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11 Claims. (Cl. 317—=2)

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This invention relates generally to indicating means
and specifically to a means for indicating the grounding
of an electrostatically charged member, as, for example,
a tank truck which transports volatile petroleum products.

Many tests indicate that the majority of tank truck
transports entering a petroleum products loading rack
carry a substantial electrostatic charge which, if not dis-
sipated before the loading procedure begins, may cause a
fire or explosion, should there be a static discharge during
the loading of the products. This discharge may occur
between the loading spout and the opening of the tank
compartment, or between the rack structure or an in-
dividual contacting the truck transport, to result in the
ignition of vapors within the truck transport or those
vapors flowing to the ground.

A static charge can be accumulated also by the flow
of petroleum products into the tank truck transport com-
partment during the loading period. If such a charge is
not drained off continuously through an electrical ground-
ing arrangement, it may build up to a point where it will
discharge to ground and result in an explosion and/or
fire.

Accordingly, it is an object of the present invention
to provide an improved means for dissipating the elec-
trical charge which may exist on a truck transport at
the time it enters the loading rack or which may develop
during its loading operation.

Another object of the invention is to provide an im-
proved electrical grounding arrangement which is depend-
able and indicates that the electrical circuit to ground is
not interrupted.

Still another object of the invention is to provide an
effective electrical grounding circuit with means for in-
dicating when such a circuit is broken.

And another object of the invention is to provide an
electrical ground indicating apparatus which is simple to
construct and economical to operate.

These and other objects, advantages and features of
the invention will become apparent from a consideration
of the specification in the light of the figures of the ac-
companying drawings wherein:

FIG. 1 is a simplified showing of the basic circuit of
my electrical ground indicator;

FIG. 2 is a showing of a refinement in the circuit of
the ground indicator disclosed in FIG. 1;

FIG. 3 is an alternative of the modification disclosed
in FIG. 2; and

FIG. 4 is a diagrammatic disclosure of the installation
of the electrical ground indicator.

The objects of my invention are achieved by the use
of relay control means which, in response to the com-
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pletion of an electrical circuit to ground, actuates a cir-
cuit to indicate the electrically grounded condition.

Referring to FIG. 1, there is disclosed the basic circuit
of my electrical ground indicator, including a transformer
at 10, with its primary winding at 11 furnished with
power by connection at the terminals 12 and 13, such
power being obtained from a source of 120 volt, 60 cycle
alternating current. The secondary winding 14 of the
transformer 10 steps down the 120 v. A.C, supply to a
nominal voltage of approximately 5 volts, with one ter-
minal of the secondary winding grounded at the terminal
15, while the other terminal is connected in series with
a resistor 16, a relay coil 17, and a terminal at 18. A
grounding clamp, not shown, adapted to be attached to
the member or object to be electrically discharged to
ground, is connected across the terminals 15 and 18, In
response to the flow of current when the ground circuit
is completed by attachment of the clamp to the mem-
ber to be electrically discharged and across the terminals
15 and 18, the relay coil 17 actuates the relay switch 19
in the indicating circuit, shown generally at 20, which
has a lamp 21 in series therein and is connected across
the source of power for the transformer, at 12’ and 13".
It is possible to replace the lamp by other indicating
means, as, for example, audible means such as a buzzer
or a bell, or an electrical set up for closing down the
operation of the loading pump.

