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The present invention relates to indicating in-
struments such, for example, as liquid level
gauges and thermometers, and particularly to the
construction of the casings of such instruments,
and to the mounting and the sealing of such cas-
ings.

An object of the invention is the provision of an
improved and more satisfactory casing construc-
tion, designed especially for a so-called ﬂange
mounting used on pressure vessels.

Another object is the provision of 1mp10ved
means for mounting the instrument casing on a
tank or other article.

Still another object is the provision of an in-
strument casing s¢ designed and constructed that
the screws or bolts used in attaching the casing to
its support are normally hidden from view, so
that an inexperienced person is not temptied to
loosen the mounting screws or bolts.

Still another object and in fact one of the major
objects, is the provision of a flange-mounted cas-
ing so designed that the graduated dial may be
of larger size in comparison to the size of the cas-
ing, than is possibie with prior flange-mounted
casings.

A further object is the provision of a casing so
constructed as to prevent or greaily reduce the
corrosion to which the attaching screws and
other parts may be subjected under certain ad-
verse conditions of use.

A still further object is the provision of an in-
strument casing so designed as to combine the
advantages of neat and attractive appearance,
with ease of installation, safety against acciden-
tal tampering and loosening, improved sealing
against moisture, and maximum size of dial.

These and other desirable objects are accom-~
plished by the constructions disclosed as illus-
trative embodiments of the invention in the fol-
lowing description and in the accompanying
drawings forming a part hereof, in which:

Fig. 1 is a front elevation of an indicating in-
strument constructed in accordance with one em-
bodiment of the present invention;

Fig. 2 is a transverse section taken substan-
tially on the line 2—2 of Fig. 1;

Fig. 3 is a fragmentary transverse section taken
substantially on the line 3—3 of Fig. 1;

Fig. 4 is a front elevation of an indicating in-
strument in accordance with a second embodi-
ment of the present invention;

Pig. 5 is a transverse section taken substantial-
1y on the line 5—S5 of Fig. 4;

Fig. 6 is a fragmentary section taken substan-
tially on theline 6—8 of Fig.4; and °
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Fig. 7 is a fragmentary view similar to Fig. 6
showing a third embodiment of the invention.

The same reference numerals throughout the
several views indicate the same parts.

The present invention is applicable to indi-
cating instruments of various different kinds,
such as liquid level gauges, thermometers, etc.,
and is here illustrated, for the sake of convenient
example, in connection with a liquid level gauge
intended to have a so-called flange mounting on
a container or tank, & portion of which is shown
at i1, certain operating parts of the gauge ex-
tending through an opening {2 in the tank, in
front of which opening the gauge is mounted.

The gauge comprises a main base or mounting
member {§ which, in the embodiment of Figs. 1-3,
is in the form of a plate of generally square out-
line with rounded corners and which is heid
tightly against the mounting flange (7 of the
tank t{, by means of four mounting screws I8
placed near the four corners of the member (5
and having their heads sunk in recesses 21 of the
member, the shanks of the screws being threaded
into the flange {7 of the tank. A gasket 23 in-
terposed between the rear face of the member
i5 and the front face of the flange {7, prevents
seepage of liquid befweenn these parts.

The plate {5 furnishes the base on which is
mounted a cup-shaped case formed of a rear
plate 25 having at its periphery a forwardly ex- .
tending circular cylindrical flange 21. The plate
25 may itself constitute the dial plate carrying
the indicia or graduations, but it is usually pre-

‘ferred to use a separate dial plate 26 lying against

the front face of the plate 28, and fastened there-
to as by means of rivets 28, these being preferably
extruded rivets formed integrally with and ex-
truded from the plate 2%, in known manner. Em-
bracing the flange 27 of the case is a bezel, the
forward portion of which is made in the shape of
a circular cylindrical flange 29 fitting snugly
around the flange 27 and terminating at its for-
ward end in an inturned annular flange 3{. Flar-
ing outwardly from the rear edge of the bezel
flange 29 is a flat or plane web 35 integral with
the flange 29 and of generally square shape with
rounded corners, its outline being of the same
size and shape as that of the base plate 15 so
that the web 35 completely covers and hides those
portions of the front face of the base 15 (and of
the mounting screws 19) which lie outside of the
cutline or diameter of the bezel flange 29. At the
mid points of two opposite sides of the bezel web
35 there are two rearwardly extending ears 33
which lie snugly against the sides of the base
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plate {5 as seen in Pig. 2, and which are remov-

ably fastened to the base plate by bolts or screws
37 threaded into the base plate as shown.

