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- "l=r53] 5008666

2 go , ,
o1 | Traffic measurement equipment
3
=H? Gebert; Franz J. 5 Es|Hs US 5008666
=9l 008-09-03 4 AFE SH0), %)%(O), HEA
TRE | R&ADA0] Fagh 2ok Xtz ¢
In a traffic data acquisition method comprising laying an electrically
conductive cable with at least two conductors separated by a
material which has electrical properties selected from one or more
of piezo-electric, tribo-electricc, magneto=and/or electro=strictive
effects, connecting the conductors to an electronic processor
comprising an amplifier, digitiser and micro-processor, detecting
signals induced in the cable by passage of vehicle wheel(s) over
Mo the cable, and processing the signals, the improvements in that the
< processing of the signals comprises computing a total integrated
spectral power of the signals, establishing an empirical relationship
between speed and weight of other vehicle wheel(s) passing over
the cable and the total spectral power for the cable, inputting the
computed total spectral power and one of the speed or weight of
the vehicle wheel(s) thereof into the empirical relationship and
deriving the other one of the weight or speed of the latter vehicle
wheel(s) from the empirical relationship
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- "]=53] 5265481

HiH o Force sensor systems especially for determining dynamically the axle
HAl load, speed, wheelbase and gross weight of vehicles
=29l Kistler Instrumente AG EstHs US 5265481
Z(), E2(0), HE

=DH 2008-09-03 sy | o0 g o) A

TRE | R&D FZA} S AZ|BHA| et E5{Y
Force sensor system for dynamically determining vehicle axle load,
speed, wheelbase and gross weight, comprising: a hollow section
within a roadway and including one or more sensor modules
connected in series; one or more piezo-elements located within each

HLs sensor module for measuring a load over the whole length of the
hollow section; a terminating module attached to one end of said
hollow section and an amplifier module attached to the other end
of said hollow section; and said piezo-elements being electrically
connected to said amplifier module.
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- W53 4712423

HFHO| Process and apparatus for measuring the dynamic loads applied to a
H A highway by the road traffic
o Laboratoire Central Des oy
=2|0| EsjHs US 4712423
Ponts Et Chaussees
=Y 2008-09-03 ] S El S(), SF(0), HZ()
25
A process for measuring the dynamic loads applied to a highway by
the road traffic, in which a rectilinear piezo-electric cable is placed
across the highway so that the wheels of the axles of the vehicles
circulating on the highway subject it, upon passage thereof, to a
pressure to which it responds by the emission of an electrical pulse
and the corresponding dynamic load is calculated from the
parameters of said pulse, whilst the speed of the vehicle is measured
H7s with the aid of the pulse delivered by a second rectilinear
piezo-electric cable disposed on the highway at a certain distance
from the first-mentioned cable, by determination of the duration of
the time gap separating the appearance of the pulses respectively
furnished by the two cables for the same wheel, the dynamic load
being deduced from the area of the contour, with respect to time, of
the pulse delivered by the first-mentioned cable and from the speed
of the vehicle, by making the product of said area by said speed
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L& 7] 1991-99272

HfH O
Emoxll RUNNING CONDITION DETECTOR FOR AUTOMOBILE
o o
=99l DAIKIN IND LTD ZpHs 1991-099272
=Y 1989-09-11 B Sl &7h(0), S50, HE()
E i
PURPOSE: To enable detection of accurate running condition by
providing a pair of piezo-electric elements as arranged spaced at an
interval along a road and a processing means which performs an
arithmetic processing in response to an output of the piezo-electric
elements to determine running condition.
CONSTITUTION: A pair of piezo-electric elements 4 is arranged spaced
with an interval along a road. For example, when a four-wheel car
= runs, it runs pressing on the pair of piezo-electric elements 4
- sequentially with the front wheels la while the pair of piezo-electric
elements 4 are pressed with rear wheels 1b. Thus, based on outputs
of the pair of piezo-electric elements, this enables the determination
of running conditions of an automobile 24, for example, covering the
number of passing cars when it runs, the speed of the automobile,
distance between the preceding and following cars, an ongoing
direction of cars, the type of cars corresponding to intervals of front
and rear wheels thereof and the like.
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=371 1992-68499

ROAD DISPLAY DEVICE

NEC ENG LTD =Yk 1992-68499
17 0 ! E% 1
1990.07.09 B S EN s7h) S=0)
AHEO)

ot
0ot

PURPOSE: To reduce energy consumption by converting traveling
noise, which is generated from a vehicle under traveling the road, to
electric energy and utilizing it for the night illumination or light
emission of a road symbol or the like.

