REMOTE CONTROLLED ELECTRICALLY OPERATED HYDRAULIC JACK			

Abstract
A revolutionary change has taken place in the field of Fluid Power Technology due to the integration of electronics as a control medium for hydraulic components and systems. Due to sophistication of hydraulics and allied fields of power and higher accuracy in speed, force and position control. Efforts have been made to include the latest possible trends in the field of hydraulics and allied control areas to keep the ever changing state of the technology in hydraulics.
Now a day more stress is given to LUXURY, COMFORT and SAFETY as much as possible with money and TECHNOLOGY available with the mankind. In that way to help those who are physically challenged this project is been made. That is a case of lifting a jack to an automobile, is troublesome to physically challenged human being. And we are using oil, hence the jack as a means of power transmissions. Hydraulic systems are now extensively used in almost all the engineering fields in varied applications. So we tried to grab the opportunity.
Energy can neither be created nor be destroyed but it can be transformed from one form to another. The energy associated with human beings will decrease as he becomes older resulting unable to challenge physically. To overcome we have provided alternate source of energy by taking the power from wiper motor to drive the hydraulic jack loading subsequently and automatically, which substantially reduce the burden.
Our project works on the mechanism of converting rotary motion of the wiper motor into reciprocating motion of the hydraulic jack plunger. A cylinder cage structure of wiper motor ensures maximum power delivered by consuming the available battery power which can be easily generated. Important thing is that the power is available at any instant and anyone can withdraw easily, without any hazard.
Realizing that the engineers are more concerned with the applications than with theory, we have woven the subject-matter with this practical application in engineering and achieved the objective. Addition of number of figures, tables and examples is in proportionate to the addition of written word because they offer better visual appreciation and mental grasp.
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Hydraulic Jack

 (
Bottle or hand jacks, came into wide spread popularity during the early part of the 20th Century, paralleling the boom of the automobile industry. They filled the immediate need of a small convenient device requiring only one person to operate that could lift an automobile off the ground for servicing - It quickly found hundreds of other uses in the modern world, as well.
)[image: Bottle Jack Image]


PHYSICAL ATTRIBUTES

Bottle/hand jacks have the general appearance of an old 1 quart milk bottle and range in weight from a few pounds for the smallest 1 1/2 ton models to more than 200 pounds for a 100 ton jack. Average heights range from about seven inches to 10 inches with a stroke (pushing range) of about five to six inches. Many jacks in the 1 1/2 to 12 ton capacity group offer a convenient extension screw giving an extra 3 inches of utility. Aside from the standard sizes, a few brands offer 'stubby' jacks that start as low as 6 inches. One brand sells a 'telescoping' jack that ranges from a low height of about 5 inches and extends to a height of more than 10 inches. 
In addition, 1 1/2, 3, 8, 12 and even 20 ton capacity jacks are available in heights from 20 to 24 inches, popular in engine cherry picker/cranes and for special applications; however, the 8, 12 and 20 ton versions are quite expensive. 


STANDARD CAPACITIES

The standard American lifting capacities start at 1 1/2 ton and run 3 ton, 5 ton, 8 ton, 12 ton, 20 ton, 30 ton, 50 ton and 100 ton. 

USES

In the automotive world the 1 1/2 through 5 ton jacks are popular for cars and light trucks, the 8 and 12 ton models for Recreational Vehicles and medium to heavy duty trucks while the 20 ton bottle jacks are used primarily for 'big rig' tractor trailers. 
Bottle jacks and variations thereof appear in fields as diverse as medicine (for patient lifts, examine tables, hydraulic stretchers), plumbing (pipe benders), electrical (cable slicers), printing (paper cutters) warehousing (material handling), agriculture (equipment maintenance), construction (pushing, pulling, hoisting or lifting), food industry (from pallet jacks to pressing apple juice or sausages) metal shops (bending, cutting and fabricating) and in dozens of applications too numerous to mention. 
Jacks, while traditionally used in an upright fashion with the ground as a base to lift a great weight in the air, are quite often mounted inside a framework to do a specific job such as compressing, as in a hydraulic press, or mounted on a vertical beam to push against a horizontal beam making a crane. An often overlooked characteristic of bottle jacks is that they can be turned sideways in order to push objects apart such as fence posts or a door frame warp by weather. 
Standard Range of Hydraulic Jacks:
· Hydraulic Bottle Type Jack. From 5MT – 100MT Capacity. 
· Remote control Jack – With a separate pumping unit connected to the main Jack using a 2Mtr Hydraulic Hose. From 5MT – 1000MT Capacity. 
· Hydraulic Puller Centre Hole Jack Remote type. From 10MT – 100MT Capacity. 
· Trolley Jack- Primarily for Automobiles & Workshop applications. From 1.5MT – 20MT Capacity. 
· Hydraulic Toe Lift Jack. From 10MT – 50MT Capacity. 
· Hydraulic Pallet Truck. From 1MT – 3MT Capacity. 
· Hydraulic Lifting Table. From 1MT – 3MT Capacity.
· Hydraulic Mobile Floor Crane. From 1MT – 3MT Capacity. 
· Hydraulic Pipe Bending Machine. Suitable for pipe sizes ½” to 6”. 
WORKING MECHANISM Hydraulic jack
 (
Hydraulic jacks transmit a small mechanical force through one small hydraulic cylinder to a large hydraulic cylinder. This results in a large mechanical force exerted by the larger cylinder (due to Pascal’s principle which states that the pressure in a closed system is the same everywhere).
This model uses a hand pump to power the smaller hydraulic cylinder. A circular pipe transmits the hydraulic liquid from the smaller cylinder to the larger cylinder, with a check valve to prevent backflow. The larger cylinder lifts a load. The mass of the load can be changed to investigate the pressures generated in the hydraulic system.
)[image: http://www.maplesoft.com/SizedImages/image.ashx?file=d6eb5fad0dc55a08a5042c1b78b96cf3_364_280.jpg]
·  (
CONSTRUCTION: 
For applying load lifting the vehicle 
by 
hydraulic Jack hand is operated with separate pumping unit and is wiper motor. This Jack is portable and available in various capacities. The pumping unit is connected to the hydraulic jack by means of a rigid connecting flat 0.5 meter long. The approximate lift of the ram is 90 to 120mm. the pumping unit is a single plung
er type with detachable handle.
 
