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Abstract—: The present automatic transmission is fully
mechanically controlled and costs very high. In ttd study, a gear
shifting mechanism was designed and applied to makée
shifting process faster and less destructible forhe driver. The
new device must be reliable, has a small dimensignsow
construction and maintenance cost. This paper aim®timprove
gear shifting process using devices as a manual fospeed gear
box, two pneumatic double acting cylinders, Programmable
Logic Controller (PLC), an electrical motor, limit switches, push
buttons, bulbs, a table (holder) and power supplyAccording to
suggested gear shifting method the control unit closes
optimum gear shifting ratio for an automobile without operating
it manually (using relays). Using this method leaweto the driver
the excitement of choosing the shifting moment.

Index Terms—: Control unit (relays) - programmable,
pneumatic cylinders, Solenoid valves, gearbox, geashifting
mechanism, proximity sensor.

I. INTRODUCTION

This invention relates to control macisms and
more particularly to mechanisms for controlling gelection
and establishment of various gear relationsaatomotive
vehicle transmission gearing. Our Inventiolates to gear
shift mechanisms particularly such as are dUsen
automotive vehicles. It has for one of its printiphjects to
provide a gear shift mechanism pneumatically opelrat
through the instrumentality of which the variousugein the
mechanism may be made operative[l].

Other objects are to provide a gear shift mechamibioh
is noiseless in its operation, which greatly redigall strain on
the parts with which it is connected, which hagpads easily
broken or apt to get out of order, which may beragsal with
but slight skill on the part of the driver, whichsuitable for

transmission in accordance with one of operational
conditions of said automobile and said engaid method
comprising the steps of connecting means whemd
gear change signal generating means geneifsgesontrol
signal for shifting up the gear in said caoatic
transmission, in such a manner that said selegtivel
connecting means connects said load device to aajolit
rotation shaft of said engine[3].

An automatic gear change control appards an
automobile, said automobile comprising an maér
combustion engine; an automatic transmissimmected to
an output rotation shaft of said engine so asaosimit the
rotational output of said engine to drive wheed$ said
automobile through any selected one of aafity of gear
ratios; said apparatus comprising a load defaceapplying
a load; means for connecting said load deviatd output
rotation shaft of said engine and for generatiggar change
control signal for selecting one of said rgeatios of said
automatic transmission in accordance with owé
operational conditions of said automobile aadd engine;
and load control means for increasing thedlad said
load device when said gear change signal-géngr
means generates the control signal for shiftip the gear
in said automatic transmission[4].

At present due to the extended difficulties in ralnu
operations, the technology has shifted from mhntoa
automatic; few of them include ABS system, actteering
system etc, in order to increase passenger safdtganfort.
Increasing demands on performance, quality andaresthe
main challenge for today’'s automotive industry, @m
environment where movement, component and every
assembly operation must be immediately and autcaibti
recorded, checked and documented for maximum effig.
One of the automatic applications includes pnewmggiar

all makes of automotive vehicles. And which can b%hanger [4].

manufactured at a relatively low cost [2].

This study describes in detail in an understandafle to

A method of controling a gear change of aRgy o convert the traditional manually gear shit

automobile, said automobile comprising an maér
combustion engine; an automatic transmissionnected
to an output rotation shaft of said engine samdsansmit the
rotational output of said engine to drive wheels safd
automobile through any selected one of a pluralitygear
ratios; a load device selectively connectalolesaid output
rotation shaft of said engine via selectivedymnecting
means; and means for generating a gear changeksignal
for selecting one of said gear ratios of said aationm

