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This invention relates to a circuit closer 
in which the fluid pressure is utilized to 
make or break an electrical circuit that is 
connected to an audible or visible signaland 
thus give an alarm when the fluid is at a predetermined level. 
Our invention is particularly applicable 

to fuel tanks for motor vehicles, but may 
also be applied to any tank to indicate a pre 

10 determined level of the fiuid therein. 
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Ithas oftentimes occurred that automobile 
drivers will fail to replenish the supply of 
fuel in the fuel tank with the result that 
manytimes while on a trip the supply Will 
be exhausted many miles from a supply sta 
tion, and an object of our invention is to 
provide novel means whereby an alarm Will 
begiven in the drivers compartment to ap 
prise the driver that the fuel supply is get 
ting low, but is notentirely consumed. 
An object is to provide a novel indicator 

that is controlled by the fiuid pressure, a 
predetermined height of which is adapted to 
be indicated. 
Another object is to provide novel means 

which may be readily connected to the tank 
and which will indicate to a person some dis 
tamce from the tank a predeterminedievel 
of the fiuidtherein. 

Another object is to provide novel means 
whereby an alarm is operated when the fiuid 
in the tank is at a low level. 
A feature of our invention is that we pro 

vide an expansible and contractable dia 
phragm that is actuated by the pressure of 
the fluid in the tank, to make or break an 
electrical circuit, and thus operate analarm 
connected to said circuit, and which alarm 
may be located at Some point removed from 
the tank. 
A feature of our invention is in the pro 

vision of an electricaliy controlled indicator 
for gas tanks andin which the gas is in no 
danger of being ignited from sparks that 
may be made at the switch controlling the 
indicator. 
A further object is to provide an indicator 

in which the low level warning is given at 
a distance from the tank. 
Other objects, advantages and features of 

invention may appear from the accompany 
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ing draving, the subjoined detailed descrip 
tion and the appended claims. 
e The accompanying drawing illustrates the 
invention. 

Figure 1 is a transverse sectional view of 
a vehicle fuel tank having an indicator con 
structed in accordance vith our invention 
mounted thereon. A fragment of the ve 
hicle to which said tank is connected is 
shown. 

Fig. 2 is a transverse sectional view of the 
circuit closer shown in Fig. 1, parts are 
broken a Way to contract the viev, and the 
diaphragm is expanded and the switch open. 

Fig. 3 is a Sectional view taken online a3, Fig. 2. 
Fig. 4 is an end elevation of an indicator 

and tank showing a modified form of in 
stallation of the indicator. A fragment of 
the vehicle to which the tank is connected is 
shown in dotted lines. 

Fig. 5 is a more or less diagrammaticil 
iustration showing the wiring diagram for 
connecting the circuit closerto an electric 
circuit and a visible signal. 

Fig. 6 is a view analogous to Fig. 2, show 
inga modified form of diaphragm. 

Fig. 7 is a view analogous to Figs. 2 and 
6, showing a further modification of the dia 
phragm used for operating the svvitch. 

Àlthough we have shown our indicator 
means applied to the fuel tank of a vehicle, 
we do not wish to limit ourselves to this ap 
plication as it may be applied to any fluid 
containing tank. The indicator includes 
switch operating means A comprising a 
housing 1, and a cover 2, secured to the top 
thereof, by screws 3. 
The housing 1 is supported adiacent the 

fuel tank 4 by any suitable means such as 
the bracket 5 which may be mounted on top 
of the tankas shown, or mounted upon any 
convenient part of the vehicle or support ad 
jacent the tank, a predetermined fluid level 
of which is to be indicated. 
An expansible element such as a sylphon 

or a multiple diaphragm 6 is positioned 
within the housing 1, and is supported by a 
tube 7 extending into the bottom thereof. 
A tube section 8, which may be suitably 

secured to the tube 7, orif desiredit may be 
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an extension of the tube 7, extends into said 
tankthrough the top thereof and terminates 
adjacent the bottom:thereof, and is provided 
at its lower end with a hydrostatic box 7. 
The hydrostatic box consists of an en 

larged chamber interposed in the tube 8 or 
8 and into which the fluid expands, and 

() 

in which the pressure of the air therein is 
increased or decreased to positively actuate 
the diaphragm 6 at a predetermined height 

e of liquid in the tank. The operating pres 
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sure of the air in the tube is increased by 
the liquid building up in said chamber, and 
decreased by lowering the height of the liq 

