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-moisture. Accordingly, attention has bem

given to developing related =compositions
which would have variant colour indicating
characteristics as system needs dictate.
Cobaltous bromide moisture indicators may
be positioned in a moisture ‘indicator housmg,
of the type illustrated and claimed in U.S.
patent Specification No. 3,085,424 and as-
signed to ourseives. The hquld phase indicator
may be of a cobaltous bromide type applied
to a mat of inert fibers, as disclosed in U.S.
patent Specification’ no. 2,836,974 ‘or, as

applied to a cellulosic paper, as set forth in’
U.S. pateit Specification no. 2,761,312. In -
both cases the colour indicapors were used

in- refrigerant systems' hafvang E refngerant
11qu1d of low water solubility.

A principal’ prior awt teaclnng of the em-
plo'ymmt of salts such as magnesium chloride,
calcimn chloride and' alumimem chioride to-
gether with eobalt chloride: us set- fozmh in
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$alits; cobaltous bromide and bronudes of zinc,

cadmium “and mercury, as affected by water
content of a refrigerant;

‘Figure 2 is a like graph of the dual bromide
salts; cobaltous bromide and bromide  of
barium, magnesium and calcium;

Figure 3 is a graph dcplcung a.ppmxmmte
color change by hue with the increasing of
the ratio of cadmium bromide to cobalt
bromide; -

°
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Figure 4 is a graph demcmng appmxunate

colorchangebyhmmthmmsmgofsalt
concentration of ratio 2 in Fig. 3; and

* Figure § is a graph depicting approximate
colour changes of the cobaltous bromide-
cadmivm bromide indicator in .operating
refrigeration units, (The “Refrigerant-22” is
a commercial chlorofluorocarbon refrigerant
manufactured by the . Ansul Chcmmal Com-

pany.)
Free and: dissolved water in zefngeranon

systems has always ‘been a major probl!em
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noi sture indicators have been used. These specific refrigeration systens.

Rat her, stan- i ndi cators reversibly change col orw th changes dardi zed
moi sture indicators are applied to 35 in relative saturation of water
dissolved in any and all systenms. By changing the ratio 100 a
particular refrigerant. of cobaltous brom de to.the
paper base the : The working portion of these indicators standard@
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formeds such as when indicators, with color shifts in any desired -
using a polyester/cobalt brom de indicator, range depeding upon the ..

requi renments of the col or changes occur at ‘a lower relative satura-.
refrigeration systemto which it is applied. tion of. water -in
refrigerants. This change The noi sture indicators are prepared by 60-
occurs at about 1.2 to 2.4% relative satura- inmersing unsized paper,

such as Whatman 125 tion with the "wet" colour occurring above no. 1
| aboratory grade filter paper .in the 2.4% and the "dry" col or bel ow
1.2% rela- solution of the salts. The solutions are con- tive
saturation. The degree of sensitivity to trolled very specifically wth
regard-to normal | ow di ssol ved noi sture levels is desirable in

concentrations of the salts as well as the 65 pnany cases. This-is
especially true when ratio of concentration of one salt to another. 130

1, 295, 920 After drying the treated paper, t he paper " is reached. .
This is general ly equivalent to a can be cut to various geonetric
configurations Color Harnony Value of 11 ca. to be nounted in a
hermeti c device having a The addition of salts of Goup. Il Bto 30

sight glass and proper fittings for installation "“sensitize" these -

i ndi cat'ors appears to elimn- 5 in refrigeration systens. The col or change
ate the "dry" anhydrous color so that one of the indicator with
changi Ag concentrations continuously approaches the "internmediate" ~ of

di ssol ved water in the refrigerant can be colors with increasing amounts
(based on the observed t hrough the sight glass. ratio of the
two salts) of the Il B salts. In 35 Exanpl es of some of the various
types of this way the nunber of hues the indicator 10 noi sture indicator
conbi nati ons are shown in nust go through to reach the pink or "wet"

the graphs FIGS. 1-5. For sinplicity pur- <color, is constantly reduced.