A compression gasket 41 is interposed between

the front flange 31 of the bezel and a transparent
plate 43 of glass or the like, a second thicker com-
pression gasket 45 is interposed between the trans.
parent plate 43 and the dial plate 26. The case
flange 27 has a tight press fit within the bezel
flange 29, and in the initial assembly operation
these parts are pressed together with sufficient
force to compress the gaskets 41 and 45 to the
desired extent, which gaskets are thereafter kept
permanently under compression by the press-fit
‘immovable relation of the parts 25, 21, to the
parts 29, 31 The bezel flange 29 may be staked
to the case 25, 27, if desired, to help to hold the
casé in place in the bezel. Thus the case 25, 21
and the bezel 29, 31 together with the gasket 41,
the closure 43, and all parts between the parts
25 and 43, constitute a permanently sealed uni-
tary assembly which can be placed on or removed
from the base 15 at will, without in any way dis-
turbing the relationship of the parts within the
case and bezel, which parts at all times remain
permanently sealed against access of dust, mois-
ture, etc., regardless of whether the assembly re-
mains on or is removed from the base plate 15,

Heretofore when an indicating instrument of
generally square configuration has been arranged
for flange mounting on a flange of a tank (such as
the flange 7 of the tank (1) it has been custom-
ary to place the mounting bolts or screws in an
exposed position at the four corners of the instru-
ment, and then to make the bezel of the dial suffi-
ciently small in diameter to fit inside these ex-
posed holding bolts or screws. In the past, rather
serious accidents have sometimes occurred when
an inexperienced person, seeing the mounting
bolts in full view, has attempted to loosen them,
with the result that the high pressure inside the
tank has sometimes blown the loosened gauge or
instrument away from the tank with great force,
Such accidents are obviated by the present im-
proved construction.

The present improved construction does not
attempt to fit the bezel inside the holding bholts
or screws, but on the contrary makes the bezel
sufficiently large to encompass and cover the
holding screws or bolts. As seen from Fig. 1, the
forward flange portion 28 of the bezel, which.
determines the available diameter of the dial
plate, is so large that it overlies portions of the
heads of the mounting screws 19, so that the loca-
tion of the mounting screws is no longer a limit-
ing factor as to the diameter of the dial. More-
over, the bezel, and particularly the web portions
35 thereof, overlie and completely hide the mount-
ing screws 19, as seen from Figs. 1 and 3, so that
the inexperienced person does not see the mount-
ing screws at all and does not readily understand
on mere Inspection how the instrument can be
removed from the tank on which it is mounted.
Consequently, such person is not tempted to tam-
per with the mounting screws. Yet the experi-
enced repair man can, after taking suitable pre-
cautions to assure safety, remove with little diffi-
culty the screws 31 which hold the bezel, and then
take the bezel off the instrument so as to obtain
easy access to the mounting screws (9 when it is
necessary to remove the instrument.

This present construction has the important
advantages, first, of permitting the use of a dial
of larger diameter than has heretofore been pos-
sible with a casing of a given size, and second, of
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completely hiding the. mounting bolts or screws
so that an inexperienced person does not see them
and is not tempted to loosen them, and third, of
providing a more attractive smooth, modern, and
“streamlined” appearance, and fourth, of provid-
ing protection for the heads of the mounting bolts
or screws so that they are less likely to become
corroded.