mechanism by using microcontroller (control unétays). A
method of controlling a gear change of an autoreglsidid
automobile comprising an internal combustion engime
automatic transmission connected to an outputiootahaft
of said engine so as to transmit the rotationgpwiLof said
engine to drive wheels of said automobile througly a
selected one of a plurality of gear ratios; a laklice
selectively connectable to said output rotatiorftabfesaid
engine via selectively-connecting means; and mdans
generating a gear change control signal for selgatne of
said gear ratios of said automatic transmissiacgordance
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with one of operational conditions of said autont®hbnd said
engine said method comprising the steps of comigpBaid
selectively-connecting means when said gear
signal-generating means generates the control Isifgma
shifting up the gear in said automatic transmissiersuch a
manner that said selectively-connecting means aisrsaid

load device to said output rotation shaft of saidiee. For

some drivers, the gear shifting can cause someausiogf at

driving especially at critical situations. A croveleoad on a
hill or a sudden detour makes a lot of tensiontendriver.

One of the difficulties in this situation is to as® right

reduction ratio and engaging it at the right tifikis design
helps the driver to increase his focusing on thedrdAlso

reduces the time needed to engage the requirecttiealu
ratio, which increases the vehicles’ response [5].

The designed automatic transmission is done in
auto-clutch featured bike which can be appliedatiffely and
efficiently in a clutch featured bikes with suitabtontrol
techniques. The ultimate goal of our project itramsmit the
gears without the human interference and to at#inient,
safe and easy driving in cost effective way. Micnatroller is
the heart of the system which handles all the seNicds
connected across it.

Il. LITERATURE SURVEY

S. Vijay Kumar, P. Nithesh Reddy was discussed abou

gear shifting mechanism was designed and appliedatce
the shifting process faster and less destructiniehfe driver
to improve gear shifting process using devicesaastanual
four speed gear box, two pneumatic double actihigasrs,
Programmable Logic Controller (PLC), an electricadtor,
limit switches, push buttons, bulbs, a table (hglded power
supply. According to suggested gear_ shifting mettice
control unit chooses optimum gear shifting ratioc fn
automobile without operating it manually (using ased).
Using this method leaves to the driver the excitenef
choosing the shifting moment [6].

Muntaser Momani (2010) was discussed about a gear 1.
new device mest b

shifting mechanism was designed
reliable, has a small dimensions, low constructem
maintenance cost. This paper aims to improve gaifting
process using devices as: a manual four speedbggafour
pneumatic double acting cylinders, four pneumatio t
position five ways directional control valves, Pragmable
Logic Controller (PLC) LOGO unit, an electrical root an
electrical clutch, a belt, two pulleys, limit swites, push
buttons, bulbs, a table (holder) and power supfly [

P. Alexander M.E.(2012) ) was discussed aboufea

shifting mechanism was designed and applied onwo a

clutch featured bike to make the gear transmispimtess
faster and less destructible for the diver usingb&mded
System design. The present automatic transmissidully
mechanically controlled and costs very high ands inot

main objective of this concept is used to apply gear by
using automation system in automobile vehiclessTéithe

changew innovative model mainly used to control the igieh

Here, we are concentrating to design the autonger
changing mechanism in two wheeler vehicles by usimgy
electronic devices. This is very useful for the rgelaanging
mechanism in automobile vehicles. By using this eaa
easily control the vehicle and improve the perfarogof the
vehicle also we can avoid the wear and tear of#ae [9].
Akshyakumar. Puttewar (2015) was discussed ab®be
present automatic transmission is fully mechanjcall
controlled and costs very high. In this study, argghifting
mechanism was designed and applied on a clutchrésht
bike to make the gear transmission process fasterless
destructible for the driver using push button Systiesign.

&ut the gear transmission mechanism designed nulkeisg

easier and to achieve efficient driving [10].

D.Mangeelal (2015) was discussed about when a gear

shifting-up of an automatic transmission is to fieated, the
load applied by the load device is increased, erlttad is
connected to an output rotation shaft of the engiieea
selectively-connecting device, thereby reducing tiiational
speed of the output rotation shaft of the engina tequired
level. In this work, two electromagnetic coils amipled to
the gear rod of the two ends. The two buttons aes uo
activate the electro-magnetic coil so that the gedir be
shifted [11].

