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Abstract— At the present time automobiles are equipped with independent pedal controls for operating the
accelerator and brake, these pedals being operated by right foot, and since the two functions are opposed and
incompatible it is necessary to leave one pedal free in order to operate the other. It can therefore be supposed
that some drivers have difficulty in removing their foot from the accelerator pedal and transferring it to the
brake pedal quickly in emergency situations. To solve this problem, a new brake pedal and accelerator system
is designed. Then a prototype has been prepared which confirms the required mechanism and finally tested
for its working. Therefore, it gives an optimized design for new combined pedal mechanism. Hopefully this
project will help everyone to understand how implemented mechanism works more efficiently, which can help

to reduce the accident that may happen in each day.
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1.INTRODUCTION

Now a day the increment in the death rate of India is
20% because of the accidents on the highways hence
this innovation can help us to reduce the death rate by
7% to 10% since this can be used in the any 4
wheeler.

The innovation relates to the improvements in the
mechanical movements and has a particular reference
to a combined foot brake pedal and accelerator pedal
movement. It essentially consists of a joint pedal for
operating the brake and accelerator, arranged in such
a form that its action to affect one or the other
function is carried out without the possibility of error,
and without one function interfering with the other.
As conventional pedals are equipped with separate
brake and accelerator.

The clutch is to the left, the accelerator to the right
and the brake in the middle. The right foot should be
used for pressing the accelerator and brake. The
arrangement guarantees, that the throttle is released as
the driver brakes. However, it also means that the
foot is almost always placed at a distance from brake,
that is, on the accelerator, thus movement time adds
to brake reaction time.

The foot may be inaccurately placed on the brake
resulting in bad braking performance and it may even
miss the brake and hit the accelerator. It is being
observed that it takes longer to brake in an emergency
with separate pedals. It takes at least 0.2 seconds to
move your foot from one pedal to other and hence, at
80 kilometres per hour this adds five meters to
vehicle’s stopping distance. Moreover, due to sight
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mis-judgement it is easy to hit the wrong pedal which
leads to accelerator being clipped, causing a crash.

1.1 COMBINED PEDAL

In order to eliminate such kind of problems, A
COMBINED PEDAL MECHANISM is designed to
function as both BRAKE and ACCELERATOR,
which can be adopted by driver quickly and
effortlessly.

This new mechanism enables the driver to control
acceleration and braking using one foot, which will
lead to reduction in stopping distance, mis-judgement
and ultimately decrease in number of road accidents
that may happen each day.

The design of new mechanism aims, to provide a
pedal that applies the brakes instantaneously and also
permits the operation of accelerator with the same
foot. In other words, the vehicle must not accelerate
at the time of braking and at the time of acceleration
vehicle must not decelerate or stops.

In light of the recent spate of accelerator-related
recalls, either because the accelerator gets stuck or
gets hung up with the floor mat, has renewed some
designers interest in Naruse's designs and others like
it. Swedish regulators are testing a single-pedal
scheme, and in Japan the Naruse pedal has been
declared street legal on about 130 individual cars.
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Considering a Japanese research group determined
that some 6,700 accidents -- including 37 deaths --
were caused in Japan last year by drivers mistakenly
slamming on the gas, the idea might be gaining
traction.

2. PROBLEM IDENTIFICATION

The foot may be inaccurately placed on the brake
resulting in bad braking performance and it may even
miss the brake and hit the accelerator. It is being
observed that it takes longer to brake in an emergency
with separate pedals. It takes at least 0.2 seconds to
move your foot from one pedal to other and hence, at
80 kilometers per hour this adds five meters to
vehicle’s stopping distance. Moreover, due to sight
mis-judgement it is easy to hit the wrong pedal which
leads to accelerator being clipped, causing a crash.

3. DESCRIPTION
COMPONENTS

3.1Combined pedal for acceleration
and brake system

OF

The design of new mechanism aims, to provide a
pedal that applies the brakes instantaneously and also
permits the operation of accelerator with the same
foot. In other words, the vehicle must not accelerate
at the time of braking and at the time of acceleration
vehicle must not decelerate or stops.

ACCELERAT 108

FIG 3.1.1 DESIGN VIEWS

The design of mechanism was prepared on 3D
modelling software CATIA V5 R20 shown in figure,
after that, a working model is prepared using mild
steel (AISI 1018) as material. It consists of a base
plate say, 3mm thickness on which the whole
mechanism is to be constructed. The lever is mounted
over the base plate which is free to rotate in any
direction, its forward movement is controlled by
stroke of master cylinder and backward movement is
controlled by two helical tension springs arranged in
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parallel, which helps the lever to come back in
original position. In addition, another purpose of
spring is to restrict the movement of lever during
throttling. At the top of the lever 2nd pivot is
provided on which the foot lever is clamped which is
also free to rotate in any direction.