As above stated, this invention is applicable to
instruments of different kinds. Merely for the
sake of a convenient example, the invention is
here illustrated in connection with a liquid level
gauge, in which a shaft 51, having a bearing in a
transverse bar 53 and yoke 55, is provided with a
lateral arm 57 carrying a float 59 which floats at
the surface of the liquid to be gauged. The rotary
motion of the shaft 5i ags the liquid level rises or
falls, is transmitted to a suitable hand or pointer
in any conventional manner, such as by the con-
ventional magnetic drive embodying a U-shaped
or horseshoe magnet 61 fixed to the shaft 51, and
operating magnetically upon the pointer 63 which
is magnetized (or which may have a separate bar
magnet fixed to it) and which is rotatable on the
stud 65 fixed to the plate 25 of the case. The wall
of the member {5, between the magnet 6f and the
pointer 63, is preferably of non-magnetic mate-
rial. When the float 59 is in its lowest position,
the magnet 61 hoilds the pointer 63 so that it
points to the letter E (indicating “empty”) on the
dial plate 26, and as the float 59 rises, the mag-
net 61 causes the pointer §3 to travel around the
dial, passing suitable graduations, until it reaches
the point marked F (indicating “full”). This
float and magnetic drive is illustrated mercely as
a convenient example of conventional operating
mechanism, and may be replaced by any other
operating mechanism, responsive to either liguid
level, temperature, or other factors, without in
any way altering the present invention, which is
concerned with the manner of mounting the base
blate {5 on the flange {7 and with the arrange-
ment . of the dial, casing, and bezel, rather
than with any specific details of the driving
mechanism,

In Pigs. 4, 5, and 6 there is shown a second em-
bodiment, indicating how the same principles of
the invention may be applied to a flange mounted
instrument of generally circular outline rather
than of generally square outline. Here, a5 bef ore,
the tank on which the instrument is mounted is
shown at {1, and is provided with an opening i3
surrounded by a flange 11 for receiving the instru-
ment. The main base or mounting plate of the
instrument is indicated at 1t and is of generally
circular outline, being mounted on the flange 17
by any suitable number of bolts or screws 13 (four
being here shown) having their heads sunk in
recesses 1§ in the front of the plate 11. A gasket
11 is interposed between the rear of the plate 71
and the front of the flange 11,

‘The cup-shaped case in this instance has a rear
plate 81 from which a marginal flange extends
forwardly as at 83, thence radially outwardly as
at 85, and finally terminates in another for-
wardly extending portion 87. Closely embracing
this latter portion 87 and having a tight press fit
therewith is the circular cylindrical flange 91 of
the bezel, the rear portion of which flange snugly
but removably embraces the circular periphery of
the base plate T1. At the forward edge of the
bezel flange 81 is an annular flange 93 extending
radially inwardly so as to overlie the margin of
the transparent closure plate 95 of glass or other
suitable material.
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A suitable sealing gasket is interposed between
the bezel flange 93 and the closure plate 9%, also
petween the closure and the step or shoulder 85.
Preferably this sealing is accomplished by using &

single unitary gasket which is molded so as to .

be of U-shaped cross section embracing the pe-
riphery of the closure plate 95, and having one
side wall 87 lying in front of the closure plate

(between it and the bezel flange 93), a base web

98 lying against the peripheral edge of the clos-
ure plate (between it and the case flange 81), and
a second wall 99 lying behind the closure plate
(between it and the case step or shoulder 85).
Behind the step 85, between it and the front face
of the base plate 71, is another gasket 101 which
is quite thick and completely fills this space, as
shown in Fig. 6, this gasket being pressed tightly
into the space between the flange 83 and the bezel
81, The bezel is removably held to the base plate
71 by a suitable number of Screws 103 (Fig. 6)
placed at intervals around the periphery of the
bezel and extending through holes in the bezel
and threaded into lateral openings in the plate
71. As in the embodiment previously described,
the case, bezel, and. transparent closure plate,
when initially assembled with each other, are
. pressed together sufficiently tightly to place the
sealing gasket 97, 98, 89 under adequate compres-
sion. Thereafter, due to the tight press fit of the
case within the bezel, the structure remains per-
manently sealed a2gainst entrance of dust, mois-
- ture, etc., regardless of its attachment to or re-
moval from the base plate 71, The holes for the
attaching screws 103 are so placed that when the
screws are tightened, they will tend to draw the
bezel rearwardly, thus compressing the gasket 104
(which initially protrudes slightly beyond the ad-
jacent rear face of the case 81) and providing a
tight peripheral seal of the joint or junction be-
tween the base plate Tl and the case assembly.
As in the previous embodiment, the bezel may be
staked to the case, if desired.

