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ABSTRACT OF THE DISCLOSURE

This invention is a weight load indicator for vehicles
and measures the net weight of the load of a vehicle or
the weight on each axle, on a meter weight indicator lo-
cated in the cab of the vehicle. It includes an ultrasonic
pulse generator which is operated, when desired, to send
a burst of sound through a transceiver to a transducer. The
transducer is located on the underside of the vehicle and a
sonic reflector is mounted on the vehicle axle, there being
springs on the axle supporting the vehicle body. The re-
flector is in the sonic path of the transducer. A meter, cali-
brated in weight, is connected to the transceiver, and the
meter is thus actuated to reflect the time it takes for the
sound to echo back from the sonic reflector to the trans-
ducer, which varies in proportion to the compression of the
vehicle springs under the weight of the load thereon. One
or more trailer vehicles may have their loads indicated
in the tractor vehicle cab by having a second transducer
and a second sonic reflector similarly mounted on the
trailer vehicle underside and axle through a selective
switch to the same transceiver and ultrasonic pulse genera-
tor, and to the same meter.

OBJECTS OF THE INVENTION

This invention has for an object to provide an improved
means for indicating the net weight of the load on a
vehicle or the total weight on an axle, as well as on one
or more trailer vehicles, if present, the weight indication
taking place in the cab of the tractor vehicle. A further ob-
ject of this invention is to utilize the vehicle springs as the
primary measure of the weight of the load, and to measure
the compression of the vehicle springs by electronically
measuring the varying time it takes for an ultrasonic sound
to be echosd between the vehicle underside and sonic re-
flector mounted on the vehicle axle, and transmitting this
time element to a meter calibrated in weight and located
in the vehicle cab. If desired, a transducer and sonic re-
flector may be provided for each axle to indicate each
axle load, as well as the net weight load.

BACKGROUND OF THE INVENTION

One of the great problems today is to prevent the over-
loading of heavy trucks which travel on the highways.
There are limits set for each entire truck and for each axle
of a truck. This makes it imperative that the operator
know during loading of his truck when he is approaching
the maximum load limit for the entire vehicle, and the
maximum load for each axle. Furthermore, in order to
keep maintenance to a minimum, the operator should
keep the loads in his truck evenly distributed relative to
the wheels thereof,

In connection with trucks and aircraft and other car-
riers, it is important that they be properly loaded so that
they will carry maximum load properly distributed but
without overloading the carrier, In particular connection
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with trucks and such ground vehicles, practically all states
have strict laws regulating total load and axle load and
such states likewise having weighing stations where trucks
passing through the state are required to weigh in. Severe
penalties are invoked for overweight trucks and consider-
able delay is encountered in carrying out the weighing
operations.

BRIEF DESCRIPTION OF THE FIGURES

With the above and related objects in view, this in-
vention consists in the details of construction and combina-
tion of parts, as will be more fully understood from the
following description, when read in conjunction with the
accompanying drawing, in which:

FIG. 1 is a diagrammatic showing of the entire inven-
tion.

FIG. 2 is a fragmentary showing of the sonic transducer
on the underside of a vehicle over a sonic reflector on the
axle of the vehicle.

FIG. 3 is a side view of FIG. 2, the vehicle carrying no
net load.

FIG. 4 is a view similar to FIG, 3, with a heavy load on
the vehicle.

DETAILED DESCRIPTION OF THE INVENTION

There is shown at 10, diagrammatically, the cab of a
vehicle 12 to which this invention has been applied. In
or adjacent the cab 10, there is located an ultrasonic
pulse frequency generator 14.

The ultrasonic frequency pulse LsoundJ from generator
14 is picked up by a transceiver 16, which includes a
transmitter 18, receiver 20 and amplifier 22, all in circuit
with a battery 24 which, for convenience, may be the
battery of the vehicle 12. Mounted on the underside or
bottom 26 of the load body 28 of the vehicle 12 is a trans-
ducer 30 in a position directly over a sonic reflector 32.
The reflector 32 is mounted on a vehicle axle 34 on
which the vehicle wheel 36 is journaled, and the axle
34 is provided with the spring 38 supporting the body 28,
the spring compressing in proportion to the load 42 placed
on the body 28 between a minimum unloaded position
shown in FIG. 3 to a maximum loaded position shown
in FIG. 4, thus varying the distance between the trans-
ducer 30 and the sonic reflector 32 in proportion to the
weight of the load 42.

The transducer 30 is also in circuit through the receiver
20 to meter 40 calibrated to indicate weight and located
in the cab 10, a switch 44 being suitably located in the
circuit within the cab 10.

OPERATION OF INVENTION

In operation, if the invention is used only for informing
the operator of the net weight of the load, the meter 40 is
calibrated to indicate no weight when the vehicle is empty
to the maximum weight when the vehicle 12 is fully loaded
as in F1G. 4. When this information is desired, as while
the vehicle 12 is being loaded, the driver, from time to
time, closes the switch 44, sending a burst of ultrasonic
pulse, possibly of the nature of 15,000 per minute, from
the generator 14 through the circuit of the transmitter 18
to the transducer 30, and the ultrasonic sound goes from
the transducer 30 to the reflector 32 and reflects or echoes
back to the transducer 30, the time for such echo varying
according to the variation in the distance between the
body botttom 26 and the axle 34 as determined by the
compression of the spring 38, thus being in proportion
to the net weight of the load 42. From the receiver 20, the
circuit goes to the weight indicating meter 40. The driver
thus can read his net weight immediately. If the vehicle
12 has a trailer vehicle 46 attached thereto, such trailer
46 has a second transducer 30’ on its bottom 26, with a
sonic reflector 32’ mounted on the trailer axle 34" and a
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switch 48 is provided to switch the circuit from the first
transducer 30 of the tractor vehicle 12 to the second
transducer 30’ [[on axle 34’] on the trailer vehicle 46.

