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UNITED VSTATES |

2 Clalms

ThlS 1nvention rela.tes to the separatlon of a.
11qu1d fr0m non-volatile impurities by distilla-:

‘tion and has. for it§ 1mmediate object to provide’
an improved method of: obtammg pure drinking

water from sea water and: other liquids hot-suit-
able for human or  animal consumpt;lon

R Y S 237.),640 e

R i ‘j S MEANS FOR DISTILLING LIQUIDS

‘ e Reginald Clarence Ford Allesley, near Coventry,
. England . :

Apphcatwn October 13,1943, Serxal No 506 097
In Grea,t Britain h{ uly 9, 1942

(CL 202—163)

~» izontal stationary plate. 21 which is’ upwardly -
“flanged to form a container 28 for the liquid to. = -
be distilled.' “The plungers 29 for the high pres- -
sure cylinders are carried by and ‘move with the i
low pressure cylinder 11 and: are fitted w1th mon=

A further object.of ‘the invention is to’ provide =

“‘apparatus for this purpose of a simple, compact :
-and portable nature in which the use of fuel for

- sheating purposes is entirely dispensed with;
The improved method of distilling, liquids: is

The high pressure cylmders 26 of whmh.'th' ke
may be any desired number, are carried by a ho:

. return valves 30 at their intier ends,

10°

‘distinguished from existing methods in that the

heat required for evaporation is derived from
compression of g mixture of air and steam. or
vapour drawn from an enclosed -container for the
liquid, said mixture being foreed under the com-~
pression pressure throtigh oné or more narrow
conduits arranged in close proximity to one or

15

more thin films of the said hquld and thence to :

a condenser.
The invention involves the use of a’ compressor

£0

which is of the multi-stage type and Adriven -

either mechanically or hydraulically.

In the acconipanying drawings,

Figure 1 is a sectional view of one form of ap-
paratus embodying the present invention.

Figure 2 is a plan view of the same with top
cover removed.

Figure 3 is a cross-sectional view on a larger

- scale of one of the high pressure cylinders.

28

Each of the high pressure cylinders is made m )
two parts, an inner part 31 which' is secured to
the plate 2T by means of a nut-31%, and an outer
part 82 screwing onto.the upper end of the inner
part, The said outer part; Whlch forms the head

of the ¢ylinder, is fdrmed with & passage 33 con-

trolled by a non-return valve 34, one end of said
passage being open to: the. interior of the cylin=
der 26 and the other end communicating with a
narrow. spiral passage 3% in the cylinder wall..
This spiral bassage, see Figure 4; may be-con-
veniently formed by taking off the.crests of the~
thread between the inner and outer parts 31, 32

‘and communicates at'its, lower end with a duct

36 in the plate 27, whence it is continued by

-means of a pipe 37 opening at its- lower end into. - .

a condenser 39.
The outer part 32 of each hlgh pressure cyl-

" inder is fitted with & removablé sleeve 40 which

30

Figure -4 is a detail view in vertical section and

‘on alarger scale of part of one of the high pres-
sure cylinders.
Figure 5 is'a view similar to Figure 1 in which
. the two stage compressor isdriven by hydraulic
means.
Figure 6 is a sectional view of one of the pumps
for operating the low pressure cyllnder in Pig-
- ure 5.
Figure 7 is an end view thereof w1th the cover
plate removed.
* In one form of the improved apparatus shown
in Figures 1, 2;°3 and’ 4; the compressor em-
ployed is of the two- stage type comprising a re-
ciprocating low pressure ¢ylinder 17-co-operat-
;. ing with a stationary plunger 18. .The cylinder is
-operated by means of a rotatable member {9 ar-

is a-sliding fit on shallow longitudinal ribs 41, see - " e

Figure 3, formed on said outer part. - The nar-

row. annular . space- thus. formed between. the .. -

sleeve and the outer part of the cylinder is open

at each end, the lower ‘end dipping below the

*level of the liquid in the container.
- container 28 is closed in a fluid-tight manner by.
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ranger ‘concentrically therewith  and provided .

with rollers 20 engaging helical grooves 21 in the
" exterior of the said cylinder. ‘The said rotatable
member is driven by bevel gear 22 from a shaft
23 which may itself be driven either by power or
. manually. ‘The said cylinder may be prevented
from rotation by means of rollers 24 on the
“plunger engaging grooves 25 in the cylinder;

50 -
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means of a removable -cover 42 having double
walls. with lagglng between them, said cover be-
ing secured in position on a rubber seating 43
carried by a shouldered part.of the plate 21, by
means.of springs 44 secured to an annular mem-
ber 45 of angle section, and adapted to engage
projections. 46 on the cover.. Communication be-
tween the closed container and the low pressure

.cylinder 17 is established By means of a-pipe 41,

controlled by a non- return Valve 48 in. the head
of the plunger. .

