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The present invention relates to a liquid level
indicating gauge for liquid enclosing tanks, and
has for its object the provision of simple and ef-
fective means for making visibly apparent the
relative amount of liquid in the tank. -

The present embodiment is more partlcu]ar]y
adapted for use with gasoline tanks of motor-
cycles and for this purpose is mounted in the
top wall of said tank in front of the rider where-
by the condition of the tank as to its content of
gasoline will be readily apparent at all times.

The optical laws governing the operation of the
present device are well understood. For instance,
the critical angle for total reflection of light at
a boundary between glass and air is about 42.5°,
and said critical angle for a boundary between
glass and liquid such ‘as water or gasoline is
about 62.5° whereby light will be reflected from
a boundary of glass and air at all angles of in-
cidence between 42.5° and 90°, but from' a bound-
ary of glass and liquid the light will not be re-
flected unless the angle of incidence lies be-
tween 62.5° and 90°. This means that a large
part of diffused light reflected from gldss in con-
tact with ailr will not be reflected from glass in
contact with liquid.

As a conseqlience, light conducted downwardly

through a glass rod terminating at its lower end
in oppositely disposed obliquely inclined faces
each at an angle of 45° to the vertical, will be
largely reflected back upwardly in said rod when
its lower end is in contact with air but will be
largely refracted into the liquid and absorbed
thereby when said lower end of the rod is im-
mersed In liquid. Such a rod extended down-
wardly into a darkened chamber such as a closed
tank of gasoline when exposed to light at its
~upper end, will appear relatively dark at said
upper end when its lower end is immersed in the
gasoline and will appear relatively bright from
reflected light when its lower end ig not im-
mncirsed in said gasoline and in contact with air
only.

The present invention also employs the same
principles of light reflection from prismatic or
faceted surfaces to provide visible indicia for the
upper end of the liquid level indicating rods and
for directing beams of licht downwardly into said
rods from a light source located laterally at the
upper end of said rods. The several features of
advantage and improvement over prior devices of
this character will become apparent in the fol-
lowing morz detailed description of a preferred
embodiment of the invention taken in connection
with the accompanying drawing in which
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Fig. 1-is a side view of . the complete gauge‘
instrument with its' mounting means partially in
section ahd shown as mounted in the top wall'
of g gasoline tank, only part of which’ appears,,

PFig. 2 is a plan view of the same looking down
and showing the indlcia marks at. the top t t 'e

" Pig. 3 is an enlarged detail’ view at the upper
end of one of the indlcating rods, - -

Pig. 4 is a view “looking - up from the s ctxon
line 4—4 of Fig. 3} .

Fig. 5is a view in section of a slightly mod1ﬁed.
form of mounting means for the indicating rods,;.
and- :

‘Fig. 6 is an enlarged’ detail view at th _upper
end of one of the rods shownin Fig 5.

Referring. more particularly ‘to the draw g
the top wall of an enclosed gasohne tank such
as currently used on ‘a motorcycle’ is indir-ated at
{. The mounting means 'of the gauge instru=
ment comprise a cylindrical holding block .2 : of
transparent material such as glass, Lucite, or; the
like, a cylindrical cover block 3 of similar trans-
parent material superposed on the same all close-
ly fitted and retained together within a° casing
comprising a cylindncal body # and cap member .
5 screwed onto the sameé as shown:" The ‘casing
body & projects’ through and-tightly” ‘plugs an
opening in the top-wall 1 of the tank and is
formed with a stop flange #a resting on'said’ tank
wall, The cap member 5 is in the form ot an
open rim engaging the peripheral edge of -the
cover block 3 and leaving its upper fa,ce exposed

* for visibility.
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Fastened by a close fit in the holding block
2 are a plurality of vertically- depending liquid
level indicating rods 6,.7, 8, 9, and 10 respec-
tively.. While flve of such rods are here prefer-
ably employed, a. greater or less number may-be
used if desired.. As shown, these rods are of dif-
ferent lengths and are mounted with their upper
squared off ends flush 'with the upper surface of

the holding block 2. The holding block and its

depending rods may be formed as.one integral
member if desired.. The rods terminate at their
lower ends at different levels within the gaso-
line tank 1 and serve to indicate the different
heights of liquid. in the tank by a relatively
bright or dark appearance at their upper ends
as will be described. A detailed description. of
the action of one of these rods will suffice for all.

