in turn the im-
‘petus-valve II, which accordingly moves to
and from its seat in the arc of a circle hav-

ing forits center the shaft  aforesaid. Upon
the valve-stem L and in screw-threaded re-
lation therewith is adjustably mounted a nut

M for limiting the stroke of valve H, said nut

being provided with perforated side lugs j
for reception of a locking-screw %, carried by

the arm J and adapted to enter one of the per-

forations aforesaid. | | |

At either side of air-chamber A are deliv-
ery-ports N N, to one or both of which may
be secured service-pipes for delivering water
to a supply-tank or other points of utiliza-
tion, while intersecting said ports N N, and
consequently passing entirely through the
air-chamber above its base, is a combined air-
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metrically opposite the perforations

pressure-regulating and water-discharge tube
O, located in a plane above that of the dis-
charge-valve I. 'The under surface of tube

O is broken by perforations P, which may be

of any shape or number, prowded their com-
bined area is equal to or greater than that of
the service pipe or pipes. Similarly the op-
posite or upper surface of tube O is provided
with small air-vents Q Q, which for conven-
ience in drilling are preferably located dia-

These, however, may be located at any point
or points throughout the length of said tube
and permit the escape of air from chamber A
into the service-pipe when the pressure be-

eomes excessive, as will now more fully ap-

pear in & description of the operation of my
Invention.

Presuming the ram to be suitably located,
the natural eond1t10us and requirements to be
present, the stroke of the impetus-valve H to
have been regulated by raising or lowering
nut M upon valve-stem L, and finally that
sald valve has been set againsb the given
pressure by adjustment of counterweight K
upon its supporting rocker-arm J, accumu-
lated pressure of water in drive-pipe B closes

- valve H, whereupon the natural recoil of wa-
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of dl’lVlI]f'—" 1t through the service-pipes.
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~and valve I unseated by gravity, a

ter beneath same causes a discharge into
chamber A by way of port K, valve I, cham-
ber f; and duct g. Pressure upon valve H
being thus relieved, valve I is again seated
small
quantity of air in the meantime entering pas-
sage o between said valves. The aforesaid
alterna,te and automatic action of valves H I

is thereupon repeated and continued, an ad--

ditional supply of water and fresh air being
forced into chamber A with each stroke of
the valves, from whence the water is driven
into and through the service-pipes of the sys-
tem by expansion of the compressed air con-

“tained in chamber A.

In the early stages of hydraulic rams when
there was ne provision for recharging or aug-

menting the air-supply it frequently ha,p-_

pened that such rams would become inopera-
tive, the air being gradually freighted off
with water from the air- chamber leaving
nothing but water in the latter and no means
At
the present time the better class of hydrau-
lic rams provide, as in the present case,
means for antomatically augmenting the air-
supply; but, nevertheless, difficulty is some-
times experienced by obtaining an undue
proportion of compressed air in the air-cham-
bers, such as A. To regulate and determine
the proper ratio of air-pressure contained in
chamber A under varying conditions and de-
mands upon the system is therefore, as be-
fore stated, a very important obJect of the
present mventlon and this is satisfactorily
accomplished by a,ge'ncy of the combined air-
pressure-regulating and water-discharge tube

P.

-
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O in the fOlloWing manner: The inherent ex-

pansibility of compressed air contained in the

upper portion of chamber A servesat all times
to drive the water contained in the lower por-
tion of said air-chamberinto and through tube
O by way of the perforations P in the under
side thereof. The normal water-line being

thus somewhat above said tube O, the duct g

and chamber f as a consequence are always
flooded and the valve I submerged, which fact
insures at all times a body of water back of
the discharge-valve I to assist in seating 1it.
When, however as is sometimes the case, the
alr-pressure becomes excessive,the water-line
is then lowered until air-vents Q are exposed
and unsealed, whereupon such excess of air
passes oft into the service-pipes simultane-

ously as water enters from below. Thus the

water-line at no time falls below the center of
tube O, and on the other hand rises to its nor-
mal - depth in chamber A immediately after
the excessive pressure 1s 0vercome, as above

stated.
The above being a general description of

my invention, its use, and operation, it should
be understood that T by no means limit my-

- self to the precise construction and arrange-

‘suitable valve mechanism,

ment of parts hereinbefore set forth. On the
contrary, various changes and modifications
may be made and substituted for parts herein
shown and described without in the least de-
parting from the spirit of the invention, which
is as follows:

1. In a hydraulicram the combination with
suitable valve mechanism, an air-ehamber
and service-pipe; of a horizontally-armnged
perforated pressure-regulating and water-dis-
charge tube intersecting the air-chamber and
commumcatmw d1rectly with said service-
pipe, substantially as deseribed.

2. Inahydraulic ram the combination with
suitable valve mechanism, an air-chamber
and service-pipe; of a horizontally-arranged
perforated pressure-regulating and water-dis-
charge tube intersecting and supported in
opposite walls of said air-chamber and com-
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municating directly with the service - pipe '

aforesaid, subbtanually as described.

3. In a hydrauhc ram the combination with
suitable valve mechanism, an air-chamber
and service-pipe; of a horizontally arranged
perforated pressure-regulating and water-dis-
charge tube intersecting Opp()SIte walls of
said chambel below the normal water-line
and communicating directly with the service-
pipe aforesaid, substantially as described.

4. In ahydraulic ram the combination with
suitable valve mechanism, an air-chamber
and service-pipe; of a horizontally-arranged
pressure-regulating and water-discharge tube
Intersecting the air-chamber and pelforated
by water-inlet ports and superimposed air-
inlet ports, substantially as described.

5. Inahydraulic ram the combination with
an air-chamber
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- and service-pipe; of a horizontal pressure- | In testimony whereof I subseribe my signa-
regulating and water-discharge tube inter- | ture in presence of two witnesses.
secting opposite walls of said chamber and IR TAM T
communicating directly with theservice-pipe, - WILLIAM L. DEMING.
and waterand airinlet portsthe latterlocated | Witnesses: |
above the former in the tube aforesaid, sub- M. L. HoLE,
o - ' L. P. METZGER.

stantially as deseribed.
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