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COIGNARD'S CENTRIFUGAL PUMP.
Pumps are machines for raising water and other

liquids. When employed for raising water they are
applicable to draining, irrigation, and manufacturing
and domestic purposes. The invention of these ma-
chines is of the remotest antiquity, and is usually
attributed to Ctesibius, of Alexandria, who lived 120
years before the Christian era. The
lifting-pump appears to have been
the first kind devised, and as it ia
based upon the well-known princi-
ple of atmospheric pressure it can-
not be worked without being sub-
j ected to certain con di tions, and can-
not under any circumstance mak«
water rise above a certain level.

To obviate this inconvenience the
force-pump was devised, by means
of which water can be raised to any
height, provided sufficient force be
applied to the piston. By combining
the two systems we create lifting
and forcing^ pumps, and to remove
the intermittent motion of water
in lifting and ascending pipes the
double-action pump has been con-
trived, in which the water is lifted
and elevated at the same time,
•whether the piston rises or falls.
By this arrangement very powerful
raising apparatus are in operation,
such as the celebrated pump at
the salt works of Basie're, which,
forces a jet of water to a height of
1050 feet.

As may be supposed, a wonderful amount of in-
genuity has been bestowed upon machines of this
class, and it would be difficult to enumerate all the
modifications, more or less ingenious, which have
been proposed and applied to pumps, or to the
several parts of which they are composed. Never-
theless, pumps are not so generally employed
as might naturally be expected, especially in
the country, where their liability to get out of
order, together with the expense and difficulty
of repair, seem to oppose their general use.

First among the defects of the common pump
is that its valves soon get out of order, the
leather becomes dry and shrinks, so that no va-
cuum is formed, and before water can be got out
of the well water has to be poured into the pump;
then, after the exercise of much patience and
labour, the " pump works " and water flows.

But other defects are not so easilyremedied. A
valve sometimes refuses to act, or it breaks; then
the plumber has to be sent for, and, as he may
reside at a considerable distance, the pump re-
mains dry and useless for a considerabla period.

The defects and inefficiency of piston pumps
have brought rotary or centrifugal pumps into
favour, and as they are simpler in construction
and more powerful in their effects, they have
enjoyed great favour of late years. They pos-
sess the advantage of yielding a continuous flow
of water, and not an intermittent one like the
ordinary piston pump. The rotary motion is
obtained direct, without the intervention of
cranks and rods, which are frequently a source
of much inconvenience. A rotary pump occupies
very little space, and is easily established any-
where, and adapts itself better to the various
requirements of different localities. Unfortunately,
however, these qualities are weakened by the diffi-
culty of construction and accuracy of adjustment,
and especially by the little useful effect rotary
pumps yield. Consequently their application has
hitherto been comparatively limited.

The best types of the rotary pump are those of
Appold and Dietz, but they by no means accom-
plish all that this system is capabfe of. That
problem appears to be solved by M. Coignard, who
has invented a centrifugal pump which is both
lifting and forcing; that is to say, it will raise water
from any reasonable depth and force it to a con-
siderable height.
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In the first place, water may be raised by it in a
continuous stream to any height, and in any quan-
tity, with unlimited abundance and regularity, with
an expenditure ofrtower proportioastuly
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Again, as a, force-pump it not only realizes what ia
impossible in other systems of rotary pumps, but
what is of the greatest importance, it greatly sur-
passes the results produced by the other systems
with cylinders and pistons. With this pump no de-
rangement is to be feared, no repairs are required, for

there are no cranks nor valve?, no leather nor india*
rubber stuffing—mefal, and metal only—iron,copper,
bronze, &c. Solidity, simplicity, convenience, wi> h.
certain and perfect operation, such are, at first sight,
the most striking merits of this ingenious machine.
We shall find others while analyzing its principal.
parts. By reference to the engraving it will be seen,
that this pump is composed of a spherical envelope,

around which, following the (5. .
meter perpendicular to the axis, a
found a cro wn in the form of a hollow
torus, which communicates direct' y
with the discharge pipe. Thus con -
etituted, this spherical envelope rt -
minds the astronomical eye of the
planet Saturn surrounded byitsring^

In the interior of the enveloping ,
sphere is another spherical capacity,
formed of two boxes wedged upen
an axle, and concentric with the ex-
ternal sphere. These two boxes are
separated, following the diameter
corresponding to that of the hollow
torus, by an annular opening, the
width of which is proportionate to
the discharge required from the
pump at the two extremities, that ia
to say, atthe two poles of the sphere
they form by their juxtaposition.
These boxes are hollowed out to give
passage to the water brought by the ,
suction-pipe. It is scarcely necessary
to say that the spherical envelope it-
self presents at each of its two poles
a tube which receives the upper and ,
lower branches of the suction-pipe, •

Fig. 1 represents the pump, with its axis placed j
vertically. j

lj1ig. 2 shows a similar pump, with it3 axis in a .
horizontal position, mounted on a carriage to render
it locomotive.

G is the suction-pipe, which divides into two
branches to conduct the water to the two poles of
the sphere. The axis of rotation upoa which the
two internal spherical boxes are wedged is put ia
motion by a pulley A. It traverses the upper
branch of the pipe C by a closed tube, by means
of a metallic stuffing-box, and the lower branchy
by a tube which receives the collar upon whicit
the pivot rests. The spherical boxes have cack
two chambers which facilitate the drawing off
the water by the centrifugal eifects, while at the
same time they expel the water contained in the
capacity of the sphere, and force it to pass by
the annular aperture in the torus which sur-
rounds the fixed portion of the concentric en-
velope. This torus, serving thus as a discharge
channel, carries a tube to which the discharge-
pipe D is adjusted.

The whole of these organs rest upon the two
lateral supports E, consolidated by stays. The
line a b, Fig. 1, shows the base of one of these
supports; the other, which should be in front, ia
supposed to be removed to allow the spherical
envelope to be completely seen. These supports
are fixed by screws upon a wooden frame, or in
masonry. In a locomotive pump the supports
are screwed to the two sides of the carriage.

This pump is easily charged by the tube B in-
serted in the upper portion of the suction-pipe C.
This tube, which is closed by means of a screw-
valve, can also receive a pipe if necessary. Sup-

pose the pump to be charged, that is to say, filled
with water, the axis of rotation is put in motion
by slipping a band over the pulley A; then
the internal sphere, immediately acquiring its
normal velocity, developes a centrifugal fora-
which all the moleouifla of water gu<5oesR;vp .'