Referring to rod 8, for instance, it consists of
any good transparent material such -as glass or
Lucite having an index of refraction in the or-

g5 der of that of glass. Ifs lower end is shaped with
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oppositely- disposed -obliquely inclined "faces: {{
. and: (2 each at -an angle:preferably-45° to-the
vertical’
conical'or pyramidal shape of the same 45%angle
of ‘inclinationfor: the same effect:

The lower .end .of - the rod ‘may be" of

_ When-the -
Jower:end-of such a rod:is:not immersed in‘lig-:

-uid:and-light shines on. its upper -end; a‘beam

such-a,s%indica.tedu{at “A - in -dotted line “passing
downwardly . in- said rod will ‘be:completely re-
flected at:the surfaces 41 and 12in the directions

10
shown and turned backupwardly in said rod with :

the result that this and other:similarly reflected -

. rays.will cause the:upper end-of said rod to-ap--

pear relatively bright. On-the.otherhand, when =

the lower end of said -rod is immersed-in-liquid

15

the:ray.of light A-will not be completely reflected -

at-the surface 11 :but will be:slightly refracted:

and. dispersed-into the liquid-as indicated by:dot-

dash:line B: Such:rays of light refracted into- .

the-liquid will be -absorbed- thereby .and conse-~

quently the upper end of- the'rod will appear rela- -

tively-dark.in‘contrast with its appearance when
- the:rod was-free of liquid: In this -manner:the

- several rods by & comparison of-their appearance-
willindicate the -various- conditions -of liquid in

the tank.

- Appropriateindicia marks:are provided-for: the'-
- These: markings :pref- -
erably:comprise prismatic projections formed-on-.
the lower-side-of ‘the :block3 and:each ‘marking .
being - positioned within a recess such-as:3 of said:
cover block:3 which-is-in registér with. the upper -

upper -ends of -said-rods.’

end-of ‘its respective-indicatingrod: As shown

in-Figs. 3 -and 4, the indicia-marking “1" which"
corresponds-to the upper end -of rod 6 is:formed .
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by-a: triangular faceted projection with sides {4

and-1§-each inclined at an-angle of -45° to the
veitical. It will be.understood that: light shin-

ing:. down through the cover block 3 as indicated -

“by-theray.at the-dotted line C; Fig. 3, will-be

14-and 15 so as to.make: the indicia marking “1”

: 40
totally reflected back upwardiy" by said surfaces-

thereof clearly: visible. 'Thus:=when"the tank is:-
full the-lower -end‘of :rod :6 :for instance will-be

immersed in liquid:and the upper end of “said-
' ~.rod-will- appear relatively dark. Within this dark-
area-of ‘rod 6, however, will -appear- in ‘bright-
visibleform the -indicia marking “1” because of

the:light reflected back upwardly from the faces
{4:and - 15;. When the rod 6 is uncovered by-lig-

_ ‘'uid-its whole top end will appear bright and the-

_ indicia  marking “1¥ will not ‘show ‘up by such
strong contrast.

In:-order-that the cover ‘block 3 :may furnish-
a:bright background for the indicia marks -and:
upper:ends of ‘the indicating rods, the lower sur- -
face-of ‘the-holding block 2 .is formed -with ‘a

ribbed faceted surface: {6 which will reflect light
upwardly “from : the. bottom: of said- holding
block:2.

InFig. 571 have shown. provision -for mumx-

nating:the:top ends-of the several indicating rods

by -an-artificial source: of light :such:as bulb. 17

positioned :laterally 'of : the - upper -ends: of - said
The "casing: for -the:blocks  in" this- form-

rods.:
of "the-invention-is-slightly. modified ‘from- that

previously deseribed::and ‘comprises ' a body: por-".

tion 18:and a-hinge-cover portion 19 formed with

a-housing recessat:one sidé:for said bulby socket:
21 indicates ‘a-lead:in wire -connection: for:

20:
said: ‘bulb: In* this: modification also- faceted:
means -are -provided for-directing: rays-of :light
from: the-~bulb" 1 T° downwardly: into :the :several
rods.. Referring: to- Pig. 6;the: cover block-3’
has:in its recessed portion' .13’ a circumferential
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wedge-shaped cut 22, the side 23 of which is
sloped at 45° to-the vertical. - Thus-a ray of light-
such as D coming laterally-into said recess 13:
will be-deflected downwardly by the faceted sur-

- face 23"into the rod 8” for illuminating the same.