But is modified by replacing a flat.
 The unit is fixed on a metal frame base which is fastened with supporting bars. A pressure release valve is provided on the pumping unit. The load is indicated on piston of hydraulic jack with rise in
 its
 mean level.
)
· 
· 
· 
· 
· 
· 
· 
· 






Pressure transmission:
Fluid pressure may be used to move and lift objects. This concept follows Pascal’s law in that pressure change may be transmitted through a fluid. A hydraulic Jack (or hoist) in an automobile shop is a typical example. Air pressure acts against a hydraulic fluid (oil) to raise and lower a car. The oil reservoir has a greater diameter than the cylinder used to raise the automobile, meaning that small displacements in the oil reservoir result in large height changes in the car. 

wiper motor
WIPER MOTOR Design
Windshield wipers are designed and made to clear water from a windshield. The wiper parts visible from outside the car are the rubber blade, the wiper arm holding the blade, a spring linkage, and parts of the wiper pivots. The wiper itself has up to six parts called pressure points or claws that are small arms under the wiper. Although the rubber is the familiar part of the blade, the blade actually includes a metal strip called a blade frame with a slot along the length of the frame and replacement holes in the frame. A wiper and pivot are mounted on brackets at both ends of a long rod called the connecting link, and, as the force from the motor push.
	Wiper motor is a combination of 2 mechanical technologies to perform their tasks,
· A combination electric motor and worm gear reduction provides power to the wipers
· A neat linkage converts the rotational output of the motor into the back and forth motion of the wipers.
Motor and Gear reduction:
It takes a lot of force to accelerate the wiper blades back and forth across the windshield so quickly. In order to generate this type of force, a worm gear is used on the output of a small electric motor.
The worm gear reduction can multiply the torque of the motor by about 50 times, while slowing the output of the electric motor by 50 times as well. The output of the gear reduction operates a linkage that moves the hydraulic jack plunger back and forth.
A short linkage of the wiper motor, the coming out power is utilized to actuate the jack plunger.





Powering the motor
 Voltage
The standard voltage requirement for the wiper motor is 12 volts DC. The electrical system in a running automobile usually puts out between 13 and 13.5 volts, so it's safe to say the motor can handle up to 13.5 volts with no problem. 
Current
 The minimum required current for the motor is 1.6 amps at 70 rpm, 0.9 amps at 41 rpm (and 4 amps if you elect to run it at 106 rpm see note on the next page). These current ratings are for the motor spinning with no load. As you add mechanical load, these numbers can increase dramatically, doubling or even tripling under a heavy load. (When testing for torque, I found the motor to draw close to 14 amps in a stalled condition.) This factor must be taken into account when selecting a power supply. Since the motor will only use what it needs when it comes to current, it's best to provide a source with a higher current rating than you think you might need. 