By review the various studies show that the pneiengatar
changer in two wheeler is not yet studied. So thepesent
work of pneumatic gear changer for two wheeleeisgrmed

using sensors and pneumatic cylinder and also micro

controller. The main objective of this system ismimimize

the human errors in operating the gears with the bé

automatic technology. Other objectives includeraptn gear
ratios, reducing wear and tear of the gears, shifthe gear
effectively, optimum performance of the gear boptimum

force exerted by the cylinders to move the shiftengers.

EXPERIMENTAL METHODOLOGY

A. Gear transmission process.

A transmission is a machine that consists of a pewerce
and a power transmission system, which providesraibed
application of the power. Often the term transmisgiefers
simply to the gear box that uses gears and geans tia
provide speed and torque conversions from a ratgiower
source to another device. The most common usen®tor
vehicles, where the transmission adapts the outgut
the internal combustion engine to the drive whe&8sch
engines need to operate at a relatively high katispeed,
which is inappropriate for starting, stopping, asidwer
travel.

The transmission reduces the higher engine spediteto

suitable for small displacement engines. But thergeslower wheel speed, increasing torquein the pmces

transmission mechanism designed makes drivingreasikto
achieve efficient driving. This new device mustreéable,
has small dimensions, economical and low maintemanst.
[8].

P.Amuthakkannan(2015) was discussed about

Transmissions are also used on pedal bicycles,d fixe
machines, and where different rotational speedstarmies
are adapted.

a gearin motor vehicles, the transmission generallyosrected

shifting mechanism was designed and applied to niaée to the engine crankshatt via a flywheel and/oratiuand/or
shifting process faster and less destructibletferdriver. The  flyid coupling, partly because internal combustiemgines
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cannot run below a particular speed. The outputhef
transmission is transmitted via the driveshaft toe oor
more differentials, which drives the wheels. Whike
differential may also provide gear reduction, itSmary
purpose is to permit the wheels at either end ofxda to
rotate at different speeds (essential to avoid Wiggpage on
turns) as it changes the direction of rotation.

B. Component details.

1) .Manual 4-Speed Gear Box

Manual gear box is a synchronizer type with helgeédrs
as show in Fig. 1. It has one input shaft and artpus shaft. It
has three shifting arms; one for first and secqmekds, the
second one for the third and fourth speeds, thirel for the
neutral as shown in (Fig.1). There are three cammgecods
for each arm. Every connecting rod connects itiisgiarm
with a common shifting lever as shown in (Fig.2heT
common arm is 80 mm length with ability of slidiagd axial
motions. The axial motion is 35 mm forwards andr3®
backwards (35mm8.35mm). The sliding motion is 15 tam
the left and 15 mm to the right (15mm215mm=). Thea &
connected from the top with the front and rearqgpistrod

Fig. 2.Gear Box Shifting Lever

2). Relay

A relay is an electrically operated switch. Relays used
where it is necessary to control a circuit by a fmwer signal
(with complete electrical isolation between contmd
controlled circuits), or where several circuits muse
controlled by one signal. The following Fig.3 shotte
schematic diagram of a relay [2,5].

Fig. 3.Relays
3). Pneumatic cylinder

Pneumatic cylinders are mechanical devices whiehthes
power of compressed gas to produce a force inipromating
linear motion It is also known as air cylinders.

It consists of two openings one on the top aratteer on
its side below , when a compressed air is passesagh the
valve the piston present inside the pneumatic deglingets
energized and ejects the piston head out. Thespre used
in this pneumatic cylinder should be 2 bar, but tuéarge
openings and leakage of the air from the cylindemtressure
can be increased 4-5 bar.

Generally we prefer pneumatic cylinder than flupdircder
as pneumatic cylinder has no fluid drippings andiit not
affect he surroundings. As with the categorizapopumatic
cylinders can be divided into two types.