Such artificial means of illumination. are desir-
ahle: for use -of the mstrument at night when
sunlight is absent.

We claim:

1. An- 1nd1catmg level ‘gauge for hquxd enclos-
ing :tanks -comprising ‘in combination, mounting
means in the top wall of said-tank, g plurality of

‘rods of transparent material depending vertically

from :said mounting means having lower: ends-

-terminating at different levels in said tanks, the

lower end -of -each rod being formed with -oppo-
sitely disposed .obliquely-inclined surfaces at an
.angle-of inclination so related to the refractive
index -of said rod material as to totally reflect
upwardly light passing downwardly in said rods-
when the lower ends are uncovered by liquid,
and to transmit refracted light into liquid when
said lower ends are covered by liquid, and dis-
tinguishable  indicia marks. associated with the

-upper -ends of.said rods, each indicia mark for

its respective rod formed by relatively small pris-
matic - surfaces- positioned  in conjunction with
the upper end of said rod and arranged to reflect
light upwardly therefrom.

2.7 An-indicating level gauge for liquid enclos-
ing tanks comprising in-combination, a rod hold-
ing-block having superposed thereon a cover block
of transparent material and a retaining casing
for said blocks mounted in an opening in the
top- wall of said tank, a plurality of rods of
transparent material depending vertically from:
said holding block: with their lower ends at dif-
ferent levels in said tank, the lower end of each
rod being - formed with oppositely disposed ob-

‘liquely-inclined surfaces at an -angle of inclina-

tionapproximately 45° to the vertical so as to
totally reflect upwardly:the light passing down-

~wardly .in- said rods. when the lower ends are

uncovered by-liquid and to transmit refracted
light-into liguid when-said lower ends-are.cov-
ered by liguid, distinguishable indicia marks as-
sociated with the upper -ends of said rods, each
indicia, ‘mark . forits. respeétive -rod formed by
relatively small prismatic surfaces positioned in-
conjunction-with the upper end of said rod and
arrahged to reflect light upwardly therefrom. .-
3. An indicating level gauge for liquid enclos-
ing-tanks comprising in-combination, a rod hold-
ing -block having superposed thereon a cover

“blockof transparent material and g retaining

casing for said blocks mounted in an opening

- in the top wall of said tank, a plurality of rods

@#n
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of -transparent material fixed in said holding .
block and depending vertically therefrom - with
their: upper ends substantially - flush with the
upper -surface -of said holding block and with
their lower ends at different-levels in said tank,
the: lower -end of each rod being formed with
o positely disposed obliquely inclined surfaces at

~an-angle of inclination approximately 45° to the

vertical-so as 10 totally reflect upwardly the light
passing downwardly in said rods when the lower
ends:are.-uncovered. by liquid,-and to transmit
refracted light- into liquid when said Iower ends
are. covered - by liquid, distinguishable indicia-
marks -associated with the upper ends of said
rods, each indicia mark for its respective rod
comprising relatively small- prismatic surfaces
formed in a recess on the underside of said cover

:bloek, -positioned in conjunction with the upper
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end of said rod and arranged to’ reflect light
upwardly therefrom.
4. An indicating level gauge for liquid enclos-
. ing tanks comprising in combination, mounting
means in the top wall of said tank, a plurality
of rods of transparent material depending verti-
cally from said mounting means having lower
ends terminating at different levels in said tank,
the lower end of each rod being formed with
oppositely disposed obliquely inclineq surfaces at
an angle of inclination approximately 45° to. the
vertical so as to totally reflect upwardly light
- passing downwardly in said rods when the lower
ends are uncovered by liquid, and to transmit
refracted light into liquid when said lower ends
are covered by liquid, an electric bulb positioned
at one side of said mounting means and arranged
to shine light laterally across the upper ends of
said rods, and prismatic light reflecting surfaces
arranged in said mounting means to reflect light
from said bulb downwardly in said rods.

5. An indicating level gauge for liquid enclos-
ing tanks comprising in combination, a rod hold-
ing block of transparent material ha,ving super-
posed thereon a cover block of transparent ma-
terial, said Holding block having a lower hori-
zontally disposed surface ridged throughout its
area with relatively small prismatic surfaces ar-
ranged at an angle to reflect light upwardly
through said block, and a retaining casing for
said blocks mounted in an opening in the top
wall of said tank, a plurality of rods of trans-
parent material depending vertically -from. said
holding block with their lower end$ terminating
at different levels in said tank, the lower end of
each rod being formed with oppositely disposed
obliquely inclined surfaces at an angle of inclina-
tion approximately 45° to the wvertical so as to
totally reflect upwardly light passing downwardly
in said rods when -the lower ends are uncovered
by lquid, and to transmit refracted light into
liquid when said lower ends are covered by liquid.

