



Altec® Remote Locking System
Auburn University Senior Design Project

Corp_ 2

Created by: Larry Ma, Brian Long, Nicole Hedrick

John Gill, Simon Halton, and Jessica Israel
Table of Contents:
1. Summary – Project Description and Manager’s Project C.O.D…3
2. User Support Information……….……………………………….5
3. Drawings……………..…………………………………........6-11
a. Assembly…...………………………………………….6-10
i. Draft

ii. Picture

b. Parts………………………………………………………11
i. Drafts

ii. Pictures

c. Electrical Schematic ………………..………………..12-13
4. Operating Procedure …………………………………………...14
a. How to Operate

b. Troubleshooting

5. Safety Concerns………………………………………………...15
6. Bill of Materials………………………………………………...16
a. Cost

b. Source

7. Test Results and Interpretation ………………………………...17
8. Life Expectancy ………………………………………………..18
9. Appendix ……………………………………………………....19
a. Gantt Chart
b. Remote Keyless Entry Installation Manual

c. Drafts with Dimensions 

Summary:
Altec is a company based in Birmingham, Alabama that produces equipment for utility trucks.  There are many different types of utility trucks that are used for different critical situations, such as power outages, cable outages, and/or floods.  The vehicles are equipped with similar toolboxes on the rear.  Atlec’s current tool box is completely mechanical. They would like for this design to operate by a keyless remote control, similar to the systems carried on your every day car key chain.  An important design requirement is that it will have to be durable enough to last at least 10 years in harsh operating condition, which can range from wet to dry and hot to cold. Also, minimizing the cost of the production and installation is a great concern for the company.

In order to achieve this goal, a new design is proposed that incorporates new ideas into the existing system. This will include two solenoids, a relay, coil commanders, and wiring.  The proposed new system consists of a bar sliding horizontally (as before), with the locking prongs sliding into stronger brackets instead of the rings, which were welded weakly. The actual movements of the bar will be produced by the solenoids attached above it.  The solenoid will be operated by a remote control that will work with a relay.  During the design process we eliminated any flaws we could find in the current system.  This included redesigning or removing the weak rings, installing solenoids that will not be in the way of any objects that might be placed in the box, and making our system quick and easy to manufacture. In addition, all parts protruding outside of the tool box will be redesigned, to make the box look as inconspicuous as possible. This will hopefully deter any potential thieves from trying to acquire any items from inside the box.

MPCOD Title:        Altec Toolbox Prototype


Student Name:        Lawrence Ma

Team:                      Altec Corp. 2

Date:                       August 29, 2007

Task:  Corp. 2 will produce a fully functional prototype of our design that will be presented to the corporate sponsor.  This prototype will serve as a model for our sponsor as well as a testing specimen for our team to find any real time problems that might need to be addressed.

Project Deliverables:
1) One fully operational prototype will be produced by the students.

a. All necessary parts will be ordered from the respective companies

i. Approval of parts will be required before ordering.

b. Parts custom to our design will be built by team members in the DML

i. Drafts will be made before the parts are manufactured by students.  Parts required:

1. Mounting brackets for solenoid (2, left and right).

2. Push arm that will be pushed by the solenoids.

3. Hasp will have to be created if a suitable commercial hasp cannot be found.

ii. Approval from Dr. Payton maybe required prior to production.

c. Final Assembly

i. Assembly will be attempted without outsourced labor to reduce cost and complications of third parties.

ii. Since we are unable to hot weld in the DML, we will have to find other means for producing the welds.  Research of JB weld will have to be done to insure that they will provide enough strength to last through an entire demonstration, or else we will have to outsource the welding to an off campus shop.

iii. Wiring will be done with the supervision of an approved E.E.

d. Testing Phase

i. Prototype will be exposed to minimum of 250 cycles to check for obvious fatigue issues.

ii. Different angles of incline will be tested to check for sliding tolerances of the locking bar.

e. Refining of the design will be done according to the test results.

Prototype features and capabilities:

1) Prototype will have the ability to be remotely locked or unlocked from a distance of 15 ft.

2) Incase of electrical failure, a mechanical back-up will be present and operational.
User Support Information  
For general product support information, returns or part replacements, please contact Altec Customer Service: 

Email: WebCorporate@altec.com
Tel: +1 (205) 991-7733 

Fax: +1 (205) 870-1131 

Address: Altec Company 

210 Inverness Center Drive 

Birmingham, AL. 35242 U.S.A. 