WIPER MOTOR Design
[bookmark: &lid=ALINK]Windshield wipers are designed and made to clear water from a windshield. The wiper parts visible from outside the car are the rubber blade, the wiper arm holding the blade, a spring linkage, and parts of the wiper pivots. The wiper itself has up to six parts called pressure points or claws that are small arms under the wiper. Although the rubber is the familiar part of the blade, the blade actually includes a metal strip called a blade frame with a slot along the length of the frame and replacement holes in the frame. A wiper and pivot are mounted on brackets at both ends of a long rod called the connecting link, and, as the force from the motor push.
	Wiper motor is a combination of 2 mechanical technologies to perform their tasks,
· A combination electric motor and worm gear reduction provides power to the wipers
· A neat linkage converts the rotational output of the motor into the back and forth motion of the wipers.
Motor and Gear reduction:
It takes a lot of force to accelerate the wiper blades back and forth across the windshield so quickly. In order to generate this type of force, a worm gear is used on the output of a small electric motor.
The worm gear reduction can multiply the torque of the motor by about 50 times, while slowing the output of the electric motor by 50 times as well. The output of the gear reduction operates a linkage that moves the hydraulic jack plunger back and forth.
A short linkage of the wiper motor, the coming out power is utilized to actuate the jack plunger.
[image: http://www.stensat.org/projects/wiper_motor/low_res/switch_03.jpg] 
Switch contacts and their respective contact locations are labeled in this image
Inside the motor/gear assembly is an electronic circuit that senses when the wipers are in their down position. The circuit maintains power to the wipers until they are parked at the bottom of the windshield, and then cuts the power to the motor. This circuit also parks the wipers between wipes when they are on their intermittent setting. 
A short cam is attached to the output shaft of the gear reduction. This cam spins around as the wiper motor turns. The cam is connected to a long rod; as the cam spins, it moves the rod back and forth. The long rod is connected to a short rod that actuates the wiper blade on the driver's side. Another long rod transmInside the Wipers



 
The wipers combine two mechanical technologies to perform their task: 
· A combination electric motor and worm gear reduction provides power to the wipers. 
· A neat linkage converts the rotational output of the motor into the back-and-forth motion of the wipers. 
Linkage
A short cam is attached to the output shaft of the gear reduction. This cam spins around as the wiper motor turns. The cam is connected to a long rod; as the cam spins, it moves the rod back and forth. The long rod is connected to a short rod that actuates the wiper blade on the driver's side. Another long rod transmits the force from the driver-side to the passenger-side wiper blade. 



center lock
Power door locks (also known as electric door locks or central locking) allow the driver or front passenger to simultaneously lock or unlock all the doors of an automobile or truck, by pressing a button or flipping a switch.
Power door locks were introduced on the luxury Scripps-Booth in 1914, but were not common on luxury cars until Packard reintroduced them in 1956. Nearly every car model today offers this feature as at least optional equipment.
Early systems locked and unlocked only the car doors. Many cars today also feature systems which can unlock such things as the luggage compartment or fuel filler cap door.
It is also common on modern cars for the locks to activate automatically when the car is put into gear or reaches a certain speed. Automatic unlocking when the car is parked is usually also featured on such systems
Remote and handsfree
Pressing a button on the key unlocks all of the car doors. Another button locks the car.
Today, many cars with power door locks also have a radio frequency remote keyless system, which allows a person to press a button on a remote control key fob. In 1985, the Ford cars and trucks could be accessed by entering a numeric combination on a external keypad to unlock the car without using a key. During approximately the same time, the Nissan Maxima could also be installed with a keypad, that would retract the windows and moon roof once the car was successfully unlocked by pushing a specific button on the keypad. Currently, many luxury makers also allow the windows to be opened or closed by pressing and holding a button on the remote control key fob, or by inserting the ignition key and holding it in the lock or unlock position in the external driver's door lock. During the early 1990s, Subaru offered infra-red keyless entry on the Japanese Domestic Market Legacy, installing the transmitter in the ignition key. The Legacy could also be opened by pulling the drivers external door handle a specific number of times to enter a passcode number that would unlock the driver's door only.
This system confirms successful (un-)locking through either a light or a horn signal, and usually offers an option to switch easily between these two variants. Both provide almost the same functionality, though light signals are more discreet while horn signals might create a nuisance in residential neighborhoods and other busy parking areas (e.g. short-term parking lots). Some manufacturers offer the ability to adjust the horn signal volume.
Other cars have a proximity system that is triggered if a key like transducer (Advanced Key or hands free) is within a certain distance of the car.
Introduction to How Power Door Locks Work
Between the keypads, keyless entry systems and conventional locks, some cars today have four or five different ways to unlock the doors. How do cars keep track of all those different methods, and what exactly happens when the doors unlock? 
The mechanism that unlocks your car doors is actually quite interesting. It has to be very reliable because it is going to unlock your doors tens of thousands of times over the life of your car.