CONSTITUTION: A traveling vehicle 1 traveling the highway generates
traveling noise 6 from contact between wheels and the surface of
the road. The higher the traveling noise of the traveling vehicle 1 is
or the higher traffic quantity is, the higher this traveling noise 6 is
increased. Then, the noise 6 is converted to the electric energy by
an acoustic / electric converter 2 installed on the surface of a walls
besides the road. The acoustic / electric converter 2 utilizes an
electrostriction type piezoelectric element or a high-polymer
compound piezo- electric element, etc, and supplies the generated
electric energy to an energy stablizer 3. The energy stablizer 3 stores
the energy generated in the daytime for using at night or stores
energy to be intermittently generated and uses it for illuminating or
emitting a lane display 4 or a road symbol 5. Thus energy for
illumination or light emission can be saved.
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A kind of rotary piezoelectric wind generator of radial drawing
ESY HiHo| %] win
= Al L 282l 8% excitation
E-lubel CN2015-10007469 =QIAUR} 2015-01-07 | 7|82
s/ ZINURY 2017-01-04/ o x
] 2
v 104506083 ==z 2017-01-04 4
E&¢l Zhejiang Normal University

0zt

0%

The rotary piezoelectric wind generator of a radial drawing excitation, it is characterised in that: main
body is made up of support and housing, It is provided with axial dovetail groove, two ends in innef
alls in uniform way and by screw, left and right end cap is installed respectively, at the end cap
central of left and right Counterbore in be crimped with sleeve, the flange of sleeve is fixed on left end
cap through screw, and hub internal bore is respectively arranged at two ends with dead eye
Radially-directed hole it is provided with in uniform way on the shaft section of sleeve ; Being inlaid
ith bearing in described dead eye, bearing is through left end cap or right-hand member Lid id
pressed on sleeve ; Being cased with main shaft in hub internal bore, main shaft positions through twd
bearings, is inlaid with in axial elongated slot uniform on main shaft Magnetic stripe, spindle nose is
provided with blade ; Two are bonded with the sheet metal of piezoelectric patches through rivet
composition at its circular arc_high spot Piezoelectric vibrator, piezoelectric vibrator constitutes transducer
by the voussoir riveted with its two ends and magnetic piece, and magnetic piece is provided with

quide pillar ; Transducing During on device, magnetic piece guide pillar is placed in the radially-directed

hole of sleeve, on transducer, voussoir is placed in the dovetail groove in inner walls and through a left
side Right end cap compresses, and on same transducer, the axial width of voussoir is more than theg
laxial width of magnetic piece ; On each transducer, magnetic piece magnetic pole is joined Put direction
identical and be embedded on main shaft the opposite pole of each magnetic stripe near installing ;
During main axis, magnetic piece bears all the time Captivation from magnetic stripe on main shaft ;
Before installation, sheet metal circular arc least radius isFormula Middle hpAnd hmlt is respectively
piezoelectric patches and the thickness of sheet metal, a=hm/(hm+hp),p =Em/Ep, EpAnd Emlt is
respectively piezoelectric patches and the Young's modulus of sheet metal Tplt is respectively the
electromechanical coupling factor of piezoelectric And allowable tensile stress.
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A rotary piezoelectric generation device, comprise rotating shaft and exciting wheel, piezoelectrid
bimorph beam array is on the rotary shaft installed respectively, it is characterized in that: described
lexciting wheel comprises front exciting wheel, rear exciting wheel, front exciting wheel, rear exciting
heel are all rigidly connected with rotating shaft, and piezoelectric bimorph beam array is placed
between front exciting wheel and rear exciting wheel; Described front exciting wheel and rear exciting
heel include wheel disc and a plurality of circumference and are distributed on excitation permanent
magnetic iron block in wheel disc card, and the excitation permanent magnetic iron block of the
lexcitation permanent magnetic iron block of front exciting wheel and rear exciting wheel is spatially
crisscross arranged; Described piezoelectric bimorph beam array comprises a plurality of piezoelectrid
bimorph beams that wheel hub and circumference are distributed on wheel hub cylindrical, wheel hub
land rotating shaft are connected, each piezoelectric bimorph beam includes cantilever beam, one end of
this cantilever beam is fixedly connected with wheel hub, other end cantilever is arranged, and the beam
body of cantilever beam installs piezoelectric ceramic piece and piezoelectric beam permanent magnetig
iron block respectively, this piezoelectric beam permanent magnetic iron block can respectively and front
lexciting wheel, rear exciting wheel excitation permanent magnetic iron block between form permanent
magnetism repulsive force, described piezoelectric ceramic piece is provided with the extraction wire be
connected with load.
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1. bidirectional magnetic force coupling axial excitation spacing rotary shaft piezoelectric generator, it ig