For a remote or relay replacement, please visit www.wiringproducts.com

For solenoid replacement, please visit www.electroforcesspi.com
Drawings:
Assembly:
	 
	PARTS LIST
	Quantity

	1.)
	Solenoid
	2

	2.)
	Bolt and Nuts to hold Solenoid
	4

	3.)
	Remote System
	1

	4.)
	Relay (under top of box)
	1

	5.)
	Tool Box (walls)
	1

	6.)
	Locking Bar (D=1/2 in.)
	1

	7.)
	Bar Guide
	2 (per door)

	8.)
	Locking Hook
	1 (per door)

	9.)
	Push Prongs
	2

	10.)
	Locking Bracket
	1 (per door)

	11.)
	Solenoid Bracket
	2

	12.)
	Wiring Shelf
	1

	13.)
	Nut (L=1in D=1/2 in)
	1

	14.)
	Latching Magnet 
	2

	15.)
	Threaded bar (fits in nut)
	1
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Assembly Instructions:

**Set up the wiring system (See Appendix B and pg. ) before installing in the box, this makes it easier during assembly and reassures that system will work. When time to assemble, detach wires from battery and solenoids. **


1. Bolt the Solenoid to the Solenoid Bracket with the Bolts and Nuts
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2.  Attach the Relay, and Remote Wires to the Wiring Shelf (be sure and allow proper wires to reach battery.)


3.  Weld the Nut (L=1 in. x D=½ in) to the correct end of the Locking Bar (D=½ in.) 
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4. Weld the Push Prongs to the Locking Bar (making sure they are parallel to each other)



* 5.0 inches apart
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5. Weld the Solenoid Brackets to Top and the Front Side of the Box. (with slits of brackets 0.9 in. wider the distance apart from the Push Levers.)



* 5.9 inches apart
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6.  Slid the Guides on the Locking Bar, one on each side of the Push Prongs
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7. Weld the Guides to the bottom of the Solenoid Brackets. (Parallel and behind the slits)



*Make sure that Push Prongs are in the Slits of the Solenoid Brackets.


8. Weld the Wiring Shelf to the Top and Back Side of Box. 

9. Weld the Locking Bracket to the Door (Make sure it is on the Top Outer Corner)
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10. Push the bar to the Lock Position, and then position the Locking Hook at a Distance and Angle that will Lock the Door flush with the Locking Bracket. 
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11. Weld the Locking Hook in the correct position. 


12. Drill hole in side of box even with the Locking Bar and the Welded Nut.  (on the side with the Welded Nut ONLY).
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13. Put the Mechanical Back-up rod in the Cab of the Truck, for necessary use.
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14. Attach the Latching Magnet to the end of the Solenoid Brackets.
**Now assemble the wires to the two solenoids and the Battery**
Parts:
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** NOTE: Pictures are not all on the same scale. ** 
**See Appendix for Dimensioned parts. **
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Electrical Schematic:
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Operating Procedure:

To Lock:

1. Make sure all tool box doors are shut

2. Simply push the Lock Button on the Keyless entry

                                   [image: image23.png]



3. All doors will be locked

To Unlock:

1. Press the unlock Button on the Keyless entry.

                                   [image: image24.png]



2. All doors will be unlocked. 

Using The Mechanical Back up:

1. Find the hole located on the side of the last box.

2. Place the Threaded Bar in this hole.

3. Turn the Threaded Bar into the nut located in this hole. 

4. Pull the bar towards you to unlock all doors and/or push to lock doors.

Safety Concerns/Issues: 
Installation:

-Welding 


* Welding hazards pose an unusual combination of safety and health risks. By nature, welding produces fumes and noise, emits radiation, involves electricity or gases and has the potential for burns, shock, fire and explosions. Please make sure and take all safety precautions when welding parts.

-Wiring


* Electrical hazards result from using the wrong size or type of wire. You must control such hazards to create a safe work environment. You must choose the right size wire for the amount of current expected in a circuit. The wire must be able to handle the current safely. The wire's insulation must be appropriate for the voltage and tough enough for the environment. Connections need to be reliable and protected.
Operating:


-We designed our system to be safety-free when operating.


** Although it is necessary to occasionally check wiring connections. 

Safety:


-This product has been engineered and manufactured with safety being the highest as a priority. However, improper use can result in personal injury and/or property damage.


-Read instructions - All operating instructions must be read and understood before the product is operated.


-Keep this manual in a safe place - These safety and operating instructions must be kept in a safe place for future reference.


-Observe warnings - All warnings on the product and in the instructions must be observed closely.


-Follow instructions - All operating instructions must be followed.


-Attachments - Do not use attachments that are not recommended. Use of inadequate attachments can result in accidents.