Locking and Unlocking
	[image: http://static.howstuffworks.com/gif/power-lock-intro.jpg]


Here are some of the ways that you can unlock car doors: 
· With a key 
· By pressing the unlock button inside the car 
· By using the combination lock on the outside of the door 
· By pulling up the knob on the inside of the door 
· With a keyless-entry remote control 
· By a signal from a control center 
In some cars that have power door locks, the lock/unlock switch actually sends power to the actuators that unlock the door. But in more complicated systems that have several ways to lock and unlock the doors, the body controller decides when to do the unlocking. 
The body controller is a computer in your car. It takes care of a lot of the little things that make your car friendlier -- for instance, it makes sure the interior lights stay on until you start the car, and it beeps at you if you leave your headlights on or leave the keys in the ignition. 
In the case of power door locks, the body controller monitors all of the possible sources of an "unlock" or "lock" signal. It monitors a door-mounted touchpad and unlocks the doors when the correct code is entered. It monitors a radio frequency and unlocks the doors when it receives the correct digital code from the radio transmitter in your key fob, and also monitors the switches inside the car. When it receives a signal from any of these sources, it provides power to the actuator that unlocks or locks the doors. 
Now, let's take a look inside an actual car door and see how everything is hooked up. 


Inside a Car Door
 In this car, the power-door-lock actuator is positioned below the latch. A rod connects the actuator to the latch, and another rod connects the latch to the knob that sticks up out of the top of the door. 
	[image: http://static.howstuffworks.com/gif/power-lock-door2.jpg][image: http://static.howstuffworks.com/gif/power-lock-door.jpg]


When the actuator moves the latch up, it connects the outside door handle to the opening mechanism. When the latch is down, the outside door handle is disconnected from the mechanism so that it cannot be opened. 
To unlock the door, the body controller supplies power to the door-lock actuator for a timed interval. Let's take a look inside the actuator. 





Inside the Actuator
The power-door-lock actuator is a pretty straightforward device.  
	[image: http://static.howstuffworks.com/gif/power-lock-actuator.jpg]
This actuator can move the metal hook shown in this photo to the left or right. When mounted in the car, it is vertical, so the hook can move up or down. It mimics your motions when you pull the knob up or push it down.



This system is quite simple. A small electric motor turns a series of spur gears that serve as a gear reduction. The last gear drives a rack-and-pinion gearset that is connected to the actuator rod. The rack converts the rotational motion of the motor into the linear motion needed to move the lock. 
	[image: http://static.howstuffworks.com/gif/power-lock-actuator2.jpg]
Inside the power-door-lock actuator


One interesting thing about this mechanism is that while the motor can turn the gears and move the latch, if you move the latch it will not turn the motor. This is accomplished by a neat centrifugal clutch that is connected to the gear and engaged by the motor. 
	[image: http://static.howstuffworks.com/gif/power-lock-gears.jpg]
Centrifugal clutch on the drive gear


When the motor spins the gear, the clutch swings out and locks the small metal gear to the larger plastic gear, allowing the motor to drive the door latch. If you move the door latch yourself, all of the gears will turn except for the plastic gear with the clutch on it. 
Forcing the Lock
 If you have ever locked yourself out of your car and called the police or AAA to help you get back in, you know that the tool used is a thin metal strip with a flat hook on it. From this article you can now see how this strip works. 
A simple vertical motion from either the knob on the door or the power-lock actuator is all that's needed to turn the lock and open the door. What the officer is doing with the metal strip is fishing around until he or she hooks onto the point that the knob and actuator connect to. A quick pull on this point and the door is unlocked! 
For more information on power door locks and related topics, see the links on the next page. 







 (
A remote control is a component of an 
electronics
 
device
, most commonly a 
television set
, used for operating the device 
wirelessly
 from a short 
line-of-sight
 distance. The remote control can be contracted to remote or controller. Remote controls devices are usually small wireless handheld objects with an array of buttons for adjusting various settings such as 
television channel
, track number, and 
volume
. In fact, for the majority of modern devices with this kind of control, the remote contains all the function controls while the controlled device itself only has a handful of essential primary controls. Most of these remotes communicate to their respective devices via 
infrared
 (IR) signals
)Infra-Red Remote Control


[image: http://www.ustr.net/infrared/arcoiris.jpg]
[image: ]
 (
The emission spectrum of a typical sound system remote control is in the near infrared
)



[image: ]
sCHEMATIC OF RECIEVER

The infrared diode modulates at a speed corresponding to a particular function. When seen through a digital camera, the diode appears to illuminate purple light.
Most remote controls for electronic appliances use a near infrared diode to emit a beam of light that reaches the device. A 940 nm wavelength LED is typical. This infrared light is invisible to the human eye, but picked up by sensors on the receiving device. Video cameras see the diode as if it produces visible purple light.
With a single channel (single-function, one-button) remote control the presence of a carrier signal can be used to trigger a function. For multi-channel (normal multi-function) remote controls more sophisticated procedures are necessary: one consists of modulating the carrier with signals of different frequency. After the demodulation of the received signal, the appropriate frequency filters are applied to separate the respective signals. Nowadays digital procedures are more commonly used. One can often hear the signals being modulated on the infrared carrier by operating a remote control in very close proximity to an AM radio not tuned to a station.

