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This invention relates to a fluid moisture indicator and 
particularly to a liquid moisture indicator which is in 
stalled in pipe and conduit systems for detection of a 
change, particularly an increase, in moisture content of 
the liquid traversing the system and detection of leakage 
of the liquid therefrom is important. It has special utility 
for refrigeration systems which use liquid refrigerants. As 
used in this application, the term “?uid” applies to a gas 
or a liquid. 

Maintenance of a low moisture content irl refrigeration 
systems which use liquid refrigerants is extremely impor 
tant because presence of excessive moisture causes com 
ponents of the system such as capillary tubes, expansion 
valves, etc. to freeze up with resultant erratic and faulty 
operation of the equipment. Accordingly, it is highly de— 
sirable to employ moisture content indicators in the sys 
tems to detect a change, particularly an increase in mois 
ture content of the refrigerant. 

Discovery of a change in moisture content is achieved 
by use of moisture indicator elements which change color, 
such as from green to pink or from blue to pink, when 
the moisture concentration of the fluid exceeds a certain 
amount. These elements are chemicals and examples 
thereof are described in US Patents 2,761,312 and 2,836, 
974. 
A large number of refrigeration systems use one of a 

number of refrigerants such as those identi?ed as R11 
(trichloromono?uoromethane), R12 (dichlorodi?uoro 
methane), R22 (monochlorodi?uoromethane), R40, 
R113, R114 and R500, with R12 and R22 being more fre 
quently used than the others. Regarding refrigerants, 
R12 and R22, each has a di?erent range of moisture con 
tent, the upper limit of which should not be exceeded for 
recommended operation of the refrigeration system con 
taining same. A0 a result, R12 uses one moisture indica 
tor element and R22 uses a second different moisture in 
dicator element (described in US. Patents 2,761,312 and 
2,83 6,974) to ascertain when the upper lhnit of the range 
of moisture content is exceeded so that steps can be taken 
to reduce the moisture content in the refrigerant. The 
moisture indicating element for R12 can also be used for 
refrigerants R11, R113, R114 and R500, and the moisture 
indicator element for R22 can also be used for refrigerant 
R40. 
When the ?uid moisture indicators are manufactured, it 

is not known in many instances whether a particular indi 
cator will be used in a refri eration system which has the 
R12 or the R22 refrigerant. Accordingly, some indicators 
are made with both R12 and R22 moisture indicator ele 
ments mounted therein to reduce inventory requirements 
of suppliers and to simplify manufacture. However, when 
installing and using these two element ?uid moisture indi 
cators, problems arise from a standpoint of which moisture 
indicating elements should be observed and even of which 
refrigerant reverses the system into which the indicator 
has been installed. Unless the system is marked to identi 
fy the refrigerant therein or a serviceman knows or re 
members the particulu refrigerant therein, confusion oc 
cus when inspecting the ?uid moisture indicator to ascer 
tain whether the moisture content has exceeded a speci?ed 
amount. This is particularly true where both elements are 
exposed and further confusion results from uncertainty as 
to which colors should be used in determining whether 
the moisture content is at a proper level. 
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Most indicators have a sight glass or lens for observa 
tion of the element or elements and of the liquid refrig 
erant to determine presence of bubbles which indicate a 
leak in the system. This sight glass must be sealingly 
mounted in the indicator to prevent leakage of the re 
frigerant from the system and entry of air into the sys 
tem. Additionally, it is desirable that the sight glass be 
mounted in a compression seal on its underside, around its 
side periphery and along the periphery of an upper part 
because glass under compression is strong and well able 
to withstand changes in pressure and temperature and to 
survive shock should the indicator be inadvertently 
dropped. Also, mounting of the sight glass under com 
pression reduces generation of stresses which can result in 
fracture thereof. 
My invention in ?uid moisture indicators avoids con 

fusion as to which refrigerant is in a system and which 
moisture indicator element of two or more in one in 
dicator should be considered for ascertainment of wheth 
er the moisture content of the refrigerant is at a desired 
amount. Additionally, my invention permits easy obser 
vation of the ?uid ?owing through the system and pro— 
vides a compression seal for the sight glass on its under 
ide, around its side periphery and along the periphery of 
an upper portion thereof. Speci?cally, my invention re 
sides in a ?uid moisture indicator which has a body with 
a passageway for ?ow of ?uid therethrough and has in 
terior surfaces de?ning a cavity having an opening at the 
top of the body and an intersection with the passageway 
and being above the passageway for mounting a lens. 
This lens is disposed in the cavity so that a substantial part 
of its top surface is exposed and so that the underside of 
the sight glass forms a part of the passageway. 
At least ?rst and second moisture indicator elements are 