The rotatable member 19 actuating the low
bressure cylinder is mounted on ball-bearings beé-
tween the plate 21 aforesaid and a flange 49 at
the Tower part of the stationary plunger I8
The whole’ of the apparatus is enclosed in an
outer casing .50 the upper part 51 of which is

‘secured. to the plate 271 by releasable catches 52

and is' removable to give access to the cover 42,

:whilst the lower part houses ‘the"-condenser 39

which may be of the tubular or any’ other suit-

The said
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able type and provided with a run-off tap 53 for
the distilled water and an outlet 54 for dry air.

The high pressure plungers 29 are automati-
cally lubricated at each compression stroke of
the low pressure cylinder 11 from a trough 55 in
the flanged lower end of the low pressure plunger
{8, the oil being forced through a non-return
valve 56 and conveyed by pipes 57 to each high
pressure cylinder. The excess oil ili draining
back to the trough serves to lubricate the bear-
ings for the rotatable driving member {9 and the
outer surface of the low pressure cylinder, (1.

The apparatus is operated by rotating the
shaft 23 which may be done either by power or
manually, as by means of pedal gear or hand
-wheel. When the apparatus commences to op-
erate air is exhausted through the pipe 47 from
the enclosed container 28 on the induction or
upward stroke of the low pressure cylinder 17
whence on the stibsequent compression or down-
ward stroke the initially compressed air is forced
into the high pressure cylinders 26 through the
non-return valves 30 ifi their plungers 29 by
which it is further compressed on the following
induction stroke of the low pressure cylinder.
From the high pressure cylinders the air is forced
past the non-refurn valves 34 into the spiral
passage 35 between the screw threaded parts of
each high pressure cylinder and thence to the
condenser 39. The heat generated by the high
pressure produced in this way quickly raises the
temperature of the walls of the high pressure cyl-
inders thereby causing evaporation of the thin
films of the liquid occupying the narrow annular
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fined space, as for example, in a crowded life
boat, the said pumps may be arranged for man-
ual operation. In this case each pump may be
separately operated through gearing by a lever
and the gearing of éne pump interconnected with
that of the other so that the depression of one
lever effects the return of the other. For exam-

‘ple, in the arrangement shown in Figures 6 and

7T a gear wheel 67 is fixed to the spindle 68 of
each lever 69, said wheels being in constant mesh
with each other and each of them is also in con-
stant mesh with a pinion 70 on an extension Ti
of their respective pump plungers 12, The said
plungers are each formed with a screw thread co-
operating with an internal thread 13 in the pump
body, the thread in the case of one pump being
right hand and the other left-hand. Each
plunger, as it is rotated, is given a reciprocatory

. motion in its cylinder 14 by the co-action between
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spaces between the sleeves 40 aforesaid and the 83

outer parts 32 of the high pressure cylinders.
At the same time the exhaustion of air and
vapour above the liquid reduces the boiling point
of the latter. The vapour or steam produced
escapes from the open upper ends of the narrow
spaces between the sleeves 40 and cylinders 26
into the closed container 28 whence it is ex-
hausted and initially compressed by the con-
tinued operation of the low pressure cylinder and
further compressed in the high pressure cylin-
ders after which it passes by way of the spiral
passages 35 and tubes 37 to the condenser. This
cycle of operations can be continued so long as
their remains any liquid in the container.
Another form of apparatus embodying the
same main principle of the invention is shown in

PFigure 5. In this form the low pressure cylinder’

17T is operated by fluid pressure. Otherwise the
construction and operation of the apparatus is
substantially the same as above described with
reference to Figures 1 to 4.