 Single acting cylinder
« Double acting cylinder

a) Single acting cylinder:

Single-acting cylinders (Fig. 4) use the pressopairted
by compressed air to create a driving force in dinection
and a spring to return to the "home" position. Maften than
not, this type of cylinder has limited extensioredo the
space the compressed spring takes up.

Fig. 4: Single acting cylinder
b) Double acting cylinder:

Double-acting cylinders (Fig. 5) use the force ofta
move in both extract and retract strokes. They taweports
to allow air in, one for outstroke and one for troke. Stroke
length for this design is not limited; however, thston rod is
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more vulnerable to buckling and bending.
calculations should be performed as well

Fig. 5. Double acting cylinder

4). Microcontroller

A microcontroller (sometimes abbreviated uC, uC or

MCU) is a small computer on a single integrateddtr

containing a processor core, memory, and prograrfemab

input/output peripherals. Program memory in themfasf
NOR flash or OTP ROM is also often included on c¢lap
well as a typically small amount of RAM. Microcooliers
are designed for embedded applications, in contcashe
microprocessors used in personal computers or gregral
purpose applications.
microcontroller incorporated is AT89C52. AT89C52as
8-bit microcontroller and belongs to Atmel's 80%imfly.
AT89C52 has 8KB of Flash programmable and erasabia

only memory (PEROM) and 256 bytes of RAM. AT89C52
has an endurance of 1000 Write/Erase cycles whieans

that it can be erased and programmed to a maxinidrdGD
times. The Fig. 6 shows the schematic diagram 39052

[6].

Fig. 6. Microcontroller

The following Fig. 7 shows the pin diagram for ATGER:
5). Proximity Sensor

A proximity sensor (Fig.8) can detect metal targets
approaching the sensor, a proximity sensor is @ ¢ffzensor

which detects the presence of nearby objects cadiegbt
without any physical contact.

Additional

In this document the type of

Pi.O/T2 Veo

P1.1 /T2 EX PO.O /S ADO
PO.1 /7 A1
PO.2 / AD2
P14 PO.3/ AD3

PO.4 / A4

P1.5
Pi.6 E PO.5 / ADS
P1.7 PO.6 / ADG
o~ F 3 -
Resel AT89C52 B PO.7/AD?
P3.0/ RxD § £ EA / Vpp
P3.1 /7 TxI>» [ ALE / Prog
P3.2 /' IntQ | PSEN
P3.32 / Intl P27/ AlS
P3.4/T0 | P26/ Al4
P3.5 /71 P2.5/A13
P3.6 / Write [H P2.4 /A12
P3.7 / Read [ P2.3/A11
Crystal 2 B P2.2/A10
Crystal 1 (3 P2.1/ A9
GNID P20/ A8

| EngineersGarage

Fig. 7. AT89C52 pin diagram

Fig. 8.Proximity Sensor

Depending on the type of technology used proxisgtysor
emits an electromagnetic or electrostatic fieldadyeam of
electromagnetic radiation (infrared, for instanca)d looks
for changes in the field or return signal when ¢éargomes
closer to the face of sensor. A proximity sensoudsd in
many applications such as in mobile phones andefieel
sensing. In | phone proximity sensor is used tatieate the
touch screen when the phone comes near to thg/fhce

6). Directional Control Valve

The directional control valves (DCVSs) are showfig.9 it
used to control the direction of the compressegassing to
the cylinders. They are compounded in one commepantin
connected to the air pressure source and two corexttaust
ports that opened to ambient [8-12].
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Fig. 9.Directional Control Valve

7). Electric Motor

In any electric motor (Fig. 10), operation is basadimple
electromagnetism. A current-carrying conductor getes a
magnetic field; when this is then placed in an ek
magnetic field, it will experience a force proportal to the
current in the conductor, and to the strength efekternal
magnetic field. As you are well aware of from playiwith
magnets as a kid, opposite (North and South) piari
attract, while like polarities (North and North, 8o and
South) repel. The internal configuration of a DCtonas
designed to harness the magnetic interaction betvwaee
current-carrying conductor and an external magrfiid to
generate rotational motion [13-16].

