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This invention relates to apparatus for dehy- ~

drating air, and particularly to portable cabi-
nets which use granulated calcium chlonde as
the absorbing agent.

One of the objects of my invention is to: provide
apparatus which is composed of demountable and

- formed of wire cloth or perforated metal’

cal spaces 32: for holding granulated caicium‘ s
chloride 33, the:-partitions 34 between the said -
spaces-31 ‘and 82; the tops of the sald ‘spaces 3l, -
and-‘the- bottoms. of the said: spaces 32 -being:

- said part’tions 34 are attached in pairs, each pair

interchangeable - sections with variable storage»» :

~ and dehydrating capacities.

Another object of my invention is to provide :

simple apparatus for drying out spaces which are
surrounded by ‘earth or water, and: which is not
effected by freezing temperatures.

Another object of my invention is to ‘provide
cylindrical apparatus in demountable sections for
getting through the minimum size’ ‘of ‘manholes

as found between the compartments in the lower
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forming an air space and held together by the =
vertical - U-shaped members 35. The  said ‘air
space assemblies are separated from .each :other

by the vertical L.-shaped members 36." “This.con~ . .

struction -may. be reversed:so-that the-calcium :
chloride spaces.32 are assembled with-the said: :

partitions 34 in pairs- ‘with the  U-shaped mem- )

" bers 85; and these assemblies separated from.each..

holds of marine vessels, and- which will-operate.

in marine service with the vertical axis' tilted in

any direction due to the movement of the vessel.

Referring to the drawings wherein the prin-
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ciples of the present invention are shown applied o

- to portable dehydrating. cabinets: :
Fig. 1'is a’side elevational view of the cablnet:
with its self-contained units assembled, -
Fig. 2 is & plan view of the cabinet shown in
Fig. 1,

culating fan unit of the assembly of Fig. 1,

Fig. 4 is'a vertical cross-section of the con- -

tainer unit for the hygroscopic solid of the assem-
bly of Fig. 1, -

Fig. 3 is a vertical- cross-section of the cir-'
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:-1s-drawn upwardly through: the said air passages'. .«

Fig. 5 is-a vertical cross-section of- the plate

unit shown for handling the hygroscOpic solu-’ :
. drator containing hygroscopic solution is com~

tion of the assembly of Fig. 1. -
Pig. 6 is-a vertical cross-section of the waste
solution receiver unit of the assembiy of Fig. 1
) Fig. ‘7 i5'a view similar to Fig. 1 of acabinet
having a unit of Fig. 4 of greater length, -
Fig. 8 is a cross-sectional view taken ‘just below
the top of the container unit shown in Fig. 4,
Fig. 9 is a cross-sectional view taken'slightly
above the lower end of the container unit shown
in Fig. 4,

35
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Figs. 10 to 15 inclusive, are progressive plan -

views of the plates making up the unit of Fig. 5,
. Fig. 16 is a cross-sectional view of the unit of
Fig. 5 taken just above the lower plate, :

45

Fig. 17 is an enlargement of the plate struc- .

ture shown in elevation in Fig. 5, and .
Fig. 18 is a diagrammatic representation of a
dehydrating cabinet and hydrometric device for

measuring the density of the waste hygroscopic

-solution to control relative humidity. -

Referring specifically to Figures 4, 8 and 9;

the air dehydrator containing hygroscopic solid
is composed of the cylindrical shell 80, the-alter-

50

other by:the L-shaped members 36:in fhe.air. -
The said partitions 34 are supported on .
the perforated rack: 31, which is.attached to:the.: .
- said shell "30. ‘Underneath the said rack:37 is a -
*_conical shaped.rim 38 having a water tight.con- -

spaces.

nection " with: the said ‘shell '30- andhaving. a.: -

“‘notched: drip edge 39- at the bottom to break up. ..
“the hygroscopic solution; dripping from the said -
spaces 32 holding granulated calcium chloride 33,
into small streams in order to present more sur=::: -

face "6f solution to the action of -the air, which ::

31, and to evenly. distribute the said solution over-.

the members below.  ‘The bands 40 -and 41 are - -
" "attached to the outside of the said shell. 30 in -

order to maintain the said shell 30 in proper ver-
tical relation to the members shown in Figures
3 and 5: .