For the purposes of operation by fluid pressure
the lower end of the low pressure cylinder 1
carries a cross-head 60, the sides of the station-
ary plunger I8 being slotted at the lower end to
accommodate the movement thereof. The upper
face of the cross-head carries or is formed with
a small centrally arranged cylinder 6f which co-
operates with a fixed plunger 62 secured to the
underside of the head of the stationary low pres-
sure plunger 18 which is hollow. The lower face
of the cross-head is also formed or fitted with a
similar cylinder 63 which co-operates with a
plunger 64 fixed to the base member 65 suppori-
ing the low pressure plunger.
are alternately supplied with fluid under pres-
sure to actuate the low pressure cylinder 17, by
means of a pair of pumps 66, see Figures 6 and 7,
which may be operated in any suitable manner.

These cylinders’
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Where the apparatus is required for use in a con- 18

its screw thread and the corresponding thread on
the stationary pump body 15. The extension Ti
of each plunger is free to slide through its driv-
ing pinion 70 axial displacement of which is pre-
vented in any suitable way.

To accommodate a pipe 16 leading from one
of the pumps to the upper cylinder 61 on the
cross-head and also the pipe 17 leading from the
enclosed container 28 to the low pressure cylin-
der 11, the cross-head 60 is formed with suitable
openings 18, 79 respectively.

In an alternative construction which is other- .
wise the same as that shown in Figure 5, the low
pressure cylinder is stationary and the plunger
thereof adapted for operation by fluid pressure,
the upper face of the latter is formed with a
central circular recess which functions as g cyl-
inder for a fixed plunger on the plate aforesaid.
The lower face of the low pressure plunger is in
this case provided with a small plunger work-
ing in a cylinder forming part of or attached to
the low pressure cylinder. The low pressure
plunger is operated positively in each direction by
means of a pair of pumps, one of which delivers
liquid under pressure into the bottom of the cy-
lindrical recess in the upper face of the low pres-
sure plunger for the induction stroke of the lat-
ter, whilst the other pump delivers fluid into the
small c¢ylinder in the case of the low pressure cyl-
inder for the return or compression stroke. The
said pumps may be operated in sequence in a
manner similar to that above described or in any
other suitable way. For example, the two pumps
may be arrahged in axial alignment with each
other with a single double-ended plunger co-op-
erating therewith. This plunger may be recipro-
cated by forming it with right and left-hand
screw threads and giving it a movement of ro-
tation or oscillation about its axis, the screw
threads co-operating with fixed parts suitably
screw-threaded internally. Rotary or oscillafory
movement may be imparted to the plunger by
means of a 'pinion operated in any suitable man-
ner by hand or pedal, or by power.

Iclaim:

1. Apparatus for distilling ligquids comprising
an enclosed container for the liquid to be dis-
tilled, a condenser, a compressor having a low
pressure cylinder and a plurality of high pres-
sure cylinders each of which is in direct non-
return communication with said low .pressure
cylinder, said low pressure cylinder having a
non-return intake communicating with said con-
tainer above the level of the liquid therein and
each of said high pressure cylinders having a
spiral passage in the wall thereof communicat-
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ing at one end with the delivery side of said high
pressure cylinder and at the other end with said
condenser, the bore of said passage being less
than that of the intake to said high pressure cyl-
inder, a sleeve surrounding each high pressure
cylinder with clearance so as to leave a narrow
annular space open at each end, one end of said
space being below and the other above the level
of the liquid in said container, and means for
operating said compressor. .

2. Apparatus for distilling liquids comprising
an enclosed container for the liquid to be dis-
tilled, & condenser, a compressor having a low
pressure cylinder and a plurality of high pres-
sure cylinders profruding into said container
through the liquid therein and each having di-
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rect non-return communication with said low
pressure cylinder, said low pressure cylinder hav-
ing a non-return intake communicating with said
container above the level of the liquid therein,
said high pressure cylinders each having a spiral
passage in the wall thereof communicating at one
end with the delivery side of such ecylinder
through a non-return valve and at the other end
with said condenser, the bore of said passage
being less than that of the intake to said high
pressure cylinder, means for maintaining a thin
film of said liquid around and in contact with
the exterior of each high pressure cylinder, said
films being open at their upper ends to said con-.
tainer, and means for operating said compressor.
REGINALD CLARENCE FORD.




