Office de la Proprieté Canadian CA 2255105 C 2006/01/31

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 255 1 05
Findustrie Canada Industry Canada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1998/12/03 (51) CL.Int.”/Int.Cl.” B66C 13/46, B66C 23/90, B66C 23/82

(41) Mise a la disp. pub./Open to Public Insp.: 1999/06/05 (72) Inventeur/Inventor:

(45) Date de délivrance/lssue Date: 2006/01/31

ECKSTINE, DENNIS W., US

(30) Priorités/Priorities: 1997/12/05 (60/067.815) US: (73) Propriétaire/Owner:

1

997/12/10 (60/069,055) US GROVEUS.LLC,US
(74) Agent: MCFADDEN, FINCHAM

54) Titre : SYSTEME DE MESURE D'ANGLE DE RELEVAGE
(54) Title: LUFFING ANGLE MEASUREMENT SYSTEM

472

(57) Abréegée/Abstract:

The |
boom

Uffing angle measurement system includes a non-contact distance measuring device mounted on the nose section of a first
. The non-contact distance measuring device measures either a distance to a second boom pivotally connected to the first
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or measures a time delay between the transmission of electromagnetic energy towards the second boom and reception of
omagnetic energy reflected from the second boom. A controller then converts the measured distance or the measured time
Into a luffing angle.
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ABSTRACT OF THE DISCLOSURE

The 1luffing angle measurement system 1includes a non-
contact distance measuring device mounted on the ndse section
of a first boom. The non-contact distance measuring device
measures elther a distance to a second boom pivotally connected
to the first boom or measures a time delay between the
transmigssion of elect'romagnetic energy towards the second boom
and reception of electromagnetic energy reflected from the
second boom. A controller then converts the measured distance

or the measured time delay into a luffing angle.
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LUFFING ANGLE MEASUREMENT SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a luffing angle

measurement system.

2. Description of Related Art

Cranes and aerial work platforms use many devices ¢to
detect the distance to, the length of and/or the position of an
element, such as a boom, forming a portion of the crane or
aerial work platform. These devices rely on contact between
the device and a portion of the element having 1ts position
and/or length detected. Devices which rely on contact,
however, have a limited life span because each physical contact
serves to wear and degrade the device. Contact devices also
fail because of external factors which prohibit the detection
of contact. For instance, most contact devices use electrical
switches, and ice and freezing rain can prevent such switches
from functioning.

Furthermore, most contact devices only provide a discrete
measurement. When contact occurs, this contact 1i1ndicates that,
for example, the boom is at a predetermined position or at a
predetermined length. Such contact devices can not supply a
continuously varying real-time measurement. Contact devices
also have slow response times. The boom will no longer be 1n

the predetermined position by the time the detected contact 1is
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processed. Accordingly, contact devices include a certailn

amount of error.

SUMMARY OF THE INVENTION

According to one embodiment, the luffing angle measurement

system according to the present invention includes a non-

contact distance meaéuring device mounted on the nose section
of a first boom. The non-contact distance measuring device
measures the distance to a second boom pivotally connected to
the first boom. The non-contact distance measuring device 18
mounted to the nose section such that as the luffing angle
between the first and second booms increases, the distance
measured by the non-contact distance measuring device also
increases. A controller converts the measured distance into a
luffing angle.

In another embodiment of the luffing angle measurement
system according to the present invention, a non-contact

measuring device is mounted on a nose section of a first boom,

and transmits electromagnetic energy towards a second boom

pivotally connected to the first boom. The non-contact

measuring device receives the electromagnetic energy reflected

from the second boom, and measures the time delay Dbetween

transmission of the electromagnetic energy and reception of the

reflected electromagnetic energy. The non-contact measuring
device is mounted on the nose section such that as the luffing
angle between the first and second booms increases, the

measured time delay 1ncreases. A controller converts the
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measured time delay into a luffing angle.

Accordingly, the present invention provides a luffing
angle measurement system which does not rely on physical
contact, and therefore, does not suffer from the problems and
disadvantages associated with such contact oriented devices.

Other objects, features, and characteristics of the
present invention; methods, operation, and functions of the
related elements of the structure; combination of parts; and
economies of manufacture will become apparent from the
following detailed description of the preferred embodiments and
accompanying drawings, all of which form a part of this
specification, wherein 1like reference numerals designate

corresponding parts in the various figures.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawing which 1s given by way of 1llustration
only, and thus are not limitative of the present invention, and
wherein:
Fig. 1 1illustrates an embodiment of a luffing angle

measurement system according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 illustrates a luffing angle measurement system
according to the present invention. As shown, a luffing jib

430 is pivotally connected to a nose section 405 of a main boom
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400. A first cable 450 connected to a nose section 463 of the
luffing jib 430 controls the elevation (1.e., pivotal movement)
of the luffing Jib 430. A strut 420 and a control arm 410
support the first cable 450, and help stabilize the luffing jib
430. |

A second cable 460, supported by the luffing jib 430, 1is
connected to a hookblock 465. The second cable 460 is further
supported by the strut 420 and the control arm 410. During
operation, a first hoilist (not shown) controls the movement of
the first cable 450; and thus, the elevation of the luffing jib
430. A second hoist (not shown) controls the movement of the
second cable 460; and thus, the movement of the hookblock 465.