poses the col or changes are shown as change The effect of the addition
of the dual salts by hue rather than specific colors since the on the
_color change characteristics of = " " is not_always at
t he sane hue man No. 1 filter paper are set forth in the 15 For
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the fi I brom debased i ndicator has a Color Harmony . paper "was
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Color Calibration of Dual System Paper Base Moisture
Indicators Treated with CoBr, and CdBr, '
- CoBry = 0.023M/Liter = 1

R—12

0.75 0.825 1.00 0o,
€dBr, .. €dBry;  CdBr, - ppm. T,°F.
l4gc  13gc  13%gc 2.6 88
14 gc 13} gc 134 gc 2.5 84
14 gc 13 gc 13 gc 2.9 84
12bec . 12}ec 12} ec 3.6 83
Bee e lle 61 76

12 ca 11 ec 11 ec 1ns 7

l4gc 13gc 13[err] gc 2.6 88
14 gc 13[err] gc 13[err] gc 2.5 84
14 gc 13 gc 13 gc 2.9 84
~12[err] ec 12[err] ec 12T err] ec 3.6 - 83
13ec llec llec 6.1 76
12 ca 1)8 11 ec 11.5 78
1, 295, 920. By 4 7 Rl
TABLE 4- cont | R 22 ™
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= 0.0196M = 1  Percent H,O 5.00 g. CoB?; /3090 Br conl, OR660E. ook, |
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" TABLE 4



13 gc . 12[err] gc - 12 ec 16.5;17.5;18.0 @

13 ca. ' 12[f¥;] ea 12 ea 20.2;19.6;19.3
12[err] ea .12, ec 11 ic 34.6; 3 B 4 7
12[err] ec ' —0; 583758 3-
12 ca 11 ca 10 ca. BABKHE 464ont. VWHAT WE CLAIM | S: -

3. An indicating device as claimed in claimg_o, 1. A dual salt npisture
|nd|cat|ng device 1, conpri | :
conprising a cellul osic paper13ipregntdted w 1Hiccobal%. i)us ﬁr om de and
cadmum5 -wth cobal tous brpﬁide ch acterl in tlg@% fm de, the
cadmum brom de being in the B he 3ﬁ]ﬁs;egna paper is further
nol ar preoportion of [err] to &;tg'bmas l!&@cam)umigao 19.0npregnat ed wit h,
of cobal tous brom de. r de of adm u gercupy or 4. An
i ndi cating device as clained H#eﬁl ai m?"g1 1%} € zi ngbl e S

1 substantially as hereinbef ol descrifjad. 1012;ec(l | ) 2a0bromade or chloride

of cal cium BROOKES & MARTI N, bari um or magnesi um or
Chartered Patent Agents, Bierij) Wdsther Wer soflibl e cBoal tous salt.
H gh Hol born House, 2. Pyekndicgiicng deysge as g4 i nedyi n.claim
52/ 54..H gh Hol bor n, 1, conprising a cellul osic paper inpregnated

" WC. 1. 15 with cobal t 58$cbr ont%¢ and &%al t ouds-fi t r ate. Agent s
2 Applicants. . Printed for Hej; Mpj esty; § Stagg onery Ofice
#iCourier Press, Leam ng-t.gn_SpaTJOU RPublished by the
2Cffice, 25 Sout hanpt on Bui | di ngs London, WCZA | AY, from

jopi es may be obt ai ned. CoBr, = 0.0196M =1

TABRILE 4-cont.
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10. 5 it B 15 go 13[5 r] gc
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WHAT WE CLAIM 1IS:— 3. An indicating device as claimed in claim