In the flange mounted circular instrument cas-
ing construction which has heretofore been cus-
tomary in this art, the mounting screws of the
casing are fully exposed to view and the bezel is
of sufficiently small diameter to lie inside the
mounting screws. But with the present construc-
tion illustrated in Figs. 46 it is seen that, like the
embodiment of Figs. 1-3, this new construction
has the great advantages of completely covering
and hiding the mounting screws (thus minimiz-
ing any tampering with them, and helping to pro-
tect them from access of moisture and consequent
corrosion) . and increasing the diameter of the
dial so that the spacing of the mounting screws
is no longer a limitation on the dial diameter, as
well as providing a greatly improved and much
neater appearance, compared to the appearance
of ' prior indicating instruments wherein the
mouriting screws are fully exposed to view.

As mentioned in connection with Figs. 1-3, the
instrument constructed in accordance with the
invention disclosed in Figs. 4-6 may be of any
kind, but is here illustrated for convenient ex-
ample as a liquid level gauge embodying, as be-
fore, a rotary shaft {14 having a bearing in the
cross bar 113 and yoke 115 and having a lateral
arm 111 carrying the float 119. The horseshoe
magnet 121 fixed to the shaft f({ operates the
pointer or needle 123 rotatable on the stud 125 on
the case plate 81, either by having the needle
itself magnetized or by having a separate bar
magnet 121 secured to the needle. The needle
sweeps over suitable indicia or graduations as in-

‘@
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6

‘dicated in Fig. 4, either placed directly on the

front face of the case plate 81, or preferably
placed on a separate dial plate 128 secured to
the case plate by suitable means such as the
rivets 129, preferably in the form of extrusion
rivets formed integrally from the metal of the
plate 81. )

The same principles of construction may be

. applied to recess mounted or flush mounted in-
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struments, as well as to those which are flange
mounted. For example, there is shown in Fig. 7
a fragment of a tank {1 in which, instead of a
forwardly extending flange on which the instru-
ment is to be mounted, there is an inwardly or
rearwardly extending flange 131 terminating in
a flat radial or annular flange (33 surrounding
the central opening 135. The instrument in this
instance is mounted in the recess or pocket inside
the flange 131, so as to be almost flush with the
front wall of the tank 14, Itis seen from Fig. 7
that the positions of the mounting plate and the
bezel are somewhat reversed in this construction,
the mounting plate being indicated at 141, and
corresponding to the mounting plate 71 in the
previously described emhodiment, except that the
mounting plate is provided with an integrally
formed forwardly extending marginal flange (43.
The bezel 145 here lies inside the flange 143, in-
stead of surrounding the mounting plate as in the

“previous embodiment, and the bezel is held in

place by screws {41 arranged at intervals around
the periphery of the flange {43, and inclined at
an angle as shown, both to obtain easier access
to the screws 141 past the corner 149 of the tank
recess, and also to obtain a rearward tightening
action on the bezel as these screws are tightened,
thus causing adequate compression of the gasket
155, which may be identical with the gasket pre-
viously described. As before, the case is a tight
press fit into the bezel, permanent sealing being
attained by keeping under compression the side
walls 151 and 153 of the U-shaped gasket em-
pracing the edge of the transparent closure plate.
The gasket 161 seals the rear of the base plate
or mounting plate 141 to the tank flange 133. Al
other features of the construction shown in Pig. 7
may be the same as the construction of Figs. 4-6,
and need not be further discussed. As before, the
mounting screws {63 are completely hidden from
view, and the spacing of these screws is no longer
3 limiting factor in the determination of the dial
diameter.

In addition to the already mentioned advan-
tages of enabling the use of a larger dial, and of
covering the mounting screws or bolts for in-
creased safety, for better appearance, and for
increased protection against corrosion, the con~
struction of the present invention has the fur-
ther advantage of enabling improved sealing of
the parts. Gauges and other indicating instru-
ments are frequently used in locations where they
are subjected to salt spray or to other liquids or
vapors which might cause excessive corrosion,
either of the parts of the indicating instrument
itself, or of {the mounting screws or bolts. In the
construction shown, for example, in Fig. 5, seep-
age of moisture from the exterior of the instru-
ment casing toward the threaded shanks of the
mounting screws 13 is prevented by the gasket 11,
while the gasket 101 prevents seepage of moisture
toward the heads of these screws, even if mois-
ture attempts to seep from the back of the in-
strument forwardly through the ‘joint between
the bezel 81 and the margin of the base plate 11.
Thus the mounting screws are protected against
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corrosion even under extremely adverse condi-
tions of constant exposure to salt spray or the
like. The only moving parts of the instrument
which are not inside the tank 11 (and thereby
protected from external salt spray or the like)
are the needie or pointer 123 and its magnet 271,
which are protected by the gasket 917, 88, 98 effec-
tively and permanently sealing against moistyre
the chamber formed between the case plate 81
and the transparent closure 95. This latter seal
is not disturbed by removing the case and hezel
assembly from the base plate when repairs or
inspection are necessary.