-Power source - This product must be operated on a power source specified. If you are not sure of the type of power supply consult the manual in ‘user support information’ section. For units designed to operate on batteries, refer to the operating instructions.

Bill of Materials:

Parts 

	 
	PARTS LIST
	Quantity
	Purchasing location
	Price Total

	1.)
	Solenoid 1756ES-12E2ULB1S1
	2
	Woodward Controls-Electroforce
	$66.00

	2.)
	6 Wire Coil Commander  SA-4759
	2
	Woodward Controls-Electroforce
	$60.00

	3.)
	Bolt and Nuts to hold Solenoid
	4
	Home Depot
	$0.66

	4.)
	Remote System
	1
	Trilogix
	$75.00

	5.)
	Relay R-50A
	2
	Wiring Products Ltd.
	$10.90

	6.)
	Tool Box
	1
	Manufactured part
	$17.50

	7.)
	Locking Bar (D=1/2 in.)
	1
	Manufactured part
	$0.60

	8.)
	Bar Guide
	2(per door)
	Home Depot
	$0.33

	9.)
	Locking Hook
	1(per door)
	Manufactured part
	$0.22

	10.)
	Push Prongs
	2
	Manufactured part
	 

	11.)
	Locking Bracket
	1(per door)
	Lowes 
	$1.29

	12.)
	Solenoid Bracket
	2
	Manufactured part
	 

	13.)
	Wiring Shelf
	1
	Manufactured part
	 

	14.)
	Nut (L=1in D=1/2 in)
	1
	Home Depot
	$0.20

	15.)
	Threaded bar (fits in nut)
	1
	Home Depot
	$0.89

	 
	
	
	TOTAL
	$233.59

	16.)
	WIRING
	 
	 
	 

	 
	50 amp fuse holder
	1
	Northern Arizona Wind and Sun
	$6.50

	 
	50 amp fuse
	1
	Northern Arizona Wind and Sun
	$1.25

	 
	15 amp fuse holder
	1
	Northern Arizona Wind and Sun
	$1.60

	 
	15 amp fuse
	1
	Sonic Electronics
	$0.49

	 
	3 wires per solenoid, 6 per box
	 
	 
	 

	 
	if mounted at the back of the longest box (20 feet)
	 
	 
	 

	
	if mounted at the front of the box (5 feet)
	1 order
	 
	$61.05

	
	
	
	 
	 

	
	
	
	TOTAL
	$61.05

	
	
	
	
	

	
	
	
	 
	 

	
	
	
	TOTAL
	$294.64

	
	
	
	 
	 


Labor:
	 
	Hours Required
	Dollars per Hour
	Total

	Installation
	4
	36/hr
	$144.00


Total cost:

(Materials Cost) + (Labor Cost) = Total Cost

$294.64 + $144.00 = $438.64
Testing of the Completed Assembly
Testing Setup:

The testing will be done in the design room.  The system will be connected to a 12 volt car battery to give it power.  The test will be done by pushing the lock button on the remote and making sure the bar locked without any interference. The next step is simply to push the unlock button and make sure the same happened.  The system will be cycled 250 times to ensure it will work properly. We repeat this process with the truck on an incline to ensure the system will work on a hill.  

Time:

The testing will be completed in a two and a half hour period.  The time between cycles will range from 1 second to 1 minute.  After every 50 cycles the solenoid will be allowed to rest for 15 minutes as to not overheat them. 

Distance:

The remote will be tested as close as 1 foot from the system to 60 feet from the system.  The average distance from the system will be 20 feet.  

Incline:

The system will be inclined from 0 to 40 degrees and ran for 250 cycles.  The same time and distance procedures will be used in this test.

Accuracy of horizontal testing:

The system ran without failure:



-The remote ran the lock and unlock cycle 250 times without failing


-The mechanical parts cycled 250 times without interference



-The electrical functionality was 100% for 250 cycles 

Problems Encountered in incline testing:
The system worked properly until it reached an incline of 30 degrees.  At this point, when the lock button was pushed the system would lock, but when the unlock button was pushed the bar would move to the unlock position, but then slide back down to the lock position because of gravity. 

The Problem Fixed:

We installed two magnets on the outer side of the push prongs to hold the bar in place while on an incline.  The system will be tested 125 times inclined on one side, and 125 times inclined on the other side to ensure it will work while the truck is facing either uphill or downhill.  The incline will vary from 0 to 40 degrees while testing.  

Accuracy of Incline Testing:
The system was tested at 10, 20, 30 then 40 degrees to ensure functionality on a hill.  
The system is 100% accurate in this test. 