5 uid in the chamber. 
In the form shown in Fig. 4, the tube 8 

does not extend into the tank, but is se 
cured to the bottom of the tank 4 by an out 
let union 9, and said tube 8' extends upward 
outside the tank and communicates with the 
diaphragm 6 through the above-mentioned 
tube 7. The hydrostatic box 7 in Fig. 4 is 
interposed at any suitable point in the 
tube 8. 
A switch comprising a movable contact 

or finger. 10 is secured, as by soldering, to 
the top of the diaphragm 6, and is adapted 
to make and break contact with a stationary 
contact or post 11, which is secured to and 
extends through the wall of the housing 1, 
and is insulated therefrom by insulating 
washers 12. 
A compression spring 13 operates between 

the top of the diaphragm 6 and the cover 2 
to compress the diaphragm and force the 
finger 10 against the post 11. 
The finger 10 is grounded through the 

metallic diaphragm 6, housing 1 and vehicle 
frame, and a lead 15 extends from the post 
11 to analarm 16 which may be a lamp or 
other signal means located at some distance 
from the tank 4 as on the vehicle instru 
mentboard B, a fragment of which is shown 
in Fig. 5. A lead 17 extends from the alarm 
16 to one terminal of a battery 18, the other 
terminal of which is grounded to the vehicle 
frame. v 

Springs 14 are fixed to the various units 
of the diaphragm 6by any well known 
means Such as by soldering, and are posi 
tioned opposite to the finger 10 as shown in 
Fig. 3, Bythus connecting the diaphragm 

i units the action of the diaphragm is toward 
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greater expansion at the contact 10 and re 
stricted expansion at the connected points, 
thereby tilting the diaphragm when ex 
panded, as shown in Fig. 2. The springs 14 
unite in providing a hinge for the movable 
contact and insures such contact being with 
dravyn from the stationary contact when the 
diaphragmis expanded. 

In the form shown in Fig. 6 we have 
shown a modified form of Switch which in 
this figure is operated by a single diaphragm 
6'. The movable contact 10' extends up 

1,657,704 
ward from the diaphragm 6' and has a lat 
eral extension 19 that engages a stationay 
contact 20 that is insulated from and sup 
ported by the cover 2. The spring 20' op 
erates between the cover and contact 10' for 
the purpose above specified The adjusting 
screw 13' is threaded in the cover 2 and in 
creases or decreases the tension of the 
spring 20. 

In Fig. 7 we have shown a modified form 
of the expansible element or switch operat 
ing means and in this figure the expansible 
element is hermetically sealed and the pres 
sure of the fluid in the tank on the lower 
diaphragm 21 causes expansion of the up 
per diaphragm 22 which is connected to the 
diaphragm 21 by a tube 23, and consequent 
opening of the switch contact. 
When the pressure on the lower dia 

phragm is removed the tendencyºis for the 
pressure in the hermetically sealed dia 
phragm unit to equalize and consequently 
the upper diaphragm will contract and close 
the switch comfacts. 

It is understood that any suitable arrange 
ment of the switch contacts Inay be made 
and in Fig. 7 the diaphragm units may each 
be eithera single diaphragm, as shown, or 
a multiple diaphragm or sylphon or said 
diaphragms 21, 22 may be single and multi 
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ple, respectively or vice versa orboth bei 
multiple. 

It is understood that the term diaphragm 
includes a sylphon. 

In operation the diaphragm is connected 
to the fluid tank 4 by the tube 8 or 8 which 
eXtends into or is connected to the tank4, 
respectively. When the fluid in the tank is 
of sufficient height it seals the inlet end of 
the tube 8 or 8thereby trapping air in said 
tube and diaphragm. 
As the tank is filled with fluidit will rise 

in the tube 8 or flow into the tube 8 and 
the fluid in the tubes will rise to approxi 
mately the same height as the fluid in the 
tank, and as the fluid rises in the tube it 
compresses the air therein and causes the 
diaphragm to expand against the tension of 
the spring 13, and forces the finger 10 away 
from the post 11 to break the electrical cir 
cuit to which the post 11is connected. As 
the fluid level in the tank lowers, the fluid 
level in the tubes 8 or 8 and the pressure 
therein and in the diaphragm 6 will be cor 
respondingly decreased, and at a predeter 
mined height of the fluid the pressure in the 
tube will not be sufficient to counteract the 
tension of the spring 13 and such spring 
williforce the finger 10 against the post 1i 
to close the electrical circuit to the alarm. 