disposed at the underside of the sight glass and each ele 
ment is substantially in alignment with a portion of the 
exposed top surface of the lens substantially adjacent a 
peripheral part thereof. The ?rst element is made to in 
dicate the moisture content of a ?rst ?uid traversing the 
indicator by colors and the second element is made to in 
dicate the moisture content of a second ?uid traversing 
the indicator by colors. 
A ?rst detachable cover or cap for the ?rst element is 

disposed substantially over that part of the top surface 
of the lens in alignment with the ?rst element and ex 
tending substantially over said element to cover same from 
observation by a viewer. Also, a second detachable cover 
or cap for the second element is disposed substantially 
over that part of t e top surface of the lens in alignment 
with ‘the second element and extending substantially over 
the second element to cover it from observation by the 
viewer. 
The ?rst cap has indicia which identi?es at least one of 

the second ?uid and of the colors for indicating moisture 
content of the second ?uid. The second cap has indicia 
which identi?es at least one of the ?rst ?uid and of the 
colors for indicating moisture content of the ?rst ?uid. 
The lens has an underside, side walls, at least an upper 

portion of which inclines inwardly in a direction extend 
ing from a lower outside part towards an upper central 
part thereof. 
The cavity is de?ned by interior surfaces of the body 

which include a bottom surface for mounting the under 
side of the lens along its periphery so that a portion of the 
underside forms a part of the passageway. The interior 
surfaces further include side surfaces for mounting the 
side Walls of the lens. nese side surfaces have an upper 
portion which inclines in a direction extending from a 
lower part of the cavity towards an upper central part 
thereof. Finally, the interior surfaces include an upper 
surface located for mounting an upper part of the lens 
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along its periphery so that a substantial part of its top sur 
face is exposed. 

‘interposed between and in engagement with the periph 
eral underside of the lens and the bottom surface of the 
cavity, between the side walls of the lens and the side wall 
surface of the cavity and between the upper surface of the 
cavity and the upper part of the lens is a gasket means 
made from a resilient material which forms a seal be 
tween the body and the lens. Preferably, the lens is 
mounted in a compression seal upon the gasket along the 
periphery of its underside, around its side walls and 
around its upper part. 

‘The bottom surface of the cavity is positioned a dis 
tance from the top of the body such that the exposed top 
surface of the lens \is substantially ?ush with the top of 
the casing. 

vln theaccompanying drawings I have shown a preferred 
embodiment of my invention in which: 
FIGURE 1 is a plan view of a fluid moisture indicator 

which incorporates my invention; 
FIGURE 2 is a section view along the line 11-11 of 

FIGURE 1;' 
'FIGUR 3 is an enlarged fragmentary side elevation 

view in section showing a portion of the body, gasket and 
lens of the indicator of FIGURE 1 before a crimping 
operation which mounts the lens in a compression seal in 
the body; and 
‘FIGURE 4 is a view similar to FIGURE 3'showing the 

body, gasket and lens after the crimping operation. 
Referring to FIGURES l and 2, the indicator com 

prises a body 1 made from forged metal such as brass with 
a longitudinal passageway 2 extending therethrough for 
?ow of a liquid refrigerant through the indicator. Above 
the passageway 2 is a vertically positioned, substantially 
cylindrical cavity 3 de?ned by interior surfaces of the 
body and disposed for receiving and mounting a sight 
glass or lens 4. The bottom of the cavity interconnects 
with the passageway 2 so that a portion of the underside 5 
of the sight glass forms a part of the passageway. The 
cavity has an opening 5 at the top of the body to expose 
a substan’c'al part 7 of the top surface of the sight glass to 
an observer of the indicator. 

Located in the passageway substantially opposite and 
spaced apart from the underside of the sight glass is a 
bailie or diverter 8 which projects from the bottom'of the 
passageway 2 towards its top and extends widthwise there 
of. This diverter de?ects the liquid ?owing through the 
passageway from its entry end 2:: upwardly in the direc 
tion of arrow 9 towards a portion of the underside of the 
sight glass which is substantially opposite the exposed part 
7 of the'top surface of the glass. The liquid next flows 
over and across the top surface of the diverter 8 and out 
the exit end 2b of the passageway. Thus, the diverter 
brings the liquid close to the underside of the sight glass 
to make easy observation thereof for presence of bubbles 
which indicate leakage of the liquid from the system of 
which it is a put. 
The interior surfaces of the body 1 which de?ne the 

cavity 3 include a bottom surface It‘: which is part of an 
interior ledge 11 of the body for seating the periphery of 
the underside 5 of the sight glass. This ledge defines an 
interconnection 12 of the cavity with the passageway 2. 
The interior surfaces of the body further include side 