Referring to Figures 5 and 17; i‘.he air dehy-

posed of the cylindrical shell 42, having the radial = .
air inlet openings-43-and the horizontal hygro-: -
scopic solution members as shown in Figures 10

to 15, inclusive, and which consist’ of the ring

plates 44, which are attached to the radial plates .
45 to 50, inclusive, with radial openings between .
the-said plates 45 to. 50, inclusive, and which-in--

crease in area from bottom to top with the said .
‘radial air. openmgs aiternately spaced ‘over each

other.

Referring to Flgure 16; the circulator plate §F
is solid -with a diameter-slightly smaller than
the waste solution tank 52 as-shown in Figure 6,
to prevent the air from contacting and absorb- :

ing moisture from-the waste solution.: The said: -

plates 45 to 51, inclusive; are held in vertical re~ ,'

-lationito each’ other by-the bolts 53, the nuis 54

" and: the ferrules 55,'and the whole assembly is-

55

nate vertical air passages 31, the altemate verti- -

"+ supported ‘on. the bars §6, which are. attached. to -
- the ‘said cylindrical shell 42,

into the air dehydrator containing “hygroscopic
solution' through the said air inlet openings 43, -
between-the said plates 45 to 51, finciusivei up-’

The -

:The air is-drawn ::



~inclusive, in-counterfiow direction to that of the .
. hygroscopic solution flowing downward.over and -

. ‘the ‘appearance. of the tank.

‘to the top rim 62:which is attached ‘tothe cylin-
" drical shell 63. ‘The band 64 is_attached to the 13
- outside. of the said shell 63.to-support:the same. "+
the hydrometer 11-is placed with the predeter-
‘mined reading; corresponding to the desired tem- -
‘perature: and . relative humidity, at the ' surface:

.. by the. standard 104 ‘and-supplied W1th electric. -
. current through the wires {05-and 106. .. The elec- 4

wardly between and over the. sard plates 45 to 50,

between: the ‘said plates -45:t0:50; inclusive. -
.Referring to Figure 6; the waste solution tank: 5-

52 has the drain pipe 51: and the cap 58 for drain~

ing away the waste solution." The said tank 52-has -

~the band 59 :attached-to. the outside: near;the. .
. top in order to: support ‘the . said. shell 42 and

the band 60 attached to the outside at the bot-.id
tom to stiﬁen ‘the lower’ edge and. to improve o

Referring to Figure 3; the grille 61is: attached

in the proper vertical: relation to:the said shell
30. . The fan 65 draws air through:the apparatus’
and is‘driven by the.motor:66 which is bolted to:.:~
the bar 67; which is attached. to the:shelf brackets.:c
68, ‘which:are supported-on.and. insulated from:
the said shelf brackets.68 by.means.of the rubber

- insulators:69; which.are vulcanized to- the:bolts:
- 70 and:are held.in place by the nuts-Tt..
_current is supplied to. the motor by, means; of the: 05"
wires:12 ‘and - 13. .

Electric o

Referring: to -Figure: 18 the tank 52 has the;—w_.
raised bottom ‘74, the waste pipe 15 through which. . -
the waste hygroscopic solution flows.into the low- .
er portion of the tube 186, holdmg the hydrometer 30
11 and:overflowing through:the. pipe: 18, down-. ..
ward over: the level plates 19;:in: alternate direc~:

-tions as.shown by the arrows; and into the tank.: ...

80, having the overflow and.waste pipe 8l The -
said plates 19-have one.edge turned up:and one: 33
edge turned down,: and the:latter:notched so. as -
to break.up the surface tension of:the. ‘solution . -
and: cause.it to drip in a. series of . small streams- - .
so as to be evenly  distributed over:.the surface

‘- of each succeeding plate underneath. - : 40
. ing sufficient -solution in’ ‘contact with .the- alr,:.
“the waste 'solution: w111 have a vapor. pressure in.
-equilibrium - conditions with that of the entering :

- A portion:or.all. of the ‘waste solution is re-
circulated over: a’ portion:of: this’ same-route-by -
means: of the pump-82:and the: pipe 83 as.shown.
by ‘the:arrows.’ The said-pump-82is. driven: by:
the shaft 84, held-.in place by, the:torque:tube ..
85, driven by thé motor 88,: which.is: supported-.
by the standard 81. :Electric..current:is supplied .-
to the said motor 86 by the wires-88 and 89. :The- -

said standard 871:also supports: the: compensating o

4.

thermostatic element 80 by means of the guides, 50"

91 which allow:vertical movement of ‘the said .

thermostatic: element 90 and ‘which are rigidly- -

attached to the said standard 87 by the bolts 92,
The vertical position'of .the said thermostatic ele- L
ment 80%s determined by:the clamp 93 which is:
held in place againstthe:said standard 81.by .