-The remote ran the lock/unlock cycle 250 times without failing. 



-The mechanical parts had no interference whatsoever. 



-The electrical functionality worked 100%.  

Life Expectancy 

The life expectancy for the Remote locking system is equivalent to the life of the truck. That is that the system will work for ten (10) plus years. The truck will be under warranty during these ten (10) years. 

The solenoids are not designed for continuous use. Reliable operation and full life expectancy will be realized as long as the motors do not operate any more than fifty (50) times over a thirty (30) minute period. Any attempt to circumvent or exceed product ratings will shorten the life expectancy of the product and may void the warranty.
Appendix A:

Gantt Chart

Gantt Chart:
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Appendix B:

Remote Keyless Entry Installation Manual 
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REMOTE KEVLESS ENTRY + ENGINE INTERRUPT

SYSTEM CONTENTS

MODULE 1-Base Control Module J5-2 Pin Plug In Status LED
J1-6 Pin Main Power Hamess & Connector J7-4 Pin Output Hamess & Connector
J2-5 Pin Input/Output Harness & Connector 2-Window Warning Decals

J3-3 Pin Output Hamess & Connector 1-Instructions - Owners,Install Warranty

Transmitter Battery Replacement
) Remove screw(s) from back of transmitter. 2) Remove front cover and remove old battery carefully.3)
Replace with new GPA23A 12 volt battery. 4) Press button, check for operation. Verity polarity (+ -).
Normal battery Iife is approximately two years but can vary depending on use. For best performance
change battery once a year.

“Transmitter has a low battery indicator that will cause LED on transmitter to flutter as it detects the
battery voltage 100 low for maximum operating range. Battery level is verified every time a button is
pressed

TRANSMITTER (Description & Operation)

BUTTON #1 "LOCK" Icon

Button #1 (Lock lcon) is used to LOCK (Optional) electric door locks and/or ARM engine interrupt
circuit and/or intrusion alarm. A LOCK/ARM signal is sent each time the Button #1 s pressed. Parking
lights flash once to confirm. (Horn chirp is Optiona).

BUTTON #2  *"STAR"Icon (OPTIONAL)
Button #Il s used to operate programmable OUTPUT # 1 (J3-PIN#3)

BUTTON #3 #"POUND" Icon
Button #Ill is Used to open the trunk or activate other user programmable features (J3-PIN#2)

BUTTON #4 "UNLOCK " Icon
Button # IV is used to UNLOCK (Optional) electric door locks and/or DISARM engine interrupt circuit
Parking Lights flash twice to confirm . (Hom chirp is Optiona’)

NOTES:
*You cannot arm the system if the IGNITION KEY is in the ON position.
* System can be programmed to PASSIVELY or ACTIVELY ARM ENGINE INTERRUPT circuit




[image: image28.png]MVS 1| MODULAR VEHICLE SECURITY

REMOTE KEVLESS ENTRY + ENGINE INTERRUPT

PROGRAMMING: Transmitters & System Options
r(s) must be (re)programmed each fime you wish fo SELECT & ENTER FUNCTION PROGRAMMING. Once a
tter is leamed (releamed) you then have 30 seconds to SELECT and ENTER a programming BANK , otherwise the:

system will exit programming mode.

To (re) Program a Transmitter : Starting i the OFF position and fiishing in the OFF, toggle the lanition Key ON and
OFF 8 times quickly. Parking lights wil acivate aftr reaching the last OFF position

“You now have 8 seconds to (Re) Program Transmitter by pressing Button #l (Lock)

“The parking lit wil flash once f Transmitter is new to syster or twice i the Transmiter is being Reprogrammed

“NOTE: ONLY ONE TRANSMITTER CAN BE PROGRAMMED AT A TIME, THE TRANSMITTER PROGRAMMING
'SEQUENCE MUST BE REFEATED FOR EACH NEW TRANSMITTER

Multi Transmitter Programming - To eiminate having to wait the default 30 seconds system time ot period after each
Transmitter is programmed, simply turn the ignition KEY to the IGNITION ON position, this causes system to immediataly
exit PROGRAMMING MODE. Any changes will automatically be saved. Park Lights wil flash 8 times to indicate system has
exited programming mode. NOW YOU CAN REPEAT THE TRANSMITTER PROGRAMMING PROCEDURE (IGNITION
ONIOFF 8 TIMES then press the Lock bution) * NOTE: A MAXIMUM OF § TRANSMITTERS CAN BE LEARNED

Function Programming Automatically follows after each transmitter is programmed unless the ignition s tumed to
the ON position to exit programming mode altogether.