walls, a ?rst portion 13 (FIGURES 2 and 4) of which 
extends substantially perpendicularly a distance from its 
intersection with the bottom surface Ill? and a second por 
tion 1d of which inclines inwardly and upwardly from the 
top of the ?rst portion 13 in a direction extending from a 
lower outside part of the cavity towards an upper central 
part thereof. Preferably, the amount of inclination of the 
second portion 14- of the side surface is from about l0— 
30° relative to its intersection with a vertical axis located 
parallel to the central vertical axis 15 of the body. The 
second portion terminates at an intersection with an un 

ercut surface 16 which is part of a circular lip 17 (FIG 
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URES 2 and 4) of the body and which runs substantially 
parallel to the top surface of the body. The periphery of 
the lip de?nes the opening def the ‘cavity at the top of the 
body. 
Mounted in the cavity is-the sight glass 4 with a sealing 

gasket 13 interposed between the periphery of its under 
side 5, its side walls 19 and an upper shoulder 2d and the 
interior bottom, side and undercut surfaces of the cavity. 
As shown in FIGURES 2-4, the sight glass has on its 
underside a peripheral downwardly extending ring 21 
which seats upon a bottom portion 22 of the gasket 118 
disposed upon the bottom surface it) of the cavity. This 
bottom portion 22 of the gasket runs ‘completely around 
the ring and the bottom surface it? of the cavity. Extend 
ing upwardly from the peripheral ring 21 are the periph 
eral side Walls 19 of the glass which include a ?rst part 
23 running from its intersection with the ring outwardly 
towards the top of the glass to a rib 24. A second part 
25 of the side walls inclines or tapers from the rib 24 in 
wardly towards an upper part of the glass and towards its 
central vertical axis which corresponds to the axis 15 t0 
the shoulder 29 close to the top surface of the glass. The 
amount of the- taper or" the side walls of the glass prefer 
ably is about l0V-30° relative to a vertical line disposed 
parallel to the central vertical axis of the glass. , 

interposed between the side walls 23 and 25 of the glass 
and the side surfaces 13 and 14 of the cavity is a side 
portion 25 of the gasket which extends peripherally com 
pletely around he side walls of the glass from the periph 
eral ring 21 to the shoulder 26} ‘of the glass. The'gasket 
also has an upper portion 27 which is interposed between 
the shoulder 20 of the glass and the undercut surface 16 
of the cavity. This upper portion 27 of the gasket ex— 
tends completely around the shoulder 21}. Thus, the 
gasket 18 effects three seals in series, namely, the one be 
tween the peripheral sting of the glass and the bottom 
surface of the cavity, the one between the side walls of 
the glass and the side surfaces of the cavity, and the one 
between the shoulder of the glass and the undercut sur 
face of the cavity. 

While the gasket shown is an integral one, it can be 
comprised of two or three segments, one for the bottom 
part, a second for the side part, and the third for the 
upper part. Materials from which the. gasket can be made 
include, but are not limited to, natural rubber, synthetic 
rubber, nylon, Te?on, polyethylene, urethane, polypro 
pylene, and other suitable resilient sealing materials. 

Referring to FIGURES 3 and 4, the sight glass is 
mounts the cavity upon the’ gasket to form a compres 
sion seal (shown in PIGUREA) by a crimping opera 

\ tion on a hydraulic press. FIGURE 3 shows a fragmen 
tary portion of the body which forms the cavity before 
the crii ping operation with the gasket in place and the 
peripheral ring 2?. of the sight glass resting upon the bot 
tom portion 22 of the gasket. 
indicator after the crimping ‘operation in which the body 
is swag-ed until the sight glass is nestled in the compres 
sion seal in the cavity upon the gasket. In this compres 
sion seal, the sight glass is under compression along the 
periphery of the ring 21, completely around its side walls 
23 and 25 and around its shoulder 2b. In the crimping 
operation, the gasket is compressed against the glass and 
extrudes or ?ows along the bottom surface of the cavity 
from the position of FIGURE 3 to the position of PI” 
URE 4 and along the width of the shoulder as shown 
from a consideration of FIGURES 3 and 4. Thus, the 
compression seal is three seals in series, thereby making 
the indicator virtually leakproof. 

in this compression seal, the shoulder 2d of the glass 
is under compressive force, the side walls and particularly 
the second portion 25’ of the side walls, whereby the 
compressive forces generated by the crimping operation 
acts toward the center of the glass and forces it down 
tightly upon the bottom part 22 of the gasket. Accord 
ingly, the glass is in a compression seal'on its underside, 