The same effective bermanent sealing of the
needle is achieved by the gasket 151, 153 in the
construction shown in Fig, 7, and by the gaskets
4! and 45 in the construction shown in Figs. 2
and 3. In these two constructions, If the instru-
ment is to be subjected to such severe conditions
that further protection of the mounting screws is
desired (in addition to the protection already af-
forded by having the screws completely covered
and enclosed) then the gaskets 23 and 18! can
readily be made wider in g radial direction (like
the gasket 171 in Fig. 5) so that the mounting
screws pass through holes in the gasket, thus pro-
tecting the mounting screws against seepage at-
tempting to come in behind the main base or
mounting plate.

Moreover, the same stepped construction of the
edge of the case, as shown in Figs. § and 6, to-
gether with the sealing gasket 101, can be used
with an instrument of generally square outline,
as In Figs. 1-3, just as well as in an instrument of
generally circular outline, as in Figs, 4-7, when-
ever it is anticipated that the instrument will be
subjected to excessive moisture, spray, etc., and
will require especially good sealing,

It is seen from the foregoing disclosure that a
construction is provided which admirably fulfills
the above-mentioned objects of the invention, It
is to be understood that the foregoing disclosure
is given by way of illustrative example only,
rather than by way of limitation, and that with-
out departing from the invention, the construc-
tion may be varied within the scope of the ap-
pended claims,

What is claimed is:

1. An indicating instrument including a relg-
tively thick base member having an imperforate
Central portion, magnetic driving means mounted
on said base member on the rear of said imperfor-
ate portion, a plurality of fastening elements ex-
tending through said base member for mounting
said member on 3 support, said fastening ele-
ments having tool-receiving heads sunk into the
thickness of said base member and accessible at
the front thereof, g transparent blate in front of
sald base member, ang a bezel surrounding and
retaining saiq transparent plate and having por-
tions extending rearwardly in external overlap-
ping and embracing relation to the lateral edges of
said thick base member to support said bezel from
sald base member, said bezel at least partially
overlying and hiding said fastening elements,
and magnetically responsive indicating means
said bezel and detachable from
said base member as g unit with said beze} when
sald bezel is detached from said base member,

2. An indicating instrument including g rela-
tively thick base member having g plurality of
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receive screw threaded Tastening elements in-
serted from the front of said base member for
mounting said member on & suppist, magnetie
driving means mounted on said base member on
the rear of said imperforate portion, a case mem-
ber removably mounted in front of sald base
member, g transparent Plate positioned in front
of said case member, magnetically responsive in-
dicating meang mounted within said case member,

parent plate and case member,
and bezel together overlying and hiding said open-
ings, said beze] having portions extending rear-
wardly in external overlapping and embracing
relation to the latera) edges of said thick base
member to support said bezel from said base
member,

3. A construction as described in claim 2, in
which said case member, transparent plate, and
bezel are bermanently sealed to each other and
are placeable as a unit on and removable gs g
unit from said base member,

