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This invention relates to apparatus for atomizing a 
liquid in a vacuum and is particularly, though not ex 
clusively, applicable to the process of, and apparatus for, 
the dehydration and deaeration of transformer or impreg 
nating oils as used in the electrical industry. 
Modern developments in the technique of preparing 

such impregnants includes the use of a vacuum of a very 
high order, such as 20 microns, or 0.02v mm. of mercury 
absolute pressure, and in consequence a recent develop 
ment has been to place as many parts as possible within 
the vacuum vessel so that there will be fewer external 
parts such as valves and piping and circulating and trans 
fer pumps, which have to be proof, or sealed, against 
leakage of air into the vessel, as otherwise it becomes 
dif?cult, if not impossible to obtain or maintain the re 
quired vacuum. 

Also, it is known to atomise the impregnant mechani 
cally within the vacuum vessel so ‘as to assist and accel 
crate the dehydration and deaeration, using an electric 
motor to rotate a centrifugal sprayer. Owing to the high 
degree of vacuum and the fact that the impregnant is 
usually heated during such treatment it has been found 
impracticable to place such electric motor within the 
vacuum vessel itself and one of the major problems with 
such apparatus is the sealing of the glands around the 
shaft connecting the motor outside the vessel with the 
centrifuge or sprayer within the vessel. 
The present invention is based upon the appreciation 

of the fact that very little power should be required to 
drive the sprayer or centrifuge at the required speed, 
provided the high frictional resistance of the tight glands 
hitherto used to seal the shaft could be eliminated, with 
the further appreciation that the means for doing so is 
already available in the means normally provided withv 
such apparatus for introducing the liquid thereto or/and 
circulating it therein. 

According to the present invention, apparatus for atom 
izing a liquid in a vacuum including a rotary sprayer or 
atomizer mounted in a vacuum vessel and means for 
pumping or admitting the liquid to the sprayer is char 
acterised in that turbine means are provided for rotating 
the sprayer or atomizer, actuated by the momentum of 
the liquid on admission to the apparatus and/ or during 
circulation :therethrough. The liquid, after passing 
through the said turbine driving means preferably passes 
direct to the sprayer or atomizer. 
The invention will be described further, by way of 

example, with reference to the accompanying draw 
ings in which: 

Fig. 1 is a sectional elevation through one preferred 
form of atomizer according to the present invention, 

Fig. 2 is a plan view, partly in section of the arrange 
ment shown in Fig. 1. 

In the example of the invention illustrated the sprayer 
or atomizer comprises a cylindrical casing 10 having a 
?ange 11 about half way of its length by which it is 
adapted to be mounted on the top of a vacuum vessel 
12. Within the casing 10 is mounted a shaft, 13 on 
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anti-friction bearings 14, 15 located in housings 16, 17 
respectively at each end of the casing, the upper hous 
ing 16 being formed in a detachable end cover 18 the 
latter having an extended hollow hub 19 adapted to hold 
a stationary sealing element 29 secured by means of a 
cover whereby the upper end of the casing may be, cf 
fectively sealed over the end of the shaft 13. In the 
side of the casing 10, and above the ?ange 11 there is 
a side opening 21 surrounded by a facing 22 to receive 
a ?ange 23 of a nozzle 24 complementary to an impeller 
or “Pelton Wheel” 25 mounted on the shaft 13. At its 
lower end, the shaft 13 is provided with a cup-like sprayer 
or centrifuge 26 of the kind already known for the pur 
pose, and liquid upon injection through the nozzle 24 
and .after striking the impeller 25 is able to pass down 
thereto through apertures 27 in the housing 17 for the 
lower anti-friction bearing 15 for the shaft 13. 

In use, liquid is pumped or admitted to the vacuum 
vessel through the nozzle 24 and the momentum of the 
liquid is used to cause the shaft 13 to rotate at high 
speed. The liquid, after thus expending its energy, passes 
down by gravity to the lower end of the casing 10 into 
the cup-like sprayer or centrifuge 26 by which it is at 
omized in the required manner and passes into the vac 
uum vessel 12 through a series of ori?ces 28. 

if desired, the liquid may be caused to pass more than 
once through the impeller or turbine-driven sprayer, 
each time providing the energy for the rotation of the 
sprayer or centrifuge 26. By such construction the pre 
vious problem of sealing the shaft of the sprayer by means 
of glands is eliminated as is also the need for an electric 
motor located either within or externally of the vessel 
for driving the said shaft. 
The invention is obviously not limited to all the de 

tails of the example above described, in so far as they 
may be modi?ed without departing from the scope of 
the invention. For example, any suitable form of liquid 
turbine other than the “Pelton Wheel” above described 
could be used, and after the ?rst admission, the liquid 
could be ‘caused to pass again to the sprayer by the cir 
culating means normally provided with such apparatus. 
Instead of the liquid passing direct from the turbine to 
the centrifuge or sprayer it could pass directly into the 
vessel and the liquid may be ‘separately piped to the 
sprayer or centrifuge if a smaller or larger volume of 
liquid is required thereat according to the power avail 
able and the degree of atomization required. 

I claim: 
1. Apparatus for atomizing a liquid in a vacuum com 

prising an elongated vertical casing, bearings at the ends 
of said casing, a shaft mounted axially in said casing 
and held in said bearings, an impeller ?xed on an in 
termediate portion of said shaft, a nozzle in the side of 
said casing ‘adjacent to said impeller and adapted to cause 
?uid to impinge on said impeller to rotate said shaft, 
a seal at the upper end of said casing, a transverse ?ange 
extending from an intermediate portion of said casing, a 
vacuum vessel, said ?ange being secured to said vessel 
with the lower portion of said casing being within said 
vessel, the lower end of said shaft extending below the 
lower end of said casing, a cup-shaped sprayer ?xed on 
the lower end of said shaft, and an opening between 
said cup and casing to permit ?uid from said casing to 
enter said cup by gravity flow. 

2. Apparatus for atomizing a liquid in a vacuum com 
prising an elongated vertical casing, bearings .at the ends 
of said casing, a shaft mounted axially in said casing 
‘and held in said bearings, an impeller ?xed on an inter 
mediate portion of said shaft, a, nozzle in the side of 
said casing adjacent to said impeller and adapted to 
cause ?uid to impinge on said impeller to rotate ‘said 
shaft, a seal at the upper end of said casing, a trans 



verse ?ange extending from an intermediate portion of 
said casing, a vacuum vessel, said ?ange being secured 
to ‘said vessel with the lower portion of said casing bee 

afing Within-said vessel, said nozzle being above said ?ange, 
e e the‘lower end ofesaid shaft extending below the lower. end 

‘- fof said casing, 21 cup-shaped sprayer ?xed on the lower 
2 ' end of said shaft, and an opening between said vcup and 

~ casing'to permit ?uid from said casing to enter said cup 
~ by gravity ?ow; ' , 
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