Infrared, line of sight and operating angle
Since infrared (IR) remote controls use light, they require line of sight to operate the destination device. The signal can, however, be reflected by mirrors, just like any other light source.
If operation is required where no line of sight is possible, for instance when controlling equipment in another room or installed in a cabinet, many brands of IR extenders are available for this on the market. Most of these have an IR receiver, picking up the IR signal and relaying it via radio waves to the remote part, which has an IR transmitter mimicking the original IR control.
Infrared receivers also tend to have a more or less limited operating angle, which mainly depends on the optical characteristics of the phototransistor. However, it’s easy to increase the operating angle using a matte transparent object in front of the receiver.

Repair
Remote controls are prone to failure due to loss of conductivity between the keypad and circuit board. It is relatively simple to repair this using conductive paint containing a metal like silver or nickel.[17][18]
	Infra-Red Light 


Infra-Red actually is normal light with a particular colour. We humans can't see this colour because its wave length of 950nm is below the visible spectrum. That's one of the reasons why IR is chosen for remote control purposes, we want to use it but we're not interested in seeing it. Another reason is because IR LEDs are quite easy to make, and therefore can be very cheap. 
[image: A digital camera can see the IR light]Although we humans can't see the Infra-Red light emitted from a remote control doesn't mean we can't make it visible. 
A video camera or digital photo camera can "see" the Infra-Red light as you can see in this picture. If you own a web cam you're in luck, point your remote to it, press any button and you'll see the LED flicker. 
Unfortunately for us there are many more sources of Infra-Red light. The sun is the brightest source of all, but there are many others, like: light bulbs, candles, central heating system, and even our body radiate Infra-Red light. In fact everything that radiates heat also radiates Infra-Red light. 
Therefore we have to take some precautions to guarantee that our IR message gets across to the receiver without errors. 
	Modulation 


Modulation is the answer to make our signal stand out above the noise. With modulation we make the IR light source blink in a particular frequency. The IR receiver will be tuned to that frequency, so it can ignore everything else. 
You can think of this blinking as attracting the receiver's attention. We humans also notice the blinking of yellow lights at construction sites instantly, even in bright daylight. 
[image: IR Signal in action]
In the picture above you can see a modulated signal driving the IR LED of the transmitter on the left side. The detected signal is coming out of the receiver at the other side. 
In serial communication we usually speak of 'marks' and 'spaces'. The 'space' is the default signal, which is the off state in the transmitter case. No light is emitted during the 'space' state. During the 'mark' state of the signal the IR light is pulsed on and off at a particular frequency. Frequencies between 30 kHz and 60 kHz are commonly used in consumer electronics. 
At the receiver side a 'space' is represented by a high level of the receiver's output. A 'mark' is then automatically represented by a low level. 
Please note that the 'marks' and 'spaces' are not the 1-s and 0-s we want to transmit. The real relationship between the 'marks' and 'spaces' and the 1-s and 0-s depends on the protocol that's being used. More information about that can be found on the pages that describe the protocols. 
	The Transmitter 


The transmitter usually is a battery powered handset. It should consume as little power as possible, and the IR signal should also be as strong as possible to achieve an acceptable control distance. Preferably it should be shock proof as well. 
Many chips are designed to be used as IR transmitters. The older chips were dedicated to only one of the many protocols that were invented. Nowadays very low power microcontrollers are used in IR transmitters for the simple reason that they are more flexible in their use. When no button is pressed they are in a very low power sleep mode, in which hardly any current is consumed. The processor wakes up to transmit the appropriate IR command only when a key is pressed. 
Quartz crystals are seldom used in such handsets. They are very fragile and tend to break easily when the handset is dropped. Ceramic resonators are much more suitable here, because they can withstand larger physical shocks. The fact that they are a little less accurate is not important. 
The current through the LED (or LEDs) can vary from 100mA to well over 1A! In order to get an acceptable control distance the LED currents have to be as high as possible. A trade-off should be made between LED parameters, battery lifetime and maximum control distance. LED currents can be that high because the pulses driving the LEDs are very short. Average power dissipation of the LED should not exceed the maximum value though. You should also see to it that the maximum peek current for the LED is not exceeded. All these parameters can be found in the LED's data sheet. 
[image: Normal transistor driver]A simple transistor circuit can be used to drive the LED. A transistor with a suitable HFE and switching speed should be selected for this purpose. 
The resistor values can simply be calculated using Ohm's law. Remember that the nominal voltage drop over an IR LED is approximately 1.1V. 

[image: Emitter follower driver]The normal driver, described above, has one disadvantage. As the battery voltage drops, the current through the LED will decrease as well. This will result in a shorter control distance that can be covered. 
An emitter follower circuit can avoid this. The 2 diodes in series will limit the pulses on the base of the transistor to 1.2V. The base-emitter voltage of the transistor subtracts 0.6V from that, resulting in a constant amplitude of 0.6V at the emitter. This constant amplitude across a constant resistor results in current pulses of a constant magnitude. Calculating the current through the LED is simply applying Ohm's law again. 