characterized in that: between two bearing pedestals one and bearing pedestal two, be screwed
connection cylinder, the varying cross-section of described cylinder inner wall is alternately inlayed manyf
group fixed magnets one and fixed magnet two, and the magnetic pole of described fixed magnet ong
and fixed magnet two to be installed and pole orientation is contrary along the radial direction of
described cylinder; Described bearing pedestal one and bearing pedestal two are inlaid with bearing and
magnet ring respectively, and the pole polarity that described bearing pedestal one and the magnet ring
on bearing pedestal two point in cylinder is identical with the pole polarity that the moving magnet one
be adjacent or moving magnet two point in cylinder; Main shaft is arranged on two described bearing
pedestals by described two bearings, has PZT (piezoelectric transducer) at the spline upper sleeve of
described main shaft, and described PZT (piezoelectric transducer) is crimped between two described
bearings by a pair ladder back-up ring, short a pair back-up ring and each long back-up ring; Described
PZT (piezoelectric transducer) is by the cantilever beam on metal substrate and piezoelectric chip id
bonding forms, and is provided with splined hole in the center of the metal substrate of described PZT]
(piezoelectric transducer); A pair moving magnet one and moving magnet two opposite pole arg
relatively arranged on the free end of described PZT (piezoelectric transducer) by screw, the moving
magnet one on described PZT (piezoelectric transducer) is identical with the axial arrangement direction
of moving magnet two magnetic pole, the axial arrangement direction of moving magnet one on twdg
adjacent groups PZT (piezoelectric transducer) and moving magnet two magnetic pole is contrary; Theg
polarity of the moving magnet one adjacent with magnet ring or the magnetic pole of moving magnet
two is identical with the pole polarity that described magnet ring points to inside cylinder.
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1. the electricity generating device for oil and gas pipes monitoring system, it is characterized in that
between left end cap and right end cap, be screwed housing, on the madial wall of described housing
alternately cover has piezoelectric transducer and inner pressure ring, described piezoelectric transduce
and inner pressure ring to be crimped between left end cap and right end cap; One group of
piezoelectric transducer refers to by the multiple fan-shaped overhang on metal substrate and the
bonding composite structure forming of fan-shaped piezoelectric chip; A pair of fixed magnet one and
fixed magnet two opposite poles are relatively arranged on the free end of piezoelectric transducer by
screw; Fixed magnet one on described same group of piezoelectric transducer free end is identical with
the axial arrangement direction of fixed magnet two magnetic poles, fixed magnet one on two adjacent

K18t groups piezoelectric transducer free end and the axial arrangement opposite direction of fixed magnet

two magnetic poles; On left end cap and right end cap, be all inlaid with bearing, main shaft ig
arranged on left end cap and right end cap by bearing; The bearing of the axle head that impeller id
installed on main shaft on left end cap enters in pipeline; Being positioned on the spline of main shaft
of enclosure interior from right to left alternately cover has magnet ring one, outer press ring and
magnet ring two, and bearing on right end cap of described magnet ring one, outer press ring and
magnet ring two and the back-up ring being enclosed within on main shaft are crimped on the shaft
shoulder of main shaft; Magnet ring one with on magnet ring two, be respectively equipped with
double wedge one and the double wedge two that quantity is identical; The pole orientation of
described magnet ring one and magnet ring two all radially distributes, and the pole orientation of thg
two is contrary.
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$HA) 366 1,013 795 70 - 2,244 100%
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O 2-1AAF - =201 A] A A& a8g sbddux] By 2 HA s 7]
= 7
(EHQ| : wHorgl
T
ol 2k RES o = | 2xPd = | SAhdE | dRpdE | BRI N &
3= | gz | P DI [IDF [ADF [ TR [ aa| T | @
(A8) | odg/1| od8/1| de/1| 9817 ,
00 00 00 00 &/100

AT | 74.65 213 215 213 130 14 786 21.03%

o A4 57.24 275 245 162 189 12 882 23.61%
ATRzY | 38.26 123 84 112 70 - 388 10.38%

Bz 28.70 49 40 47 38 - 174| 4.65%

27 660 584 533 427 26 2,230 59.68%

-] /A 51 215 165 165 150 - 695 18.60%

R AFEEH| 2 6 1 1 0 10| 0.25%
AFr 130 116 106 78 - 430 11.51%

27 347 287 272 229 0 1,135( 30.37%

) 112 97 89 73 1 372| 9.95%

HA 1,118 967 894 729 27 3,736 100%

O 22441 — 2rtE 2 AAE 55 93 dgdauA 35 7= N
TE
fﬂ& fﬂl‘% G} 1IAEE | 239 % | 330U = | 4309 | 5xd R 27 H| &
= g (@12) AAXF | AAxF | AhxF | ALxF | AdxFH (%)
©-/100 | ¥&/100 | 43&/100 | ¢J-&/100 | ¥&/100