&t
ot

_ means of the set screw 94.- The method of :posi- . .
4. & Mmeasure: of relative humidity

tioning 'this: clamp 83. will be. explained -later. :
The upper end of the. said thermostatic element L

90.carries. the lever 9§, which is'balanced on the: ¢o: _
“ditions ‘of ‘'vapor pressure with that of the rela- »

pivot 86,:and which carries the said hydrometer.:
17 by means of -the ‘clamp 97, held in- place by
the bolt 98, and allowed free: motion on the said:. -

-lever -85 by means: of -the pivot 89.. The- :0ppo- it

site end of the said Iever '95.carries: the mercury-

tube switch (00, which is supplied with electric -- . .. [ .

current. through: the wires. 13 and- 10f. - Air is

blown across the said plates 19 and-the said-com=- -

pensating thermostatic: element. 90 by. means. of
the fan"102, driven: by.the motor 103, supported -

tric current for all-of the motors is controlled by
the switch 10T.°

The thermostatic element 90 can be made of 75

2279,326 ~ e “3‘»

hard rubber,. metal or .other material which is‘

- lengthened by:an: increase -and shortened by a

decrease in temperature;:- The active length-of:

the said thermostatic element 80, between the -

centers -of the pivot-96 and the clamp: 93, is:de- "

_termined by therelation of ‘the change in length,:

of any given thermostatic material, due to'a defi= .

_..:nite_change-in - temperature, to the change:in = -
> vertic l,position of ‘the hydrometer 1, due to-

) the change in ‘deénsity of the waste hygroscopic .

-splution; necessary -to produce the same relative
 humidity at’thé, same ‘definite: change in tem- -
“perature::.
~.-of  the: readings on’ the particular. hydrometer. -
used. - The vertical position: of ‘the 'said clamp -

"This: length will. vary with the-scale

93 on:the standard:81.should be ‘such that when

of the solution. corresponding to-the line:of the.

-overflow:in: the ‘tube :76,. with: the end of i the.
lever 95 attached to the hydrometer 77 by means; ..

of the clamp,91,.the clamp.83 should. be fastened.

. to the. standard 8T-ata height so. that .the; left

end-of the mercury. tube switch 100 will be tilted
downward sufficiently to cause. the mercury in . .
the tube 100 to flow to the left-end of the tube.
100 and: away.from the ends of’ ‘the wires 13 and ..
101, thereby breaking.the circuit through .the ..
wires. 12 and 713 and stopping the motor. 66 and: -
the:fan: 65 which draws air through the ap—;
paratus ; S
. As:air; 1s drawn through the. apparatus, ﬂrst“ )

in contact: with a hygroscopic solution and next -’

in contact with a hygroscopic solid, moisture will, : ;
move. from the air to the said, hygroscopic solu-

.- tion" and; hygroscopic solid due: to. a differencevu:
. -in vapor pressure: until' equilibrium conditions are:
- reached;-and .in ‘a properly. designed.air. dehy-_,

drator. containing hygroscopic ‘solution and -hav- .

air, which is equivalent to'a deﬁnite density and .
specific grav1ty for ‘any. fixed temperature,. and

“also-a definite:relative humidity of the. air en-’.

tering the air. dehydratorL at -the same ﬁxed te
perature.: : L
A hygroscopic solution recirculated in a our- s
rent: of- air:will .absorb .or.give off. moisture :s0
that: its. vapor: pressure - will: eventually reach....
equilibrium conditions with that of .the air. The. .
vapor-. pressures, -densities: or . specific gravities,"

+and concentrations of hygroscopic solids dissolved o
5.in water are in definite relations to each other. -
. at any: ﬁxed temperature, and the- vapor pressure :

of air:in relation to a fixed temperature is, also,

The following table shows. the’Speciﬂc gravity:
of caleium: chloride solutions in: equilibrium cons-.

tive:humidity of the air at the same temperature.

;.l_iulativo l‘i.umijilty_ ¥

ey | s0g, | 409% .