6. An indicating level gauge for liquid enclos-
ing tanks comprising in combination, a rod hold-
ing block of transparent material having super-
posed thereon a cover block of transparent ma-
terial, said holding block having a lower hori-
zontally disposed surface ridged throughout its
area with relatively small prismatic surfaces ar-
ranged at an angle to reflect light upwardly
through said block, and a retaining casing for
said blocks mounted in an opening in the top wall
of said tank, a plurality of rods of transparent
material depending vertically from said holding
block with their lower ends at different levels in
said tank, the lower end of each rod being formed
with oppositely disposed obliquely inclined sur-
faces at an angle of inclination approximately 45°
to the vertical so as to totally reflect upwardly
‘light passing downwardly in said rods when the
lower ends are uncovered by liquid, and to trans-
mit refracted light into liquid when said lower
ends are covered by liquid, distinguishable in-
dicia marks associated with the upper ends of
said rods, each indicia mark for its respective rod
formed by relatively small prismatic surfaces po-
sitioned in conjunction with the upper ends of
sald rod and arranged to reflect light upwardly
therefrom.

7. An indicdting level gauge for liquid enclos-
ing tanks comprising in combination, a rod hold-
ing block of transparent material having super-
posed thereon a cover block of transparent ma-
terial, said holding block having a lower hori-
zontally disposed surface ridged throughout its
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area: with rela.tively small prismatic surfaces ar-
ranged at an angle to reflect light upwardly
through said block, and a retaining casing for
said blocks mounted in an opening in the top wall
of said tank, a plurality of rods of transparent
material depending veljtxcally from:said holding
block with their lower ends at different levels in
said tank, the lower end of each rod being formed
with oppos1tely chsposed obliquely inclined sur-
faces at an angle of inclination a,pproxxmately
45° to the vertical so as to totally reflect upwardly

_the light passing downwardly in said rods when

the lower endg are uncovered: by liquid, and to
trahsmit refracted light into liquid when said
lower ends are.covered by liquid, dlstmguxshable
indicia marks associated with the upper ends of
said rods, each indicia mark for its ‘respective
rod comprising relatively small prismatic. surs
faces formed in a recess on the underside of ‘said
cover block, positioned in conjunction with:the
upper end of said rod and arranged to reﬁect light
upwardly therefrom.

8. An indicating level gauge for hquxd enclos-
ing tanks comprising in combination, mounting
means in the top wall of said tank, a plurality of

‘rods of transparent material depending vertically

from said mounting means having lower. ends
terminating at different levels in said tanks, the
lower end.of each rod being formed with oppo-
sitely disposed obliquely inclined gurfaces at:.an’
angle of inclihation so related to the refractive
index ‘of ‘said rod material as to totally reflect
upwardly light passing downwardly in said rods
when the lower ends are uncovered by liquid, and

to transmit refracted light into liquid when:said
lower ends are covered by liquid, and the upper

ends of said rods each having associated there-
with -an .individual indicia number formed by
prismatlc surfaces which reflect light upwardly:

9. An mdmatlng level gauge for liquid enclos-
ing tanks comprising in.combination, a.rod -hold-
ing block havmg superposed thereon a gover block
of -transparent materia] and a reta.lnlng casing
for said blocks mounted in an opening in the top
wall of said tank; a plurality 'of rods of trans-
parent material depending vertically from said .
holding block with their lower ends at different
levels in said tank, the lIower end of each rod -
being formed to totally reflect upwardly the light
passing downwardly in said rods when the lower
ends are uncovered by.liquid and to transmit re-
fracted light into liquid when said lower ends are
covered by liquid, distinguishable indicia marks
associated with the upper ends of said rods, each
indicia mark for its respective rod formed by
relatively small prismatic surfaces positioned in
conjunction with the upper end of said rod and
arranged to reflect light upwardly therefrom.