AelATd | 74.65 67 100 100 132 34 433 20.64%

o A7 57.24 79 136 160 78 26 479 22.86%
ATEzg | 38.26 53 70 69 54 - 246 | 11.73%
Bz 28.70 - 37 22 11 5 74| 3.52%
27 199 342 351 275 64 1,231 58.74%
AT /A =4 76 125 125 100 25 451 21.51%
R A 7-gHE ] 1 2 1 1 1 6| 0.30%
AT 29 59 62 46 2 198 9.45%
27 106 186 188 147 28 655| 31.26%
) 34 59 60 47 10 210 10.00%
$HA 339 586 599 469 103 2,096 100%
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fﬂl& fﬂl‘% a7 1IAEE | 2xpd % | 3AEE | 4xpd% | 5ARIEE e H| &
A 5 (33) AAXZ | AAXF | IAXF | AEXF | A<D =xF (%)
9 &/100 | *1&/100 | &&/100 | 9&/100 | J&/100

AAATY | 74.65 33 100 70 65 14 2831 16.02%
. A4 57.24 80 82 189 185 20 555 31.48%
ATHzY | 38.26 13 27 66 79 - 185] 10.50%
Bz 28.70 5 5 10 5 - 25| 1.39%
27 131 214 334 334 34 1,048 59.38%
AT Hl /A 7 25 120 100 100 25 370]20.97%
2] 33 H] ATFE 5| 1 1 1 1 0 5 0.27%
AT 22 23 63 63 - 171 9.69%
27 48 144 164 164 25 546 30.93%
Edea el 20 40 55 55 1 171 9.69%
A 199 397 554 554 60 1,765 100%

Ch. 3M 2 - =2 LHOHX| 287(& 7iE & &S

O 3-TAAIH — 2vtE gabds 97 oy Asa =g 28 7= N

(EhQ| - HHorel)
TE
C_ﬁl*i /jﬂl'?— gy |LAEE | 22hdE | 3AdE | 4R | 5AhdE o Hl &
&= I= (@A) AAXF | AAXF | ALUXF | AddxF | ALxF (%)
£/100| 91 €/100 | & €/100 | ©]&/100 | ©1&/100
AT | 74.65 33 138 67 68 67 372 20.01%
170 a7 57.24 54 183 80 80 107 504 | 27.12%
ATHEY | 38.26 28 68 40 27 111 274 | 14.75%
Bz 28.70 - 30 16 11 32 88| 4.74%
B 115 418 202 185 316 1,237 66.62%
AT H] /A 51 - 46 58 6 46 156| 8.40%
24 ATE ] 2 19 2 7 9 38| 2.06%
AT 23 83 34 37 63 240 12.92%
| 24 148 94 50 118 434 23.38%
) 15 63 33 26 48 186 | 10.00%
g 155 629 329 261 483 1,857 100%

- 264 -



O 324144 - 24 5| 2~ ¥

(THR| « 2TFR)
T
C_ﬁlé} fﬂ%‘— i IAEE | 22pd% | 3xhdE | 4xpd% | 5RdE 27 H]&
iy ok (@2) AAXF | AAXF | ALXF | ALxF | ddxF (%)
9 £/100 | 1£/100 | *£/100 | & &/100 | 9 £&/100

Ay AT | 74.65 35 70 70 35 102 312 12.29%

o170 AT 57.24 54 245 104 108 162 673 26.48%
A7Rze | 38.26 40 112 102 123 112 489 19.25%
Bz 28.70 16 47 44 48 48 202| 7.96%

27 145 474 320 313 423 1,676 | 65.97%

A4/ A 7] - 63 57 35 63 218| 8.58%

2] 33 H] S s ) 4 20 7 12 15 59| 2.32%
AT 29 94 64 62 84 333 13.13%

27 33 178 128 109 163 610 | 24.03%

] 20 72 50 47 65 254 | 10.00%

A 198 724 498 469 651 2,540 100%
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T
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&&/100 | 9&/100 | 9 &/100 | &1 £&/100 | ¢1&/100

Ay AT | 74.65 35 69 68 355 355 882 13.92%

A4 57.24 53 109 133 548 412 1,255( 19.82%

| 7Rz | 38.26 68 56 109 352 309 895 | 14.13%
Bz 28.70 43 27 48 128 109 355| 5.60%

27 199 261 359 1,382 1,184 3,386 | 53.46%

AT H] /A 51 50 60 150 1,000 550 1,810 28.58%

233 H] S s ) 1 1 1 1 1 5| 0.08%
AT 36 52 58 150 203 499| 7.88%

27 87 113 209 1,151 754 2,314 36.54%

] 32 42 63 281 215 633 | 10.00%

) 318 416 631 2,815 2,154 6,334 100%
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