FIGURE 4 shows the , 
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its entire side walls and completely around an upper 
peripheral portion, the shoulder 29, which is highly de 
sirable for glass is strongest when under compression. 
Also, the sight glass under such compression is better able 
to withstand changes in pressure and temperature and 
shock and is not readily subject to stress which may 
fracture it. 
The compression seal of the indicator has a particular 

advantage in that as the internal pressure in the system 
increases, the sight glass is more tightly wedged against 
the top seal and the upper side seal due to the disposition 
of the shoulder 20 and the upwardly, inwardly inclining 
side walls 25 and upper side surfaces 14. While the 
internal pressure has a tendency to move the sight glass 
away from the bottom seal as internal pressure increases, 
and while the bottom seal then becomes slightly less ef 
fective, the upper side and top seals become more effec 
tive to render the indicator virtually leakproof. 
As shown in FIGURES 1 and 2, interiorly of the 

peripheral ring on the underside of the glass is an annular 
groove 28 on diametrically opposite sides of which is a 
first moisture indicator element 29 for refrigerant R22 
and a second moisture indicator element St} for refrigerant 
R12. The two elements are maintained in engagement 
with the underside of the glass by a spring member 31 
seated upon the diverter 8. The ?rst element is in align 
ment with a ?rst peripheral portion 32 of the exposed top 
surface 7 of the glass and the second element is in align 
ment with a second peripheral portion 33 of the exposed 
top surface of the glass, whereby each element is visible 
to a viewer of the indicator. 

Disposed directly over the ?rst element 29 and on the 
top exposed surface of the glass and covering it is a ?rst 
detachable cap 34 with indicia which identi?es the refrig 
erant R12 for which the second element 39 is made and 
with two color areas, blue 35 and pink 3-6. he color 
blue informs an observer that when the element is blue, 
refrigerant 12 has a satisfactory moisture content and the 
pink color advises the observer that when the element 
has that color, refrigerant R12 has an excessive moisture 
content. The blue area has the word “Dry” and the pink 
area the word “Wet.” 
Disposed directly over the second element 39, the one 

for refrigerant R12, and on the top exposed surface of 
the glass and covering the element is a second detach 
able cap 37 which has indicia for identifying refrigerant 
R22 and two color areas, green and pink 3?. The 
color green informs an observer that when the element 
29 is green the moisture content of refrigerant R22 is 
satisfactory and the pink color informs the observer that 
when the element 29 has that color, the moisture content 
of refrigerant R22 is excessive. \Vithin the green color 
rea is the word “Dry” and within the pink color area is 

the word “Wet.” Each cap has a snap fit for engage 
ment with the exterior of the lip of the body. 
When the indicators are installed in a system which 

uses refrigerant R12, the cap 37 is detached to uncover 
the element 3% made for refrigerant R12 and thereby ex 
poses it for viewing by an observer of the indicator. The 
remaining cap 34. carries the indicia R12 and the two 
color areas blue and pink with the word “Dry” in the 
blue area and the word “Wet” in the pink area. Thus, an 
observer of the indicator learns which refrigerant is in 
the system and is informed of the colors which indicate 
whether the system is wet or dry. Correspondingly, when 
the indicator is installed in a system which uses or will 
use refrigerant R22, the cap 34 with the indicia R12 is 
removed to uncover the element 29 made for refrigerant 
R22, thereby rendering it viewable to an observer of the 
indicator. 
The two detachable caps with the indicia set forth 

above on each and with each cap covering the element 
which is not to be viewed or considered in determining 
the proper moisture content of the system, avoids con 
fusion as to which refrigerant is in the system and which 
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color should be used to ascertain whether the moisture 
content in the system is at the desirable level. 

In place of the caps I also use detachable covers such 
as pressure sensitive base decals one of which is peeled 
off when the indicator is placed in service. 
To permit ease in viewing the refrigerant for presence 

of bubbles and to better observe the elements, the bottom 
surface of the cavity is positioned a distance from the 
top of the body such that the exposed top surface 7 of 
the sight glass is substantially ?ush with the top of the 
body. This is shown by FIGURES 2 and 4. 
My invention in the fluid moisture indicator has im 

portant advantages in that it provides an indicator which 
is virtually lealrproof and which places the sight glass 
or lens under a compression seal so that the indicator is 
highly resistant to shocks which may generate stresses 
resulting in fracture of the glass. Also, the indicator is 
far better able to withstand changes in pressure and tem 
peratu’re. 

in combination with the advantages of the above 
paragraph, the use of the detachable caps with the color 
areas and the indicia thereon and with their location 
such that they cover the element not relied upon for a 
particular refrigerant avoids confusion and error in ascer 
taining whether the moisture content of the refrigerant 
is at a desired level. 
While i have shown and described a present preferred 

embodiment of my invention, it is to be understood that 
it may be otherwise embodied Within the scope of the 
following claims. 

