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(54) Title: DIFFERENTIAL PRESSURE METER

(57) Abstract

The present invention concerns a differential
pressure meter for measuring differential pressure be-
tween two different points. As taught by the invention,
the meter comprises two vertical, substantially trans-
parent tubes (1, 2), said tubes being connected at the
lower ends with the pressure measuring points, and a
connecting member (3) connecting the tubes at their
upper ends, said connecting member being provided
with a duct (4) for introducing pressurized gas in the
volume defined by the upper ends of the tubes and the
connecting member.
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DIFFERENTIAL PRESSURE METER

The present invention concerns a differential pressure

meter for measuring differential pressure betwween two

[S2]

different points, to be used for instance in water

mains systems or in equivalent systems where differen-

tial pressures occur.

10 Differential pressures in water mains systems arise
from natural flow resistance, various leakages in the
pipe system and blockages which may occur therein. How-
ever, these differential pressures are normally rela-
tively small in comparison with the pressure prevailing

15 in the pipe system, and therefore their accurate meas-
uring and inferences to be drawn on the basis of the
measurements tend to present difficulties. Nowadays,
differential pressures are mainly measured with sepa-
rate meters located at different points, with the con-

20 sequence that continuous changes of flow and pressure
surges of various magnitudes occurring rather frequent-
ly in the flow will interfere with the measurement to
such extent that comparison of pressure values recorded
at individual measuring points yield virtually no rele-

25 vant differential pressure information whatsoever. A
device illustrating the state of art is disclosed in

the patent application DE 585 548.

The object of the present invention is to eliminate the
30 above drawbacks. In particular, the aim of the inven-
tion is to introduce a novel differential pressure
meter, with the aid of which the differential pressures
between two different points in water mains or equiv-
alent networks located at a distance from each other

35 can be measured accurately and reliably.

Regarding the characteristic features of the inventior,

reference is made to the claims section.
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The differential pressure meter of the inveniion com~
prises two vertical, substantially transparent tubes,
the lower end of one tube being connected to one pres-
sure measuring point and the lower end of the other
tube being connected to the other pressure measuring
point, by means of suitable pipes, tubing or equival-
ent, and a connecting member connecting the pipes at
their upper parts so that they form a pressure-sealed
space. As taught by the invention, the connecting mem-
ber furthermore comprises a duct through which gas can
be introduced in said pressure-sealed space in order to

raise the pressure in said space to desired level.

Advantageously, a graduation is provided adjacent to
the transparent vertical portion of the tubes, either
on the tubes themselves or close to them, f{rom which

the differential pressures can be read.

In an advantageous embodiment of the invention, the
tubes and the connecting member consist of a unitary
inverted U-tube, with said duct connected to the curved
upper part of the tube.

Advantageously, the duct is connected to a pump, and
said duct furthermore includes a venting valve and a

shut-off valve. The ends of both tubes also advantage-

ously include on either side of the duct, shut-off wval-

ves on equal level so that the tubes can be closed off
and separated tightly against pressure.

Advantageously, the lower ends of the tubes, which have
a height greater than 1 m, e.g. 1.5 1o 3 m, advantage-
ously about 2 m, are provided with appropriate valves
for accomplishing various funections. Such valves mav
be e.g. draining valves, shut-off valves. nozzle va'ves
and venting valves. A draining valve may then be used

1o empty the water from the instrumeni, & shut-aff
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valve to shut off the flow in the tube, a nozzle valve
to damp out abrupt pressure fluctuations and pressure
surges, and a venting valve can be used to remove f{rom
the system any extra air that may interfere with the

5 measurement.

In the differential pressure measuring system of the
invention two  vertical, substantially transparent
tubes are used, the lower end of one of them being con-

10 nected to one pressure measuring point and the lower
end of the other being connected to the other pressure
measuring point. In addition, the tubes are intercon-
nected at their upper parts by means of a connecting
member. As taught by the invention, in the volume de-

15 fined by the upper ends of the tubes and the connecting
member is produced a counter-pressure acting against
the pressures being measured, whereby the differential
pressure can be measured by the surface heights in the
tubes.

20
An advantage of the invention over prior art is that it
is possible with the means to measure accurately dif-
ferential pressures e.g. between hydrants located sev-
eral hundred meters apart without incurring interfer-

25 ence from changes of flow or pressure surges occurring
in the pipe systems. Reliable information on the pipe
system that is being measured is thus gained, and the
condition of the pipe system can be efficiently moni-
tored on the basis of this information.

30
The invention is described in detail in the following,
reference being made to the drawing attached, in which
a differential pressure meter conforming to the inven-
tion is described in exemplary manner, withou. n any

39 way restricting the invention.

