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“System Requirements

1.

2.

Powered using a 12 volt accessory outlet inside the cab of a vehicle.

Will measure the tongue weight being applied to a standard under-bumper

towing package.

Accurate to 10% of the theoretical towing weight.

Displayed on a liquid crystal display.

Will allow the user to choose from five different towing classes.

Ability to choose a desired safety tolerance of the overall weight class rating.
Capable of storing up to 3 user defined presets.

An alarm will sound if the measured tongue weight exceeds the tolerance of the

rated weight.

Self contained unit and affordable for marketing.
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Components

® Measuring Devise

Strain gages in a Wheatstone bridge configuration
e Display

LED backlit Liquid Crystal Display (LCD) with serial transmission
* Microcontroller

40 pin ATMega324
® Peripheral Devises

4 button keypad with LED backlighting

Piezo Element (Buzzer)
e Amplifier

AD620 instrumentation amplifier

LM741 operational amplifier



Microcontroller Configuration

1M
AN

1uF

L

I I Y I

=
=3

&——0 O-

P1
P2
P3
P4
PS5
P6
P7
P8
P9
P10
P13
P12
P13
P14
P15
P16
P17
P18
P19
P20

P40
P39
P38
P37
P36
P39
P34
P33
P32
P31
P30
P29
P28
P27
P26
P25
P24
P23
P22
P21

py Yyl ua

Frrrrrrrrd




eypad

C

IV

onflguratlon

BONE
+V SR RS o
% KT |
RZ 470k 02A
I
I 1u é R3 4.7k
= ¢ R4 470k U2B
NN~ l @C
C2 ¢ Rs 4.7k
I auF R6 47ok

UZD

l
L

)

2

R7 4.7k

R8 4701< 02c

pEEE

N1

I
L

R10
LY




“Amplifie

»

r Circuit

Strain Gauge In

J5

R1
51
: +5 7
+12 v ol
2 7805
+o ® IN OUT 2 g
ME=—— L _aveio_
+ c1 COM L ADG20
Tratur o b Vil
. 22uF IN- i
. IN+ OUT
. V-  REF
-5 v
-12 v u2
= 7305
+ @‘7 [ —IN  ouT
' _ Er B8 c4
Y47uF coM TZZuF

B

J4
Interface

i

U4
- TTE1/NS
1x o
? 74'/
R
5 i
L
RS
1k R6
390
R7
10x 40%




i

.......................

CD and Alarm Configuration
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~ Strain Gage Placement

Full-bridge strain gauge circuit
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Oulput Voltage (mV)

Testing

Tongue weight Loading
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Cost Analysis

Parts Cost List

Part Price $
Microcontroller 7.76

Strain Gages and Components 74.00
Piezo Element (Buzzer) 1.50
LCD Display 74.00

Towing Ball 10.55

Hitch 43.95

Enclosure 11.00

Total $222.76




7\,
§
- /

Advancements

e Electronic Braking System
* Airbag Suspension
* [L.oad Balancing
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Questions and Comments?