4. An indicating Instrument Including a main
member to be mounted on a support, said member

rear end and being adapted for receiving a headed
fastening element with the head thereof sunk
below the front face of said member, magnetic
driving means mounted on the rear side of said

partially overlaps and covers said openings.
5. An indicating instrument including a main

and having a plurality of openings therethrough
adjacent the margins thereof, each opening hav-
ing a larger diameter at its forward end than at

and said transparent Plate,
on said member ang having

and a beze] mounted
a forwardly extend-

ing generally circular cylindrieca] portion for syr-

rounding the edges of said case plate and trang-

covers said openings,

6. A construction as described in claim 5, in
plate has a tight Press fit within
said beze] Permanently retaining saig case plate
and said bezel in Cooperative relation tp each
other,

in

7. An indicating instrument comprising,
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combination, a first unit and a second unit, said
first unit including a base member adapted to
be mounted against the front face of a support,
said base member having a plurality of openings
therethrough near its marginal edges, each open-
ing being of larger diameter at its forward end
than at its rear end and being adapted to receive
a2 headed fastening member inserted in the open-
ing from the front and extending rearwardly
from said base member to fasten said base mem-~

10

responsive pointer movably mounted within said
casing in position to be influenced by said magnet

" of said first unit, said second unit being detach-

10

ber to a support, sald first unit further including -

a shaft extending rearwardly from said base
member and a magnet mounted on said shaft
near the forward end thereof, said second unit
including a casing, a transparent closure plate
for the front of the casing, a sealing gasket inter-
posed between the casing and said closure plate,
a bezel having a front flange overlying a portion
of the front face of said closure plate and having

a side wall embracing a side wall of said casing 2

and having a tight fit thereon to retain said cas-
ing, closure plate, and bezel in sealed relation to
each other, said bezel having a rearwardly ex-
tending flange lying against a surface of said
base member, screw threaded means threaded
laterally into said base member and engaging
said rearwardly extending flange of said bezel to
hold said bezel in cooperative relation to said
base member, and a magnet-responsive pointer
movably mounted within sald casing, said second
unit being detachably mounted on the front of
said first unit and having such lateral dimensions
as to overlie and hide the forward ends of said
openings through sald base member of said first
uhit,

8. An indicating instrument comprising, in
combination, a first unit and a second unit, said
first unit including a base member adapted to be
mounted against the front face of a support, sald
base member having a plurality of openings there-
through near its marginal edges, each opening be-
ing of larger diameter at its forward end than at
its rear end and being adapted to receive a headed
fastening member inserted in the opening from
the front and extending rearwardly from said
base member to fasten sald base member to a
support, said first unit further including a shaft
extending rearwardly from said base member and
a magnet mounted on said shaft near the forward
end thereof, said second unit including a casing,
a transparent closure plate for the front of the
casing, a sealing gasket interposed between the
casing and said closure plate, a bezel having a
front flange overlying a portion of the front face
of said closure plate and having a side wall em-
bracing a side wall of sald casing and having a
tight fit thereon to retain said casing, closure
plate, and bezel in sealed relation to each other,
said bezel having a rearwardly extending flange
lying against a surface of said base member, screw
threaded means threaded laterally into said base
member and engaging said rearwardly extending
flange of said bezel to hold said beze] in coopera-
tive relation to sald base member, and a magnet-
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ably mounted on the front of said first unit and
having such lateral dimensions &s to overlie sub-
stantially the entire front face of said first unit
and to cover and hide the forward ends of sald
openings through said base member of said first
unit.

9. A liquid level gauge comprising, in combina-
tion, a first unit and a second unit, said first unit
including a base member adapted to be mounted

-against the front face of a support, said base

member having a plurality of openings there-
through near its marginal edges, each opening
being adapted to receive a headed fastening mem-
ber inserted in the opening from the front and
sunk below the level of the front face of said
hase member and extending rearwardly from said
huse member to fasten said base member to a
support, said first unit further including a float-
controlled shaft extending rearwardly from said
base member and a magnet mounted on said
shaft near the forward end thereof, said second
unit including a casing, a transparent closure
plate for the front of the casing, a bezel having
a front flange overlying a portion of the front
face of said closure plate and having a side wall
embracing a side wall of said casing and having
a tight fit thereon to retain said casing, closure
plate, and bezel in sealed relation to each other,
said bezel having a rearwardly extending flange
lying against a surface of said base member, screw
threaded means threaded laterally into said base
member and engaging said rearwardly extending
flange of said bezel to hold said bezel in coopera~
tive relation to said base member, and a magnet-
responsive pointer movably mounted within said
casing, said second unit being detachably mounted
on the front of said first unit and having such
lateral dimensions as to overlie and hide the for-
ward ends of said fastening members in said open-
ings through said base member of said first unit.
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