Potentiometers are provided in the circuit to calibrate
the scale of the meter 40 to fit each different loading
situation normally encountered. Sensitivity of the meter
40 may be increased by adjusting the amplification 22 to
the receiver 20. In addition, this invention may be used
for the total weight on each axle 34, not only of the
tractor vehicle 12, but also of the trailer vehicle or vehi-
cles 46, by providing a transducer and reflector for each
axle 34 and 34’ of each vehicle 12 and 46, and a meter 40
or meters 40 suitably calibrated, to indicate the total
load on each axle 34 and 34’, thus enabling the driver to
keep the weight of the axle load, during loading, within
the legal limit permitted for each axle 34 and 34",

ABSTRACT OF THE DRAWING

In the drawings, like numbers refer to like parts, and
for the purposes of explication, marshalled below are
the numbered parts of the improved net weight load indi-
cator for vehicles:

10—cab of 12

12—vehicle

14—ultrasonic pulse frequency generator
16—transceiver

18—transmitter

20—receiver

22—amplifier

24— battery

26—underside or bottom of 28
26’'—underside or bottom of trailer
28—vehicle body

30—transducer

30’'—second transducer on 26’
32—sonic reflector

32'—second reflector on 34

34-—axle
34'—second axle
36—wheel

38—spring of 12

40—meter calibrated in weight

42—load

44—switch in circuit to meter 40

46— tractor] trailer vehicle

48—switch to select circuit to either transducer 30 or 30’

Although this invention has been described in consider-
able detail, such description is intended as being illus-
trative rather than limiting, since the invention may be
variously embodied.

Having thus set forth and disclosed the nature of this
invention what is claimed is:

1. In connection with a road vehicle (12) having a
body (28), a cab (10), springs (38) for supporting said
vehicle body (28) on axles (34) on which wheels (36)
are journalled, the improvement comprising an ultrasonic
pulse frequency generator (14), an ultrasonic transceiver
(16) exposed thereto, a transducer (30) mounted on the
underside of the vehicle body (28) over an axle (34) in
circuit with said transceiver (16), an ultrasonic reflector
(32) mounted on said axle (34) in the sonic path of said
transducer (30), a weight indicating meter (40) in circuit
with said transceiver (16), and a circuit providing source
of electricity (24) connected in circuit with said trans-
ceiver (16).

2. The combination of claim 1, said transceiver (16)
including a transmitter (18), a receiver (20), and an am-
plifier (22).

3. The combination of claim 2, said circuit providing
source of electricity being the vehicle battery (24).
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4. The combination of claim 3, said weight indicating
meter (40) being located in the vehicle cab (10).

5. The combination of claim 4, and a trailer vehicle
(46) secured to said first vehicle (12), a second trans-
ducer (30’) in circuit with said transceiver (16) secured
to the underside (26’) of the trailer vehicle over a trailer
axle (34’) supporting the trailer body on springs (38),
a second ultrasonic reflector (32’) mounted on the trailer
vehicle axle (34’) in the sonic path of said second trans-
ducer (30°), and a circuit switch (48) located in said
cab (10) of said first vehicle (12) for selectively com-
pleting the circuit from said transceiver (16) to either
?aid first transducer (30) or to said second transducer
30°).

6. The combination of claim 4, and a secord sonic re-
flector ([32,] 32’) mounted on a second axle ([34,] 34'),
and a second transducer ([[30,] 30°) mounted on the ve-
hicle underside ([26.J 26') in the sonic echo path of said
second reflector ([32,] 32’), and a switch (48) for con-
pecting said second transducer ([f30,] 30’) in place of
said first transducer (30) in circuit to indicate the weight
on the second axle ([34,] 34').

7. The combination of claim 6, said second axle (34")
[(34)] being a second axle (34') on [the] same vehicle
(12) to thus indicate axle loading.

8. The combination of claim 6, said second axle (34")
being an [a second] axle (34’) on [the] « trailer vehicle
(46) to thus indicate the load on said axle (34’) of the
traifer Ltractor] vehicle (46).

9. A system for measuring the weight of a load com-
prising,

(a) a support for the load,

(b) spring means interposed between the support and

a base and yieldable under load,

(¢) means for initiating bursts of compressional wave
energy at one end of a path and receiving the energy
at the termination of the path,

(d) said path including the distance extending be-
tween a fixed station on the support and a fixed sta-
tion on the base,

(e¢) and means for measuring the elapsed time of travel
of the energy between the ends of the path for in-
dicating the weight of the load.

10. The system of claim 9, wherein the means for re-
ceiving the energy at the termination of the path is located
at one of the stations.

11. The system of claim 9, wherein the means for ini-
tiating bursts of compressional wave energy includes a
generator of compressional wave energy of an ultrasonic
frequency located at one of the fixed stations.

12, The system of claim 9, wherein the support for
the load is the body of a wheeled vehicle and the base is
an axle having wheels journaled thereon.

13. The system of claim 12, wherein the means for di-
recting bursts of energy includes a generator of com-
pressional waves at an ultrasonic frequency mounted at
one of said stations.
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