	The Receiver 


Many different receiver circuits exist on the market. The most important selection criteria are the modulation frequency used and the availability in you region. 
[image: IR Receiver circuit]
In the picture above you can see a typical block diagram of such an IR receiver. Don't be alarmed if you don't understand this part of the description, for everything is built into one single electronic component. 
The received IR signal is picked up by the IR detection diode on the left side of the diagram. This signal is amplified and limited by the first 2 stages. The limiter acts as an AGC circuit to get a constant pulse level, regardless of the distance to the handset. 
As you can see only the AC signal is sent to the Band Pass Filter. The Band Pass Filter is tuned to the modulation frequency of the handset unit. Common frequencies range from 30 kHz to 60 kHz in consumer electronics. 
The next stages are a detector, integrator and comparator. The purpose of these three blocks is to detect the presence of the modulation frequency. If this modulation frequency is present the output of the comparator will be pulled low. 
[image: Siemens SFH506]As I said before, all these blocks are integrated into a single electronic component. There are many different manufacturers of these components on the market. And most devices are available in several versions each of which are tuned to a particular modulation frequency. 
Please note that the amplifier is set to a very high gain. Therefore the system tends to start oscillating very easily. Placing a large capacitor of at least 22µF close to the receiver's power connections is mandatory to decouple the power lines. Some data sheets recommend a resistor of 330 Ohms in series with the power supply to further decouple the power supply from the rest of the circuit. 








Working of remote controlled electrically operated hydraulic jack

Place the project model under the chassis at the pre-specified jacking points. Is then connected to the power source i.e. battery. The whole assembly is operated by a remote device.
The standard voltage requirement for the wiper motor is 12 volts DC and is supplied to the wiper motor, by means of a battery available in the automobile. Since the motor will only use what it needs, so no need to bother of battery getting weaker with this operation.
Upon pressing the remote button, the current passing through the wiper motor resulting in the rotation of output linkage
A neat linkage converts the rotational output of the motor into the back and forth motion of the wipers and hence the hydraulic jack plunger is moved up and down where the pumping unit is a single plunger type.
The force acting on the plunger causes a circular pipe to transmit the hydraulic liquid from the smaller cylinder to the larger cylinder, with a check valve to prevent backflow. The larger cylinder lifts a load. The load is indicated on piston of hydraulic jack with rise in its mean level.
After attaining a required lift, using remote further lifting can be stopped and the tyre changing or any other operation can be carried out. Once the work is over, by remote controller the jack can be lowered by pressure release valve.
A pressure release valve is provided on the pumping unit. Which is automatically operated by a the central lock actuator


METHOD OF JACKING AND JACKING POINTS

If you are using the jack that came with the car, it should be designed to fix securely onto specific points under the car, typically here ;
[image: car jack points]
There will be a cut out or indentation behind the front wheel and infront of the back wheel that will accept the head of the jack.  When the head of the jack is located at the correct points, it should not move about whilst you are operating it and raising/lowering the car.

How do I do it safely then?
For the purpose of this exercise we will assume that you are changing a wheel on your car.
If you are performing something else under your car, just stick to the stuff relevant to chocking the wheels, raising the car and securing it.
Step 1. MOST IMORTANT - find a flat and solid surface to jack up your car.
Don't jack up any car when it is not on level ground or has an uneven surface.
This is just asking for trouble and you could end up in hospital or worse.
Step 2. Make sure that the handbrake is fully on and the car is in gear.
Step 3. Secure the wheel on the opposite corner to the one you are removing, example if you are changing the wheel on the front passenger side (nearside), then you should secure the rear drivers side (offside) wheel.  The wheel should be 'chocked' so as to help prevent the car from rolling when we lift it with the jack.
I have chocked wheels with house bricks or pieces of wood in the past, but the most secure and safe method I found was proper 'wheel chocks' (see picture below).
They were very inexpensive to buy and are far safer than using anything else and the can potentially be a life saver so why cut corners;
[image: car jack]		 [image: wheel chocks]
 

Wheel chocks[image: http://www.assoc-amazon.co.uk/e/ir?t=carbasics-21&l=ur2&o=2] 
Step 4. Put the jack into its jacking position and take the weight if the car slightly. DO NOT LIFT THE WHEEL OFF THE FLOOR. If you are using the manufacturers jack then it will be easy to locate the correct jacking position.  If you are using a trolley, bottle or scissor jack you will need to find a strong and secure place under the car to position it.
[image: use of trolley jack] [image: how to jack up a car]
Example of secure position for jacking when using trolley jack
[image: car jack] [image: jack up car]
Here are a couple more examples of jacking points,  your owners manual or Haynes Manual[image: http://www.assoc-amazon.co.uk/e/ir?t=carbasics-21&l=ur2&o=2] may help you identify safe jacking points also.
Step 5. The reason for not lifting the wheel fully off the floor is so that we can loosen the wheel nuts slightly and with it on the ground the wheel won't spin around.  If you were to jack up the car fully and then try and loosen the wheel nuts, the wheel will most likely just keep turning around.
So with the weight of the car on the jack, take your wheel bolt spanner (or wheel brace/spider as shown below) and loosen off all the bolts very slightly.