(358 | 1,400
S3n7 | 1,308
1356 19396.°.
1354 11,303,
S35 {15300
L34% [ 1,387
1,344 | 1,383

: The vertical position of a hydrometer rises with ;: o

an increase of the density and lowers with
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,draws alr. through the ca.binet in contact with -
. the hygroscoplc ‘solution and the hygroscopxc“a
- solid..” The apparatus’ will functron without the
recirculated solution ‘and the separate air ‘flow -
“except under conditions of low humld;ty and in=i"- -

decrease in the densﬂ;y of the solutionl in which ' -

‘the-said ‘hydrometer floats. ' The density of the
said solution and the degree of. concentration of

dissolved solids in the solution increases slightly Sl

with inereasing temperature and decreases slight-

e

ly with - decreasing - temperature: to:-maintain a .-

vapor pressure in equilibrium- with that of air.at

a constant relative humidity. at variable tempera- .~

tures. . By compensating for temperature changes

.-By means-of - a. thermostatrc element which acts,

10.

inversely: to- & . hydrometer with ‘an’ increase or. .

decrease -in -temperature; the comblnatmn of a .
hydrometer, actuated by the: density. of a- hy-.
groscopic: solution  in-equilibrium conditions: of ..

. vapor pressure with that of the: surroundmg air,

and a compensating thermostatic element, ac-
tuated by the temperature: of the surroundmg air,

can be-used to measure relatlve hum1d1ty and:to.

control apparatus for the regulatron of .relative

humidity of air.” The specific gravities of calcxumr,

chloride: solution:concentrations at-various. tem-
peratures can be found in the technical hand-
books.

Greater concentra.tmns of calcium chloride are
required: at increasing temperatures to produce
the same relative humidity -of -air; also, -from
reference to handbooks, it is noted that the spe-
cific density of calcium -chloride solutions de-
creases with temperature for the same degree of
concentration, and that both of these factors can
be compensated for by the thermostatic element
-operating inversely to the hydrometric element.

The operation of the apparatus is as follows
the spaces 32 are filled with granulated or flake
calcium chloride, the hydrometrlc clamp 97 and

the thermostatic clamp 93 are set according to

‘termittent, operation when’ the solution may cease °
.to remain & liquid due to crystalhzatwn or ac- o
" cumulation  of ‘impurities. e
- It is'to be understood that minor changes can’
be made in the general arrangement and. detarl T
of the. mventlon in order 1

dapt it to todern” -

industrial and’. ‘commerecial:

dehydrating” agents.
What I claim isi~ 07 ’ v
- 1. A'portable sectional cabmet for dehydratxon G

: of air comprising - a plurality of self- conta.1ned~ i

changeablée’ -operating - units" superi mposed ‘one.

_above ‘the other to- collectlvely define & vertical -
conduit for the passage of air, sa.ld units inelud="" -

" ing a base unit in the form of a receptacle to re= :

235 :
? lution fAows, air inlet opemngs defined in the wall
of said plate unit to admit air to flow over said

ceive by gravity flow waste hygroscopic solution, -
s plate-unit above said base unit and having an
interior structure over which the hygroscopic so- .

" interior structure, a container unit above said

30

35

plate unit for the solid hygroscopic material,
said container unit being opened at the top and
bottom and having as its interior structure, a
cellular container of openwork side walls de-

fining a plurality of adjacent vertical air pas-

sages and storage compartments for said solid
material, and an upper unit having means for

- drawing air upwardly through said cabinet.

the instructions previously given, the switch 107" "

is closed and which supplies electric current

through the wires 12, 13; 101, 88.and 89 to the

motor 86, driving the pump 82 to recxrculate the
hygroscopic solution, and through the wires - i05
and {06 to the motor 103, driving the fan 102

40

to blow air.in contact with the compensating .

thermostatic element 80 and in' contact with
the recirculated waste hygroscopic: solution flow-
ing over the plates 79 and which, on a rising rela-
tive humidity, caused by an increase in-the vapor
pressure of the air and a corresponding. decrease

. strueture for spreading said solution in the air.