It will be seen that as the fluidi level in 
the tank 4 islowered, the pressure in the 
diaphragm is lowered and the finger 10 will 
engage the post 11 and close the electrical 
circuit to light the lamp shown at: 16 and 
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thus give the alarm that the liquid in the 
tank is at a low level. - 
The level at which the alarm will be op 

erated is predetermined by the resiliency 
of the diaphragm and the tension of the 
spring 13 and the position of the hydro 
static box 7' in the tube, and the resulting 
amount of compression of air in said dia 
phragm by the liquid in the tank By pre 
determining the tension of the spring by the 
set screw 13', and positioning the box7' in 
the tube at a certain pointsuch predeter 
mined level may beat a point when the tank 
holds say, two gallons, more or less. 
The hydrostatic box 7' serves to make a 

positive break of the circuit at a particular 
fluid level in the tank. This is because the 
box 7 is of greater diameter than the tube 
8 or 8 and is of such length as to give a 
sufficient compression of air in the dia 
phragm to operate the Same when the fluid 
level in the tube is above the top of the 
box 7. It will thus be seen that by posi 
tioning the box 7' ata predetermined height 

5 in the tube 8 or 8' the diaphragm 6 will be 
positively operated when the fluid level is 
above the box 7' because the amount of air 
displaced from the diaphragm is sufficient 
to operate the diaphragm and overcome the 
tension of the spring. 
At higher fluid levels it is apparent that 

the finger will not engage the post and the 
alarm is not operated. 
If it is desired to indicate a high level 

, in the tank it is apparent that the post 11 
may be reversed, that is, mounted in the 
cover 2 so that when the liquid is at a pre 
determined height the circuit to the alarm 
16 will be closed. 
We claim: 
1. In combination with a tankhavinga 

I cover and adapted to normally contain 
fluid; of a circuit closer havinga stationary 
and a movable contact connected to an elec 
trical circuit; a multiple diaphragm con 
sisting of a series of superimposed units: 
springs connecting the units together and 
providing ahinge for one side of Said dia 
phragmand adapted to move said movable 
contact out of contact with said stationary 
contact; a tube open to said diaphragm and 
to said tank; anda hydrostatic box inter posed in said tube, said diaphragmbeing op 
erated to move said movable contact into engagement with the stationary contact 

when the fluid in said tank is at a predeter 
mined point which is determined by the 
relative position of said hydrostatic box in 
Said tube and a spring connected to said cover and uppermost diaphragmunit adapt 
ed to force the movable contact into engage 
ment with the stationary contact when the 
fluid in said tank is at a predetermined level. 

2. A circuit closer comprising a housing 
having a cover; a multiple diaphragm dis 
posed in said casing; springs fixed to the 
various units of said diaphragm at one side 
thereof; a stationary contact; a movable con 
tact fixed to the upper surface of the upper 
most diaphragm unit of said multipledia 
phragm and adapted to contact with said 
stationary contact; a tube opento said dia 
phragm and adapted to be connected to a 
fluidi tank normally containing fluid, said 
diaphragm being adapted to be expanded 
to move said contacts out of engagement 
with each other when the liquid in said tank 
is at a predetermined level; and a spring 
connected to said cover and uppermost dia 
phragm unit adapted to force said con 
tacts into engagement with each other when 
the fluid in said tank is at a predetermined level. 

3. A circuit closer comprising a housing 
having a cover; a multiple diaphragm in 
Said housing; springs fixed to the various 
units of said diaphragm and on one side 
of the central axis of said diaphragm; a 
stationary contact; a movable contact fixed 
to said multiple diaphragm, on the side op 
posite said springs, said movable contact 
adapted to contact with said stationary con 
tact; a tube open to said diaphragm and 
adapted to be connected to a fluid tank nor 
mally containing fluid, said diaphragm 
being adapted to be expanded to move said 
contacts out of engagement with each other 
when the liquid in said tank is at a pre 
determined level; and a spring connected to 
said housing cover and upper unit of said 
diaphragm adapted to force said contacts 
into engagement with each other when the fluid in said tankis at a predetermined level. 
In testimony whereof, we have hereunto 

set our hands at Los Angeles, California, this 2nd day of February, 1925. 
MURRAY S.ELTON. 
GEORGEEDWARD BARNHART. 

60 

65 

85 

OO 

05 

  