AFTER PROGRAMMING THE TRANSMITTER YOU HAVE 30 SECS TO SELECT A FUNCTION IN BANK 1 OR SYSTEM
WILL EXIT FUNCTION PROGRAMMING.

FUNCTIONS : Selecting & Changing the Programmable Options

Ghce the Transmitter 5 (re)programming you can select & change any of the FUNC TIONS/OP TIONS in BANK |
There are two ways to select & change FUNCTIONS/OPTIONS

3 MVS has an "AUTO-PROMPT feature which will automatically prompt you through each Function/Options
until_every one in that Bank has been Entered. This method forces you to go through each of the
Functions/Options one at a time until one option in every Function has been selected. Once a selection is.
made the system confims with 1-3 parking light flashes then automatically prompts (moves forwards) to the
next Function/Options. You can choose to change every Function/Options in a BANK and the system will
automatically exit programming after the last function has been selected or at any point you can tum the
Ignition Key to ON postion to instantly exit programmiing mode and save any changes.

OR

a You can ADVANCE to a particular FUNGTION/OPTIONS by pressing Button # 4 (Unlock) on the transmitter.
The UNLOCK button allows you to skip forward to the desired FUNCTION without having to reprogram every
Function before it

“The status LED will flash from 1 to 10 times then pause to indicate which FUNCTION you are on. This is
repeated until a selection is made or programming mode times out after 30 seconds.

Example : Once you have programmed a transmitter (confirmed by 1 or 2 parking light flashes) pressing
Button #4 (Unlock) 7 times will advance you to Function #7 —Horn Setting. The status LED will flash 7
imes then pause then repeat 7 flashes until one of the 3 OPTIONS is selected or the system programming
times out after 30 seconds.

To change options : Simply select the desired option by pressing the corresponding button on the Tx
OPTION #1 = Button 1 (LOCK) OPTION #2 = Button 2 (START)
OPTION #3 = Button 3 (POUND#) ADVANCE FORWARD = Button 4 (UNLOCK)
Par lights will flash the appropriate number of times (1,2 or 3 times) immediately after a transmitter button s
pressed to confirm an option has been selected

You may exit programming and save changes any time by turning the Ignition key to the ON position
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BANK 1

FUNCTIONS OPTIONS PROGRAMMING

1-Door lock “Button 1 : Active door lock
PN 284 Button 2 : Passive door lock (auto lock upon re-arming)
Button 3 : Erase all learned code and reset to original default
Note: Option #3 will (A) erase all transmitters. (B) Reset factory defaults (C) EXit programming & enter armed state.

2 - Interrupt Circuit *Button 1: Passive arming (arm after 30 sec. Ign. off)
A= Button 2 - Passive arming (am after 60 sec. Ign. off)
2PN Button 3 ® Active Arming

3 - Lock/Unlock “Button 1 : Lock 1 sec. / Unlock 1 sec.
JTPNg284 Button 2 : Lock 1 sec. / Unlock 2 pulses of 0.5 sec.
Button 3 : Lock 4 sec. / Unlock 4 sec

4 - Prog. Output #1 “Button 1 : Re-Arm Output
PN (PURPLE) Bution 2 : Dome light output
Bution 3 : Defrost output

5 - Prog. Output #2 *Button 1 : Button 3 (#) -1 sec. output only if ign. off (trunk release)

PN (GREY) Bution 2 - Button 3 (#) - 1 sec. output (garage door)
Bution 3 - Disarm Output

6 - Ignition Lock “Button 1 : Ignition Lock Off
TP Button 2 : Ignition Lock and Unlock
Button 3 - Ignition Lock only

7 - Horn Setting * Button 1 : 10mSec. Chirp Timing
2N BROWN) Button 2 : 50mSec. chirp timing
Bution 3 : Disarm output (NO Horn)

8- Chirp Mode “Button 1 : Chirp(s) on second press of Lock & Unlock
2PING BROWN) Button 2 : Chirp on first press of Lock button
Button 3 : Chirp on first press of Lock and Unlock

9 - Disarm Setting “Button 1 : 0.5 sec. disarm pulse
JPINg2 or J2PINES Button 2 2 1.0 sec. disarm pulse
Button 3 : Double 0.5 sec Disarm pulse

10 - Alarm Setting * Button 1 : Panic and Ign. tamper ON
PN BROVIN) Button 2 - Panic ON, ign. tamper OFF
Button 3 - Alarm and ign. tamper OFF





Appendix C:

Drafts with Dimensions 
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