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(54) A drive system for a pump/compressor

(57) A drive system for a pump/compressor which feeds a pneumatic circuit of a portable waste water sampling device, and
comprising a plurality of individual electric motors (20) each operating at 12 volts and drawing a current no greater than
350mA at 2.5w, the motors driving a common pinion (23) with an output shait (24) for connection to the pump/compressor.
The use of a number of low capacity drive motors which together provide sufficient torque to drive the pump/compressor,
avoids the danger of spark generation particularly in a potentially explosive environment such as may be found below
ground. Since the motors are small they may be mounted conveniently within the sampling equipment, taking up no more
space than would be occupied by a single motor of larger capacity.

| .25
21 WV

~20~

~20~

FIG.2a

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy
The claims were filed later than the filing date within the period prescribed by Rule 25(1) of the Patents Rules 1982.
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A DRIVE SYSTEM FOR A PUMP/COMPRESSOR

THIS INVENTION concerns a drive system for a
pump/compressor which in the preferred embodiment feeds a
pneumatic circuit of a portable waste water sampling

device.

Current legislation requires that portable
sampling devices designed to be used in a potentially
explosive environment which may be below ground, must
comply with certain safety requirements such as those

stated in BS 5501:Pt.7:1977 EN50020.

In order to comply with these safety requirements
the power generated within any electrical circuit
associated with the equipment must be below a certain level
thus to avoid the risk of spark generation which could lead
to explosion. The power within the circuit is dependent
upon the inductance, capacitance and resistance of the
electric motor and its supply circuitry. Constrained by
these requirements the input torque to the pump/compressor
as provided by a single motor, is insufficient to meet the

pressure and vacuum requirements of the sampler.

An object of the present invention is to provide a

drive system for use with a sampler, which meets safety
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standards yet provides sufficient motive power for the

sampler to operate.

According to the present invention a drive system
for a pump/compressor having a predetermined input torque
requirement, comprises a number of electric motors, each
alone being incapable of providing a sufficient level of
torque, and drivingly connected in combination to said

pump/compressor via a common mechanical connection.-

Various embodiments of the invention will now be
described, by way of example only, with reference to the

accompanying schematic drawings in which:-

Fig. 1 illustrates a typical pneumatic circuit
with a pump/compressor and drive system, and a

sampler connected to the circuit;

Figs. 2a and 2b illustrate side and front

elevations respectively of a first embodiment of

the invention;

Fig. 3 is a side elevation of a further

embodiment;

Fig. 4 is a schematic illustration of a still

further embodiment;

»
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and Fig. 5 is a side elevation of a fourth embodiment.

Referring now to the drawings, in Fig. 1 there is
illustrated in schematic form the essential elements of a
portable waste water sampler and associated pneumatic
circuit. The sampler includes a sample chamber 10 with a

pipe 11 which dips into liquid 12 to be sampled.

A pneumatic circuit comprises a compressor 13
driven by a drive system 14, three solonoid operated two-
way valves 15, 16 and 17, a non-return valve 18 and a pinch

valve 19.

The system illustrated in Fig. 1, which is known,
is operated such that the compressor initially forces air
outwardly through pipe 11 to expel any liquid residing in
the pipe itself or in the chamber 10 and then reverses to
draw liquid to be sampled into the chamber 10 so that it
may be taken for analysis. Thereafter, the chamber is
emptied by once again applying pressurised air thereto from

the compressor 13.

To produce sufficient energy to drive the
compressor a certain predetermined amount of motive power
must be provided, and this is determined by the scale of
the equipment and the height to which the liquid sample

must be drawn. In order to comply with official
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safety standards when operating such a system, for example,
below ground where explosive gases may be present, the
drive motor 14 and its power supply circuitry must be of a
sufficiently low level for there to be no danger of spark
generation. A single drive motor of such low electrical
characteristics would be insufficient to drive the

compressor 13 for the sampler to operate.

Therefore, in accordance with the invention a
plurality of motors are connected in combination to the
compressor to provide the necessary motive power, but each
motor is of low operating characteristics complying with

the safety requirements.

Referring to Figs. 2a and 2b, a drive system
consists of four small electric motors 20 each operating at
12 volts and drawing a current of approximately 300 to
350mA at 2.5w. Thus each motor complies with the safety
standards and drives an output shaft 21, and via individual
spur gears 22, a large pinion 23 mounted on an output shaft

24 which is connected to the compressor 13 of the system.

The compressor mounting plate is shown at 25, and
for convenience all four motors are mounted on a common

plate 26.

Referring now to Fig. 3, in a modified

arrangement, the spur gears 22 are arranged to drive an

“
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internal ring gear 27 carrying an integral output shaft 28.

A third embodiment is illustrated in Fig. 4 in
which the four motors are mounted in line on a common shaft
29, or on separate through shafts which are interconnected,
and the gear box 30 is mounted at one end of the common

shaft.

In a fourth embodiment as illustrated in Fig. 5
each motor may include within its casing an individual gear
box, so that the output shafts 31 each directly drive an
eccentric 32 connected by a linkage 33 to a compressor

drive pin 34.

In all embodiments, the output shaft is adapted
to drive the compressor with a mechanism similar to that
just mentioned, i.e. including an eccentric, a linkage and
a drive pin. This is the conventional way of driving a

compressor.

It will be appreciated that the safety
requirements are met by the use of multiple circuits and
small motors to drive a single compressor via a mechanical
iinkage with multiple inputs and one output. The
mechanical power provided by the motors in combination is
sufficient to drive a compressor. Since the motors are

physically small they may be mounted conveniently within
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the sampling equipment, taking up no more space than would

be occupied by a single motor of a larger capacity.
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1. A drive system for a pump/compressor having a
predetermined input torque requirement, comprising a
number of electric motors, each alone being incapable
of providing a sufficient level of torgque, and
drivingly connected in combination to said

pump/compressor via a common mechanical connection.

2. A drive system according to Claim 1, wherein
said common mechanical connection comprises a plurality

of driven inputs and a single driven output.

3. A drive system according to Claim 1 or Claim
2, including four electric motors supported on a common
mounting plate, each operating at 12 volts and drawing

a current of no greater than 350mA at 2.5w.

4, A drive system according to any preceding
claim, wherein each said motor drives an output shaft
connected, via an individual spur gear, to a common
pinion mounted on a common output shaft drivingly

connected to the pump/compressor.

5. A drive system according to Claim 4, wherein

the spur gears are adapted to drive an internal ring
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gear carrying said common output shaft for the

pump/compressor. 7 = |

6. A drive system according to Claim 1, in which
the number of motors are mounted in line on a common

shaft or composite shaft.

7. A drive system according to Claim 6, wherein
said common shaft is drivingly connected to a gearbox

whose output shaft is connected to the pump/compressor.

8. A drive system according to Claim 1, wherein
each said motor includes an individual gearbox, the
output shafts of the motors being drivingly connected
directly to a common mechanical connection comprising

an eccentric, a linkage and a compressor drive pin.

9. A drive system according to any preceding
claim, drivingly connected to a pump/compressor and
forming part of a portable waste water sampler
including a sample chamber or collection vessel
connected, to the pump/compressor whereby a sample may

be drawn into the chamber or vessel.

10. A drive system for a pump/compressor, -
substantially as hereinbefore described with reference

to the various figures of the accompanying drawings.

lished 1991 at The Patent Office, State House, 66/71 High Holborn, London WC1R 4TP. Fu.rf.hcr copies may be obtained from
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