There is disclosed in FIG. 2, a refinement of the basic
electrical ground and the indicating circuit of FIG. 1, to
include an explosion proof container 22, and with the
same enumeration for the same or similar elements dis-
closed in FIG. 1. These include a hermetically sealed
transformer at 10, indicated by the dotted outline, with
the same 120 v. A.C. power supply to the primary wind-
ing 11 and across which the indicating circuit 20 is shown
connected at 12’ and 13’. The secondary winding 14 of
the transformer 10 is connected at one of its terminals
to ground, as at 15a, while the other terminal is con-
nected in series to a resistor 16, a rectifier 23, and a
contact at 24. The series circuit is continued therefrom
through one of a pair of conductors at 25 which are
joined to the individual ends of a spring or battery type
clamp at 26. The jaws of the clamp are insulated from
each other and in addition to their conductor terminals
at 26a, 26a include the point contacts at 26b, 26b. The
free end of the other of the pair of conductors is con-
nected to the ground at 15b. The relay coil 17 is con-
nected to the output of the rectifier 23 and actuates the
relay switch at 19 to complete the indicating circuit 20
with the lamp at 21. TIn conjunction with the conductors
25, there is disclosed a take up reel 25a on which the
excess of the pair of conductors may be stored. The
combination of the rectifier, relay coil and switch may be
positioned in a sealed container, shown in dotted outline.

In operation, the electrical ground circuit is completed
by the application of the spring clamp 26 to the mem-
ber to be grounded, e.g. the contacts at 26b are positioned
to engage a part of a tank truck 28. When the contact
engagement is made, a minute amount of current (of
about .0015 ampere) flows from one jaw of the clamp
through the portion of the truck or other member to be
grounded and out of the other jaw of the clamp through
one of the pair of conductors to the ground connection
at 18b. The small amount of current flow causes the
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relay to operate, closing the switch at 19, completing a
circuit and so energizing the indicating means to show
that an electrical ground has been established. With the
low voltage of approximately 5 volts and the small
amount of current drawn by the relay, it is virtually im-
possible to obtain a spark when making or breaking the
contact with the truck. As mentioned for FIG. 1, the
relay coil may be utilized in a control scheme to inter-
lock the operation of a solenoid valve (o prevent the load-
ing operation from taking place unless the truck has
been grounded electrically.

As disclosed in FIG. 2, there are separate ground con-
tacts at 15a and 15b, respectively for one end of the sec-
ondary winding of the transformer and for one of the
pair of conductors in order to assure the complete elec-
trical grounding of the charged member, even though it
may be possible to interconnect the ground connections
as indicated by the dotted line at 15c.

FIG. 3 is a modification of the device disclosed in
FIG. 2, with the same enumeration for the same or simi-
lar elements disclosed in FIGS. 1 and 2. The principal
difference over the disclosure in FIG. 2 resides in the
connection of the rectifier 23 at 23a, 23a across the out-
put of the secondary winding 14 of the transformer 10,
with the output of the rectifier at 23b, 23b connected in
series with the relay coil 17, the double conductors 25
and clamp 26 through the terminals at 24 and 27 to the
ground terminal at 27a. The relay coil 17 is actuated
by the flow of current when the clamp is applied to the
charged member, 28, the relay switch at 19 is closed and
the indicating circuit at 20 is completed so that the light
at 21 is lit. The difference between the circuits disclosed
in FIGS. 2 and 3 is that in the lalter, the rectifier is ener-
gized whether or not an electrical ground contact has been
made, while in FIG. 2, the rectifier is encrgized only
when the clamp has been applied to the charged member
and there is a flow of current to ground.

FIG. 4 is a diagrammatic showing of the installation
of my improved electrical ground indicator at a loading
rack. The ground indicator in its explosion proof con-
tainer is at 22, the double conductors at 25, with the take
up reel at 25a, and the spring clamp at 26 for engage-
ment with a tank truck.

Thus there has been shown and described a device for
obtaining a reliable static ground on a tank truck or other
device which contains volatile products and is capable of
building up an electrical charge, with an indication that
an electrical ground connection has been made before
tank filling operations are started and while filling opera-
tions proceed.

Obviously, many meodifications and variations of the
invention, as hereinbefore set forth, may be made with-
out departing from the spirit and scope thereof, and
therefore only such limitations should be imposed as are
indicated in the appended claims.