Step 6. Now raise the car slowly with the jack until the tyre is off the floor.
Step 7. At this point you can now fully remove all of the wheel bolts and put the safely to one side. Now you can remove the wheel by just lifting it off the car, mind your back as large wheels/tyres can be heavy.  Place the removed wheel under the car as a back-up to the jack.
NOTE - if the wheel is stiff and does not want to come off, put one hand on the top (6 o'clock) and one at the bottom (12 o'clock) and try to rock it loose. It should not require too much force/effort to get the wheel loose but take care not to rock the car off its jack.
Step 8. Now you can fit your replacement wheel, making sure that the bolt holes on the wheel are lined up with the holes on the car wheel hub.
Line up the holes and refit the bolts you removed earlier.
With the car jacked up, tighten each bolt as much as you can until the wheel starts to turn. Now to ensure that the wheel goes on straight, make sure that when you tighten the bolts, they are tightened up as follows;
4 stud (bolt) wheels 

[image: 4 stud tightening sequence] 				[image: 5 stud tightening sequence]
5 stud (bolt) wheels 
Step 9. Lower the car to the floor with the jack and remove it.  Now perform the final tightening of the wheel bolts using the same sequence as shown above.
Step 10. Remove all tools and equipment to you has used and stores them away safely.
Warning! The car must be on a hard, stable, level surface! Not in the dirt, not in the gravel, and maybe even not on asphalt.
[image: http://www.bmwtips.com/tipsntricks/jack/Image11.jpg] [image: http://www.bmwtips.com/tipsntricks/jack/Image12.jpg]


SAFETY INSTRUCTIONS 
SAFETY INSTRUCTIONS
1. Regularly inspect and lubricate jack to ensure it in good working order and condition. Does not use the jack if damaged or a fault is suspected-check section 5 troubles shooting. If necessary, immediately repair or replace damaged parts.
2. Use recommended parts only; the use of unauthorized parts may be dangerous and will invalidate your warranty.
3. Use jack on level and solid ground, preferably concrete.
4. Park the vehicle and apply hand brake. Switch off the engine and place chokes under the wheels.
5. Ensure a minimum distance of 0.5 m between vehicle and static objects such ass doors, walls, etc.  to allow for tilting during jacking.
6. Ensure all persons are out of the vehicle before jacking. Do not enter vehicle whilst it is supported on the jack or axle stands. 
7. Check lifting point is centered and stable on jack saddle. Positions jack so as to avoid, operating it from under vehicle.
8. Keep hands etc. clear of moving parts during raising and lowering of the vehicle.
9. Road side wheel changing is hazardous. Use hazard warning lights.
10. When changing a wheel, slightly loosen wheel nuts/bolts prior to jacking vehicle. Screw wheel nuts/bolts back before lowering vehicle. Finally tighten when vehicle is fully lowered.
11. DO NOT exceed the rated capacity of the jack and do not operate the jack beyond its maximum pump stroke.
12. DO NOT try to move the vehicle, or try to start the engine, when the vehicle is jacked up.
13. DO NOT jack a vehicle if it may result in the spillage of fuel, battery acid, or other dangerous substances.
14. Do not place any part of your body under vehicle whilst it is supported by the jack.
15. DO NOT use jack to support extensions or cradles.
16. DO NOT top up jack with brake fluid. Use hydraulic oil only. Do not adjust the safety overload valve.   


OPERATING INSTRUCTIONS
1. Check that the ground upon which the jack will stand is level and solid.
2. Position the jack saddle under the vehicle manufacturers recommended lifting point. 
3. Using the screw extension necessary raise the saddle to the lifting point.
4. Pump the unit until the required height is achieved.
5. Ensure that the suitable axle’s stands are provided and removed after and before jacking. The lowering speed is controlled by the amount of release valve is opened. Turn anti-clockwise and lower slowly and carefully.
MAINTENANCE
1. When the jack is not in use, piston must be in their lowest positions to minimize corrosion.
2. Keep the jack clean and lubricate all moving parts with acid free oil on a regular basis.
3. To check oil level, fully lower the jack. Remove the filler plug. The correct oil level is to the bottom of the filler plug opening.
4. After a year of extensive use, the oil should be replaced. 
5. To replace the oil fill as required. Pump (unloaded jack) 5 or 6 times to expel air. Pump jack to full height and pour off excess oil before refitting plug.
6. Periodically check the pump piston and piston rod for signs of corrosion. Clean exposed areas with a clean oiled cloth.