I claim: 
1. In a ?uid moisture indicator having a body with a 

passageway for ?ow of fluid therethrough and with in 
terior surfaces de?ning a cavity having an opening at the 
top of said body and an intersection with said passageway 
and being above said passageway for mounting a lens 
and with a lens disposed in said cavity so that a substan 
tial part of its top surface is exposed and so that the under 
side of said lens forms a part of said passageway, the in 
vention comprising at least first and second moisture in 
dicator elements disposed at the underside of said lens, 
each indicator element being substantially in alignment 
with a portion of the exposed top surface of said lens sub 
stantially adjacent a peripheral part thereof, said ?rst ele 
ment being made to indicate moisture content of a ?rst 
?uid traversing said indicator by colors, said second ele 
ment being made to indicate moisture content of a second 
?uid by colors, a ?rst detachable cover for said ?rst mois 
ture indicator element disposed substantially over that part 
of the top surface of said lens in alignment with said ?rst 
element and extending substantially over said ?rst element 
to cover same from observation by a viewer, a second 
detachable cover for said second element disposed sub~ 
stantially over that part of the top surface of said lens in 
alignment with said second element and extending sub 
stantially over said second element to cover same from 
observation by said viewer, said ?rst cover having indicia 
which identi?es at least one of said second ?uid and of 
said colors which indicate moisture content of said second 
?uid, said second cover having indicia which identi?es at 
least one of said ?rst ?uid and of said colors which indi 
cate moisture content of said ?rst ?uid. 

2. In a ?uid moisture indicator having a body with a 
passageway for flow of ?uid therethrough and with in 
ten'or surfaces de?ning a cavity having an opening at the 
top of said body and an intersection with said passageway 
and being above said passageway for mounting a lens, the 
invention comprising a lens having an underside, side walls 
at least an upper portion of which inclines inwardly in a 
direction extending from a lower outside part of said lens 
towards an upper central part thereof and an upper part, 
said interior surfaces de?ning said cavity including a 
bottom surface for mounting the underside of said sight 
glass along its periphery so that said underside forms a 
part of said passageway, including side surfaces for mount~ 
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ing said side WéliiS of said glass, said side surfaces having 
an upper'portion which inclines inwardly in a direction 
extending from a lower part of said cavity towards an 
upper ‘central part thereof and an upper surface located 
for mounting said upper part of said glass along its pe 
riphery so that a substantial part of its top surface is 
exposed, gasket means made from a resilient material and 
interposed between and in engagement with said under 
side and said bottom surface, said side W235 and side Wall 
surfaces, said upper surface and said upper part of said 
glass to form a seal between said body and said lens, said 
lens being in a compression seal upon said gasket dong 
the periphery of its underside, around said side Walls and 
around said upper part thereof. 

3. The invention of claim 2 characterized by said bot 
tom surface of said cavity being positioned a distance from 
the top of said body such that said exposed top surface of 
said sight glass is substantially ?ush with the top of said 
body. 

4. The invention of claim 2 characterized by at least 
?rst and second moisture indicator elements disposed at 
the underside of said lens, each indicator element being 
substantially in ali?nment with a portion of the exposed 
top surface of said lens substantially adjacent a peripheral 
part thereof, said ?rst element being made to indicate 
moisture content of a ?rst ?uid traversing said indicator 
by colors, said second element being made to indicate 
moisture content of a second fluid by colors, a ?rst de 
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tachable cover for said ?rst moisture indicator element 
disposed substantially over that part of the top surface of 
said lens in alignment with said ?rst element and extend 
ing substantially over 'saidl?rst element to cover same 
from observation by a viewer, a second detachable cover 
for said second'elernent disposed substantially over that 
part of the top surface of said lens in alignment With said 
second element and extending substantially over said 
second element to cover same from observation by said 
viewer, said first cover having indicia W rich identi?es at 
least one‘ of said second ?uid and of said colors which in 
dicate ‘moisture content or" said second ?uid, said second 
cover having indicia which identi?es at least one of ‘said 
?rst'?uid and of said colors which indicate moisture con 
tent of said ?rst fluid. 

5. The invention of claim 4 characterized by said bot 
tom surface of said cavity being positioned a distance from 
the top of said body, such that said exposed top surface 
of said sight glass is substantially ?ush with the top of 
said body. 
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