1. A dual salt moisture indicating device 1, comprising a cellufosic paper impregnated

: compnsmg a cellulosic paper impregnated thh cobaltous bromide and cadmium

5 _with cobaltous bromide characterised in that bromide, the cadmium’ ‘bromide being in the
the bromide impregnated paper is further molar proportion of 4 to 2 times the amount 20

impregnated with, of cobaltous bromide.
(i) a2 bromide of cadmium, mercury or 4. An indicating device as claimed in claim
zing, 1 substantially as hereinbefore described.
10 (i) a bromide or chloride of calcium, BROOKES & MARTIN,
barjum or magnesium, or _ Chartered Patent Agenm,
(iii) another water soluble cobaltous salt. High Holborn House,
2. An indicating device as claimed in claim 52/54 High Holborn,
1, comprising a celulosic paper impregnated : London, W.C.1.
15 with cobaltous bromide and cobaltous nitrate. Agents for the Applicants,
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12[err] ec 12 ec 12 ec 43. 3 74

12[err] ec 12 ec 12 ec 48. 0 74

11 ca 520 4

CoBr[err] 0.0196M = 1 0.75 CdBr[err] 1.00
CdBr[err] 1.25 CdBr[err] Herr]O p.p.m .
13[err] ie “13[err] ie 13 gc . 5£§§¥

13[err]~ic 13[err] gc 13 gc 7.0;7.0;7. S

13[err i 13[err] ic 8.7,8.9;10.3

13[ gc ' g"p ’I?[ grﬁr_}[ 51:‘] 12 eri]:’;gs’gso"l 6.-5.175:18. 0 7

13 ca 12[err] ea 12T E 4—coif- 2; 19.6;19. 3

12[err] ea 12 ec 11 ic Réé 6;35.4;35.4

12[err] ec 12 eg 11 ca 1.0:58.3:58. 3

12 ca 11 ca 13tic  1013tac 13} ic 64,64, 644 VWHAT W CLAI M
IS 3. An_indicatjng device as claimed in claim

1. A dual salt noistuf@&ndi cBishg deltee 1,19
L npr egnat ed

npr i ng a cel |l ul osic paper
conpr ijfjigdd a exlgk ul osisxg gpaperigigpr egpat ed wi th cobaltous

brom de and cadmum5 wth cobaltous brom de characterised in that
bromi de, the cadmi um B¥SRi de Mithg i nl%ke  2lthe brdni de i npregnated paper
is further rmolar propgrdion efieferr]ife.2 tises thegamount 20

I mpregnated wth, of cobal tous brom de.
(i) a bromide of cadnmidiree mer &y or 12keqt. An30ihdi cdti ng device as cl ai ned

in claim zi.xe 1 substantially
as herei nbefore descrl1 ed. 1012ec (i )lzaecbrom' 43é3 or gi‘!ll oride of calcium
Beci um of2eqagnesfBn o174

BROOKES & MARTI N, 12} ec
Chartered Patent Agents, (rii) not her et er | ubl e cobal tous salt.
2. An indicgting device as clained in claim

H gh Hol born House,
52/ 54 Hi gh Hol born, 1, conprising a cellul osic paper inpregnated

l'ondon, WC.1. 15 w th cobal t GeBr: 5rGMOM =ahd cobal t ous nitrate.
Agents for the Applicants.
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13 gc 5.8
13 gc 7.0357.0;7.1
13 gc 8.7;8.9;10.3
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12 ea 20.2;19.6;19.3 -
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11ca 61.0;58.3:58.3
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WHAT WE CLAIM 1S:—
1. A dual salt moisture indicating device
comprising a cellulosic paper impregnated
5 with cobaltous bromide characterised in that
the bromide impregnated paper is further
impregnated with, ,
) a bromide of cadmium, mercury or
- zinc,
10 (ii) a bromide or chloride of calcium,
v barium or magnesium, or
: (iii) another water soluble cobaltous salt.
2. An indicating device as claimed in claim
1, comprising a ceHulosic impregnated
15 with cobaltous bromide and cobaltous nitrate.

3. An indicating device as claimed in claim
1, comprising a cellulosic paper impregnated
with cobaltous bromide and cadmium
bromide, the cadmium “bromide being in the
molar proportion of 4 to' 2 times the amount 20
of cobaltous bromide.
4. An indicating device as claimed in claim
1 substantially as hereinbefore described.
BROOKES & MARTIN,
Chartered Patent Agents,
High Holborn House,
52/54 High Holborn,
London, W.C.1.
Agents for the Applicants.
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