[image: ]

TROUBLE SHOOTING
	PROBLEM
	POSSIBLE CAUSE
	REMEDY

	Jack will not lift the load
	Overloaded
	Be sure to use jack with adequate capacity

	
	Oil level low
	Top up oil level

	
	Release valve not correctly closed
	Check and close release valve

	
	Air in system

	Open release valve and air vent and pump 
the jack, a few times. Close valve and retry

	
	Packing worm or defective
	Return Jack to local service agent

	Jack does not lift high enough or feels  spongy
	Oil level low
	Top up oil level

	
	Worm seals
	Return Jack to local service agent

	
	Air in system

	Open release valve and air vent and pump 

	
	Release valve not closed
	the jack, a few times. Close valve and retry

	Jack lifts but will not hold load
	Release valve partially open
	Check and close release valve

	
	Dirt on valve seats


	Lower jack, close release valve. Pull up lifting arm to full height by hand. Open the release valve to lower arm.

	
	Air in system

	Open release valve and air vent and pump 
the jack, a few times. Close valve and retry

	
	Faulty seals
	Return Jack to local service agent

	Jack will not lower completely
	Ram damaged
	Contact local service agent

	
	Air in system

	Open release valve and air vent and pump 
the jack, a few times. Close valve and retry

	
	Release valve partially open
	Check and fully open release valve







CALCULATION PART
CALCULATION PART
For example;
A hydraulic jack consists of a handle cum lever of 30 cm length and an assembly of given dimensions. In order to that a load of 20 kN be supported by the jack, what should be the force exerted on the handle? The distance between the fulcrum of the lever and the point where the plunger is connected is 25 mm.
[image: ]

Area of cross section of the large piston =  =  =0.0196 m2
Pressure of the hydraulic fluid under the piston should be such as to balance the force applied on the piston.
P =    
By Pascal’s law of pressure is transmitted undiminished in all directions. The pressure at the bottom of the small piston must be  .


The force exerted on the small piston must be =) N
						=
						= 1800 N
The force desired to be exerted at the handle of lever should be F = 1800 = 150 N

Torque required
T = Torque =? Nm
P = Power = 17 watt
N₁ = at low speed = 60 rpm
N₂ = at high speed = 120 rpm
CASE 1:						case 2:
T = (P) ÷ (2πN₁)					T = (P×60) ÷ (2πN₂)	
T = (17×60) ÷ (2×Π×60)				T = (17×60) ÷ (2×Π×120)
T = 2.78 Nm						T = 1.35 Nm
The torque obtained will be maximum at the lower speeds. Hence the same is adopted.
Hydraulic Jack plunger actuation length = 28 mm
Linkage lengths given are;
PHOTOGRAPHS



[image: ]
REMOTE CONTROLLED ELECTRICALLY OPERATED HYDRAULIC JACK



[image: ][image: ]
Wiper motor and its dismantled view showing worm gear engaged with armature shaft


[image: http://static.howstuffworks.com/gif/motor7a.jpg][image: http://static.howstuffworks.com/gif/motor8.jpg]
ARMATURE & MAGNETS ATTACHED TO A METALLIC CONTAINER TO CUT FLUX 


[image: ][image: http://static.howstuffworks.com/gif/power-lock-actuator2.jpg]

Central locking system and its transverse sectional view

[image: ][image: ]

INFRA RED REMOTE SENSOR                                           GEAR REDUCTION
[image: http://www.bmwtips.com/tipsntricks/jack/Image13.jpg][image: http://www.bmwtips.com/tipsntricks/jack/Image14.jpg]

[image: http://www.bmwtips.com/tipsntricks/jack/Image15.jpg][image: http://www.techguys.ca/howto/images/floorjack_07_thumb.jpg]

[image: http://www.techguys.ca/howto/images/floorjack_08_thumb.jpg][image: 080601_443]
JACKING METHODS AND JACKING POINTS
CONCLUSION
It is concluded that the project has been completed successfully as per our objective oriented in the beginning. Being the motive of this object to prepare a project model which is light weight (6 kg) and compact in nature to serve the people of elder civilian, moreover the physically challenged persons. 
It is also experienced that the wiper motor can be replaced by stepper motor to have more torque and less space consumption resulting in reduction of weight and cost, hence the range of operation can be increased. Also by including further latest technology available it can be implemented and produced in lump sum. 
COST ANALYSIS
Hydraulic jack			450
Wiper motor			400
Fabrication Charges		?
Painting			150
Infra Red Remote sensor	1200
Central lock			700
Other expenditures		1000
Total cost =			 gdkjhhg
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