Frames

il Tz o

Ao

i

Fig. 10.Electric motor

IV. DESIGN OF PNEUMATIC GEAR CHANGER

Many technical concepts from different areas
mechanical, electric, electronic and pneumaticesystwere
used to project a build the gear changer for tweeidr.

A. Block diagram

The presented project is aimed to perfornerafons
such as automatic gear transmission, automatdItght
control, and digital speedometer .Here the spe#ttimputs
to the microcontroller unit.

WHEELERS - PNEUMATIC MODEL

AUTOMATIC GEAR CHANGER IN TWO WHEELER (PNEUMATIC CYLINDER)

AERLTIC
CYLDER(15°50)

Yes

12 / WS lfoer -
SNO PART NAME S.NO PART NAME SNO| PART NAME
0 lsrrm O | sTorPER 07 | SPEEDSENSOR
ol 6| SOLENOID VALVE W— | ATRFROMTHE COMPESSOR
T [CLUTCH CABLE 06 | SPRING TOGEAR BOX P— | moconmroLm

Fig. 11.Block diagram

The block diagram shows (fig.11) schematic arraregéraf

component which the different types of sensors and

pneumatic cylinders are arranged and also connagtegblc
controller and microprocessor

B. Systemworking
The compressor sends the pressurized air to ttemaadl

valves through the hoses of 6mm diameter whereas th

solenoid valve acts as temporary storage of air auid as
passage. The air from the solenoid valves passdbeto
pneumatic cylinders which act as working medium for
actuating cylinders. When air enter into the cydired the
pistons starts reciprocating that is extraction egtdaction.
The retraction is done manually by operating swtchn the
solenoid valves by closing the air inlet

On the other hand the relays send the preigsals to the
solenoid valves. The input for these relays issieed of the
wheel or vehicle which is sensed by sensor proxnathe
wheel. The shifting of gear is done by altering $peeds by
rotating the rotor in the speed regulating boare., i.
accelerator in case of automobile. The followinglgsis
shows the procedure for shifting of gears.

like C. Assembly of working model

This figure 12 shows that the proto type of pneicrgear
changer for two wheeler which fabricated by usihg t
microprocessor, pneumatic cylinders, relays andemint
types of sensors.

This proto type is very different in performenand
working process from the other gear changers wisihg in
two wheelers.
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Fig. 12. Assembled model

D. Future scope of work

This project is very useful for drivers which whuaerested
to drive two wheelers, It is very differ from gdass motor
bikes which this system is very useful for rougtvidg and
increase the performance and torque of the two l@heEhis
can be also applied in feature for four wheelerasd heavy
vehicles to improve the driving and avoid fear wetdtiving

E. Advantages

It requires simple maintenance cares
» The safety system for automobile.

(1]
(2]
(3]

(4]

(5]

(6]

(71
(8]
(9]
[10]

[11]

[12]

[13]

» Checking and cleaning are easy, because of the maim

parts are screwed.
» Easy to Handle.
» Low cost automation Project
* Repairing is easy.
» Replacement of parts is easy.

V. CONCLUSION

The project presented has involved the developraedt
implementation of automatic transmissions for bik€he
motivation of this work is to implement this idem ¢lutch
featured bikes with a suitable clutch control. Udsithe
simplest PLC and required hardware enables to cbtive
old traditional gear shifting mechanism to semioansdtic
one. This type of gear transmission is very différen

[15]

[16]

performance and working process from the other gear
changers which using in two wheelers. When a gear

shifting-up of an automatic transmission ashte effected,
the load applied by the load device is imsesl, or the
load is connected to an output rotation slo&fthe engine
via a selectively-connecting device, therebgung the
rotational speed of the output rotation shaft eféingine to a
required level. The application of this mechanisads to

make the driving process easier, reduces the rikk o

destabilizing the car, the lap/stage time, andcthence of
miss shifting.
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