10. An indicating level gauge for liquid enclos-
ing tanks comprising in combination, a rod hold-
ing block having superposed thereon a cover
block of transparent material and a retaining .
casing for said blocks mounted in an opening in
the top wall of said tank, a plurality of rods of
transparent material fixed in said holding block
and depending vertically therefrom with their
upper ends substantially flush with the upper
surface of said holding block and with their low-
er ends at different levels in said tank, the lower
end of each rod being formed to totally reflect
upwardly the light passing downwardly in said
rods when the lower ends are uncovered by liq-
uid, and to transmit refracted light into liquid
when said lower ends are covered by liquid, dis-
tinguishable indicia marks associated with the
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" upper ends of said rods, each indicia mark for .

its respective rod comprising -relatively small

¢ prismatic surfaces formed in a recess on the.

. ‘underside of said cover block, positioned in con-
junction .with the upper end of said rod.and ar-
ranged to reflect light upwardly therefrom.. -

11. An indicating level gauge for liquid encios- .

ing tanks comprising in combination, mounting
means in the top wall of said tank, a plurality
of rods of transparent material depending ver-
tically from said mounting means. having lower
ends terminating at different levels in said tank,

the lower end of each rod being formed to totally

reflect upwardly light passing downwardly in said
rods- when the lower ends are uncovered by liq-
uid, -and to transmit refracted. light into liquid
when. said lower ends .are covered by liquid, an
electric -bulb - positioned. at one .side of said
mounting means and arranged to shine light lat-
erally across the upper ends of said rods, and
prismatic light reflecting surfaces arranged. in
said mounting means to reflect hght from said
bulb downwardly in said rods. :

‘12 "An-indicating leve] gauge for 11qu1d enclos-
ing tanks comprising in combination, a rod hold-
ing ‘block of -transparent material ha.ving super-

posed thereon:a cover block of transparent ma- .
terial, sdid holding.-block having a lower hori- .
zontally. disposed surface ridged throughout its.

area with relatively small prismatic surfaces ar-
ranged at an’ angle to  reflect light upwardly
through said block, and a retaining casing for
sdid 'blocks mounted in an opening in the top
wall of said tank, a plurality of rods of trans-
parent- material- depending vertically from said
holding block with their lower ends terminating
at different levels in said tank, the lower end of
each rod being formed to totally refiect upwardly

light passing downwardly in said rods when .the.

lower ends are uncovered by liquid, and to trans-
mit refracted light into liquid When said lower
ends are covered by liquid.

13. -An indicating level gauge for liquid.enclos-

ing tanks comprising in combination, a rod hold-.

ing block of- transparent material having super-

posed thereon a cover block of transparent ma--

~ terial, said holding block having a lower horizon-
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tally disposed surface ridged throughout its area
with relatively small prismatic surfaces arranged’_
at an angle to reflect light upwardly through said
block, and a retaining casing ‘for said blocks

-mounted in an opening. in the top wal of said .

tank, a plurality of rods of transparent matenal'
depending vertically from said holdmg block with )
their lower ends at different levels in said tank,
the lower end of each rod being formed to totally
reflect upwardly light passing downwardly in said
rods when the lower ends are uncovered by liquid,
and .to transmit refracted light into liquid when.

" said lower ends are covered by liquid, distinguish- .

able indicia marks associated with the upper
ends of said rods, each indicia mark for its re-
spective rod formed by, relatively small prlsmatxc
surfaces positioned in conjunection with the upper
ends of said rod and arranged to reflect light up-
wardly therefrom.

14, An indicating level gauge for 11qu1d en-
closing tanks comprising in combination, a rod.
holding block of transparent material having su-
perposed thereon a cover block of transparent
material, said holding block having a lower hori-
zontally disposed surface ridged throughout its
area with relatively small prismatic surfaces ar-
ranged at an angle to reflect light upwardly
through said block, and a retaining casing for
said blocks mounted in an opening in the top
wall of said tank, a plurality of rods of trans- -
parent material dependmg vertically from said
holding block with their lower ends at different
levels in said tank, the lower end of each rod
being formed to totally reflect upwardly the light
passing downwardly in said rods when the lower
ends are uncovered by liquid, and to transmit
refracted light into. liquid when said lower ends.
are covered by liquid, distinguishable indicia
marks. associated with the upper ends of said
rods, each indicia mark for .its respective rod
comprising relatively small prismatic surfaces
formed in a recess on the underside of said cover
block, positioned in conjunction with the upper
end of said rod and arranged to reflect light up-
wardly therefrom,
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