' in the density of the recirculated- waste solution, .

causes the hydrometer 11 to lower-sufficiently to

tilt the lever 95 and the mercury tube switch 100

o0

so that the mercury flows to the right in contact -

with ‘and- connecting the wires 13 and {01 and

completing a circuit through the wires: 12 and 13"

thereby starting the motor 66 which-drives:the

fan 65, which draws air into the cabinet through
the air inlet openings 43, between and over the
plates 44 to 50, inclusive, in -contact with the
hygroscopic solution in the-air dehydrator -con-
taining hygroscopic solution, up through the air

2. A portable sectional cabinet for dehydration
of air comprising a plurality of self- .contained
charigeable operating units superimposed -one
above the other to collectively define a vertical
conduit for the upward passage of air and the
downward flow of hygroscopic solution, said oper-
ating unit being: cylindrical with their adjacent
ends in sealed relation and including a base unit
to receive. waste hygroscopic solution, a plate -
unit ‘above said base unit having an interior :

flow-as the solution flows toward said base unit,
horizontal air inlets in said plate-unit for ad-
mitting air to pass over said interior structure,
a container unit above said plate unit, said con-
tainer unit having a cellular openwork interior
structure to receive solid hygroscopic material
and defining vertical air passages, and & top unit
located above said container -unit and having
means - for drawing air upward through said

" cabinet and discharging it therefrom.

60

passages 31, in contact with the hygroscopic solid
33 in the spaces 32 of the air dehydrator con- -

taining hygroscopic solid, and discharged through’

" the top outlet grille until the desired relative
humidity is reached for the air surrounding and
entering the cabinet, at which time the hydrome-
ter 11 rises in the tube 16, due to a lowered vapor

pressure of the surrounding air and a correspond- -,

ing increase in -the density of the recirculated
hygroscopic solution, which tilts the lever 85 and
the mercury tube switch 108 so that the mercury
flows to the left and away from the ends of the
wires 13 and 101, thereby breaking the electric
- eireuit in the wires 12 and 13 and stopping the
motor 66 which drives the fan 65 and which

65

3. Air conditioning apparatus comprising " a

‘ﬁrst section open. at the top and having a rack

at the bottom, a group of baskets with open tops

‘and perforated sides and bottoms for holding-
.hygroscoplc solid matenal supported ‘upon said

rack, said baskets being’ spaced to define air

'passages, a second. section below said first section.

having horizontal air inlets in the sides and &

‘yertical series of horizontal plates with openings

in the said plates staggered over each other, to
allow hygroscopic. solution;. dripping from the

70

_said hygroscopic solid material, to flow down-
‘ward, through, and between the said plates, in a

counter flow direction of air and solution when

© the yertical axis of the apparatus is tilted in any

15

direction, a third section positioned below the
said second section for collecting the waste hy-
groscopic- solution, and a fourth sectlen super-

practice;- and that °
other hygroscoplc materlals, stch as magnesium -
_ chloride and-soda lime, can also be- used as the :'v




» ~. forated sides and bottoms for ‘holding hygroscopic” I
_solid material, said baskets being spaced.to'd

imposed above the saxd ﬂrst section, containina.r i
means-for drawing air into and upwe=d, ‘through
‘the apparatus . in contact: ‘with the hygroscopic’ .
solution-and between the said baskets containing_' a )
: hygroscoplc solid material P 5 in thesi

4, Alr conditioning apparatus, comprising “plates w1th openings in-the said plates stasgered
first cylindrical section - open. at’ the top, with'a ' -~ “over each’ other, to- allow- the hygroscopic ‘solu-::-

rack.at the bottom, a: group | of baskets sup-". 'txon, drxpping “from “'the - said Hygroscopic ‘solid’ - =
ported on said rack .with ‘open tobs, and per-": material;* “to flow - downward,: ‘through,-and’over: 3508
“the. said plates and to allow the air to’ ﬂow over, ‘

'Vstreams, and uperimposed above 8 second cylin- :
i 'aving ‘horizontal” radial air; inlets

fine air passages: therebetween;, a ring at'the bot-
tom of and attached: to the sides.of the said first :

fcylmdncal section, sloping away from the sides” waste;ihygroscopic solutlon, and g: ¥ fourth eylin<
.-of- the -said* first- cylindrical container : ‘with a 15 drical: ‘se¢tion; ‘superimposed aboveé:the said first:::

. circular .drip: edge:at the’ bottom having a.d ] ,cylmdrical section, contammg means’ for. draw-:
-ameter smaller than that. of the said first ¢ ylm- " ing air’ into, upward ‘and’ through the apparatus -
“drical section for duectlng the hygroscopic in contact with the hygroscopic solution and be-:i:: -

tion;. dripping from_ the said -hygroscopic: solid ‘tween theisaid; baskets contaming hygroscopic
atenal ‘toward the center ‘of the’ apparatus'*" sohd materlal -
when the vertlcal axis is tilted 1n any direction T .

; I-IIRAM JOSEPH KAUFMAN