Depending on the load being lifted and the height to which
the load needs to be lifted, the luffing 3ib 430 1s set at a
certain elevation. An MIR (micro-impulse radar) system 440 is
mountéd to the nose section 405 of the main boom 400. As 1is
well-known, MIR systems emit short-range ultra-wideband pulses,
and detect the reflection of these pulses off of a body. Based
on the reflected pulses, namely, the time delay between
transmission and reception of the pulses, the MIR systems
determine, among other things, the distance to the body. The
MIR system 440 1s mounted on the nose section 405 such that the
antennas thereof (not shown) emit pulses which reflect off of
the luffing jib 430. More specifically, the MIR system 440 is
mounted such that the MIR system 440 recelives reflected pulses
from the luffing jib 430 when the luffing jib 430 forms an

angle with the malin boom 400 which ranges from 0 to greater
than 90
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degrees, but less than 180 degrees. The maximum elevation of
the 1luffing 3jib 430 at which the MIR system 440 receives
reflected pulses therefrom depends upon the length of the
luffing jib 430.

As the angle between the luffing jib 430 and the main boom
400 1ncreases, the distance between the MIR system 440 and the
luffing jib 430 increases. The MIR system 440 outputs this
distance measurement to a control system 470 via an electric
cable 445, The control system 470 includes a processor 472
connected to a RAM 474 and a ROM 476. The control system 470
stores either a look-up table or equation 'for converting the
distance measurement into the elevation angle of the luffing
Jib 430 (i.e., the angle between the luffing jib 430 and the

main boom 400), and converts the distance measurement output by

the MIR system 440 into the elevation angle.

Instead of supplying a distance measurement, the MIR
system 440 can be configured to supply the time delay between
transmission and reception of pulses. In this alternative
embodiment, the control system 470 stores a 1look-up table
which converts the time delay into the elevation angle.

Instead of using MIR systems to detect the obstacle, any
device which measures the distance to a body or surface without
relying on contact such as sonic, ultra-sonic, infra-red and
laser distance measuring devices, may be used.

The 1invention being thus described, it will be obvious
that the same may be varied in many ways. Such variations are

not to be regarded as a departure from the spirit and scope of
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the invention, and all such modifications as would be obvious

to one skilled in the art are intended to be included within

the scope of the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A luffing angle measurement system, comprising:

a non-contact distance measuring device mounted on a nose
section of a first boom, and measuring a distance to a second
boom pivotally connected to the first boom, the non-contact
distance measuring device mounted to the nose section of the
first boom such that as a luffing angle between the second
boom and the first boom i1increases, the measured distance

output by the non-contact distance measuring device increases;

and

a controller converting the measured distance into a

luffing angle.

2. The system of claim 1, wherein the non-contact

distance measuring device 1s a micro-impulse radar.

3. The system of claim 1, wherein the non-contact
distance measuring device 1s a sonic distance measuring

device.

4. The system of claim 1, wherein the non—conﬁact

distance measuring device 1is an ultrasonic distance measuring

device.

5. The system of claim 1, wherein the non-contact

distance measuring device 1s an 1infra-red distance measuring
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device.

6. The system of c¢laim 1, wherein the non-contact

distance measuring device is a laser distance measuring

device.

7. The system of claim 1, wherein the controller converts

the measured distance into the luffing angle using a look-up

table.

8. The system of claim 1, wherein the controller converts

the measured distance into the luffing angle using an

equation.

9. A luffing angle measurement system, comprising:

a non-contact measuring device mounted on a nose section
of a first boom, transmitting electromagnetic energy towards a
second boom pivotally connected to the first boom, receiving
electromagnetic energy reflected from the second boom, and
measuring a time delay between transmission of the
electromagnetic energy and reception of the reflected
electromagnetic energy, the non-contact measuring device
mounted on the nose section of the first boom such that as a
luffing angle between the second boom and the first boom
increases, the measured time delay output by the non-contact

measuring device increases; and

a controller converting the measured time delay into a
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luffing angle.

10. The system of claim 9, wherein the non-contact measuring

device 1s a micro-impulse radar.

11. The system of claim 9, wherein the non-contact measuring

device 1s a sonic distance measuring device.

12. The system of claim 9, wherein the non-contact measuring

device 1s an ultrasonic distance measuring device.

13. The system of claim 9, wherein the non-contact measuring

device 1s an infra-red distance measuring device.

14. The system of claim 9, wherein the non-contact measuring

device 1s a laser distance measuring device.

15. The system of claim 9, wherein the controller converts the
measured time delay into the luffing angle using a look-up

table.

16. The system of claim 9, wherein the controller converts the

measured time delay into the luffing angle using an equation.
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