A differential pressure meter according 1o the inve: -
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tion, depicted in the drawing, comprises two transpar-
ent, vertical fubes 1 and 2, interconnected at their
upper ends by means of a curved, tubular connecting
member 3, in other words, the tubes together with the
connecting member constituting an inverted U-tube 6.
Between the tubes 1 and 2 is provided a graduation 5,
extending substantially over their entire length, and
at the upper end of the tubes on equal levels and be-
fore the connecting member are provided shut-off valves
8, with which the tubes can be shut off and isolated
from each other with pressure-tight sealing. The con-
necting member 3 comprises a duct 4, which is through &
shut-off wvalve 7 connected with an air pump 15, anc

this duct furthermore comprises a venting valve 1€.

The lower ends of both tubes are provided with tube
connecters 13, to which tubing or equivalent 14 can be
connected, with which the measuring instrument is con-
nected with the desired measuring points. In addition,
in the present embodiment the lower ends of both tubes
are provided with four separate valves: a draining
valve 9, a shut-off valve 10, a nozzle valve 11 and a

venting valve 12.

The differential pressurc meter of the invention oper-
ates as follows. The pressures in pipe systems of this
kind usually amount to several bar, while the differ-
ential pressures are only on the order of a few per
cent thereof. Thus, the basic idea of the invention is
that a counter-pressure is established to the pressures
which are being measured .and only the differential
pressures between the points of measurement arc stuc-
ied, paying no heed to the absolute pressure heights.
Therefore, when there is sufficient flow at the paint:
being measured so that a differential pressure is es-
tablished, water flows through the tubing 14 inte the

tubes 1 and 2. While the shut-off wvalves & are apern.
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the volume defined by the tubes 1 and 2 is confluen:
and equal pressure prevails in both, and this pressure
is augmented with a pump 15, or alternatively the pres-
sure is lowered by means of the venting valve 16, so

that the surfaces of the water columns in the tubes

[$)}

become visible in the vertical parts of the tubes, op-
posite to the graduation 5. The true differential pres-
sure h Dbetween the two points of measurement is then
directly readable on the centimetre graduation.

10
If, however, the differential pressure is of such
height that the length of the tubes 1 and 2 does not
suffice for displaying this differential pressurc, a
more approximative measurement can be accomplished by

15 sefting with the aid of the valves the water level in
both tubes to be at the same, relatively low level and
closing the shut-off valves 8. When thereafter pressure
is admitted into the tubes 1 and 2 through their lower
ends, the water levels will ascend towards the shut-off

20 valves 8, and the pressures can be calculatec wiih.

fairly good accuracy, using the formula p * V = Const.
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CLAIMS

1. A differential pressure meter, e.g. in a water
mains system, for measuring differential pressure be-
tween two different points, said meter comprising two
vertical, substantially transparent tubes (1,2), the

lower end of one tube (1) being connected with -one

pressure measuring point and the lower end of the other

tube (2) being connected with the other measuring
point, and a connecting member (3) which connects the
tubes with each other at their upper ends, character-
ized in that the connecting member (3) comprises a cduct
(4) for introducing pressurized gas in the space de-
fined by the upper ends of the tubes and the connecting

member.

2. Differential pressure meter according to claim 1,

' characterized in that adjacent toc the transparent part

of the tubes (1,2) is provided a graduation (3) for

reading the differential pressure.

3. Differential pressure meter according to claim 1 or
2, characterized in that the tubes (1,2) and the con-
necting member (3) constitute a unitary inverted U-tube

(6).

4. Differential pressure meter according to any one of
claims 1 to 3, characterized in that the duct (4) of

the connecting member (3) comprises a shut-off wvalve

(0.

5. Differential pressure meter according to any one of
claims 1 to 4, characterized in that the upper ends of
both tubes (1,2) are provided with shut-off valves (&:

on 1identical heights.

6. Differential pressure meter according to any one of

@
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claims 1 to 5, characterized in that the lower end of
at least one tube is provided with a draining valve
(9), a shut-off valve (10), a nozzle valve (11) and/or

a venting valve (12).

7. Differential pressure meter according to any one of
claims 1 to 6, characterized in that the height of the

tubes is over 1 m, e.g. 1.5 to 3 m, preferably about

2 m.

8. A procedure for measuring differential pressure
between two points, e.g. in a water mains system, in
said procedure being used two vertical, substantially

transparent tubes (1,2), the lower end of one tube
being connected with one pressure measuring point and
the lower end of the other with another pressure meas-
uring point, and said tubes being interconnected at
their upper ends with a connecting means (3), charac-
terized in that, in the procedure, in the volume de-
fined by the upper ends of the tubes (1,2) and the con-
necting member (3) is established a counter-pressure,
whereby the differential pressure can be measured by

the liquid levels in the tubes.
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