I claim:

1. An apparatus for use in electrically grounding a
charged body comprising, in combination, a source of
electrical energy including a step down transformer, a
series circuit through said charged body to ground joined
to the output of said transformer comprising a rectifier,
a relay control means connected across the output of said
rectifier, and a clamping means for attachment to said
charged body and to ground, and means, connected across
the input to said transformer, for indicating that said
scries circuit has been grounded electrically including an
electrical circuit having a switch responsive to said relay
control means and including electrically operated indicat-
ing means.

2. In the apparatus as defined in claim 1, one end of
said output of said transformer being connected to ground
by means separate from the ground connection for said
clamping means.

3. A device of the class described comprising, in com-
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bination, a transformer and a source of power connected
thereto, relay control means, and means for actuating said
relay control means interconnected in series with the out-
put of said transformer and with ground and comprising
a rectifier and clamping mcans for attachment to a mem-
ber to be grounded electrically for completing an elec-
trical circuit to ground, said relay control means being
connected across the output of said rectifier, and means,
joined to the input to said transformer for indicating the
electrical grounding of said member when said clamp-
ing means have been attached.

4. In the device as defined in claim 3, said rectifier be-
ing in series with said [source of power} output of said
transformer.

$. In the device as defined in claim 3, said rectifier be-
ing connected across said [source of powerd output of
said transformer.

6. A device for use in electrically grounding a mem-
ber subject to the build-up of an electrical charge thereon
comprising a source of power, a step down transformer
joined thereto, [a rectifier] means interconnecting the
secondary winding of said transformer and said member
including a rectifier, means joining [the output of] said
Lrectifier] member with ground Fand adapted to be at-
tached to said member], relay control means [connected
across] actuated by [the output of] said rectifier upon
completion of an electrical circuit through said member
to ground, and means comprising an electrical circuit for
indicating the grounding of said member connected to
said source of power and being Eactuated by] responsive
fo said relay control means and including electrically
operated indicating means.

7. In the device as defined in claim 6, said rectifier be-
ing connected to one of the terminals of said secondary
winding, the other terminal of said sccondary winding
being connected to ground.

8. In the device as defined in claim 6, said rectifier be~
ing connected across the output of said transformet.

9. An apparatus to dischurge and prevent the accumu-
lation of an electric charge on a body and to indicate its
electrically grounded condition comprising, in ¢dmbina«
tion, a source of power including a step down transfofiner,
means for providing alternating current energy theretd,
means for electrically grounding a body comprising a
series circuit of an impedance, a rectifier and clamping
means interconnecting one terminal of the secondary
winding of said transformer with ground through said
body, the other terminal of said secondary winding being
joined to ground by means separate from that of said
series circuit, and a relay control means connected across
the rectifier output, and means comprising an electrical
circuit for indicating the electrically grounded condition
of said series circuit connected across said source of
power and being responsive to said relay control means
upon completion of [thel said series circuit to ground
through said body and including electrically operated in-
dicating means.

10. An apparatus for use in electrically grounding a
charged member comprising, in combination, a source of
electrical energy; a first series circuit connected across
said source of electrical energy and also connected to
ground continually, said first series circuit comprising a
relay control means and a device having plural contact
means electrically isolated from each other for electrically
contacting a charged member at separate spaced apart
locations thereon, said device being attached to and de-
tached from said charged member at will, said device
having one of said contact means connected to said source
of electrical energy and having another of said contact
means connected to ground for completing said series cir~
cuit into, through and out of said member to ground for
electrical discharge of said member; a second series cir~
cuit connected acrosss said source of electrical energy;
and signal means in said second series circuit actuated by
said relay control means when said first series circuit is;
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completed through said charged member to ground for
indicating an electrically grounded condition of said
charged member.

11. An apparatus in accordance with claim 10 wherein

said source of electrical energy includes a stepdown trans- 5

former, one side of the secondary winding of said trans-
former being connected to ground continually, said series
circuit being connected to the other side of said secondary
winding and to a ground separate from said ground of
said one side of said secondary winding of said trans-
former.
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