Figure represents drawing of the combined pedal
mechanism, which illustrates all three views for better
understanding. It shows foot lever is directly attached
to pivot point 2 using a M8 half threaded bolt, which
gives angular moment to foot lever. Similarly, pivot
point 1 is created on base plate, which enables linear
movement of push rod into the master cylinder.

The pedals mounted at the Centre of a vertically
displaceable pivot. The ends of the pedal serve as
accelerator and brake. To accelerate driver, pivot the
pedal while to Brake driver, and push the entire pedal
mechanism forwards. So, Accelerating is a feet
movement and, while braking comes from extending
whole leg. A driver can switch from acceleration to
braking instantly, just by pressing the combined pedal
forwards.

A few potential disadvantages with the combined
pedal may be noted. One significant problem is the
risk for confusion when the person that is familiar
with separate pedals for the brake and accelerator
must relearn these actions when required to use the
combined pedal. The most obvious danger is that
drivers will move their foot away from the pedal,
particularly in emergency situations. A corresponding
problem can arise when the driver, who is
accustomed to the combined pedal, returns to the
system of separate pedals. In this latter case, the
driver stretches his out his or her leg during braking
and hence inadvertently presses the accelerator
instead of the brake pedal.

A second possible hazard concerns an ergonomic
problem. If the driver has difficulty in relaxing
because of concern for unintentional braking,
physical tension and strain likely to occur.

The third imperilment is that the shortened reaction
time in braking in combination with the increase in
flexibility can bring about what is known as the
compensation phenomenon.
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FIG 3.1.2 MODEL DESIGNED IN CATIA
SOFTWARE

Concern has been most intense for problems
associated with driver confusion. While an individual
probably face little difficulty to relearn, in that case it
would be difficult to recommend combined pedal,
even though it is likely a better solution than
traditional pedals. At the
combined pedal system, the vehicle population would
consist of vehicles with divergent pedal systems for a
considerable number of years. This inevitably would
entail a large number of hazardous traffic situations
because drivers are continuously required to switch
between pedal systems. Consequently, an initial
controlled evaluation of combined brake-accelerator
pedal should focus on highlighting the eventual
problems that may occur during the transition period
between the combined pedal and the conventional
pedals. The purpose of the present study, therefore,
was to examine the potential transition problems as
outlined earlier.

3.2 Pressure Switch

introduction of the

A pressure switch for sensing fluid pressure contains
a capsule, bellows, Bourdon tube, diaphragm or
piston element that deforms or displaces
proportionally to the applied pressure. The resulting
motion is applied, either directly or through
amplifying levers, to a set of switch contacts. Since
pressure may be changing slowly and contacts should
operate quickly, some kind of over-center mechanism
such as a miniature snap-action switch is used to
ensure quick operation of the contacts. One sensitive
type of pressure switch uses mercury switches
mounted on a Bourdon tube; the shifting weight of
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the mercury provides useful  over-center

characteristic.

a

The pressure switch may be adjustable, by moving
the contacts or adjusting tension in a counterbalance
spring. Industrial pressure switches may have a
calibrated scale and pointer to show the set point of
the switch. A pressure switch will have a differential
range around its setpoint in which small changes of
pressure do not change the state of the contacts. Some
types allow adjustment of the differential.

Since the internal parts of the switch are exposed to
the process fluid, they must be chosen to balance
strength and life expectancy against compatibility
with process fluids. For example, rubber diaphragms
are commonly used in contact with water, but would
quickly degrade if used in a system containing
mineral oil.

An electronic pressure switch incorporates some
variety of pressure transducer (strain gauge,
capacitive element, or other) and an internal circuit to
compare the measured pressure to a set point. Such
devices may provide improved repeatability, accuracy
and precision over a mechanical switch.
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FIG 3.2 PRESSURE SWITCH

3.3 Bundy Tube

Bundy tube, sometimes called Bundy pipe, is type of
double-walled low-carbon steel tube manufactured by
rolling a copper-coated steel strip through 720
degrees and resistance brazing the overlapped seam
in a process called Bundy welding. It may be zinc or
terne coated for corrosion protection. It is used in
automotive  hydraulic  brake lines in cars
manufactured in the USA since the 1930s.

A 1969 study by the SAE recommended the
replacement of Bundy tube with 90-10 copper-nickel
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alloy UNS C70600 (Kunifer pipe) because of
corrosion concern The Bundy Tubing Company,
started in the USA, was bought in the 1980s by what
is now the British company TI Automotive.

FIG 3.3 BUNDY TUBE

3.4 BRAKE SYSTEM

A brake is a mechanical device which inhibits
motion. A common misconception about brakes is
that brakes squeeze against a drum or disc, and the
pressure of the squeezing action slows the vehicle
down. This is in fact a part of the reason for slowing
down a vehicle. Actually brakes use friction of brake
shoes and drums to convert kinetic energy developed
by the vehicle into heat energy actually brakes use
friction of brake shoes and drums to convert kinetic

energy developed by the vehicle into heat energy.

TYPES OF BRAKES
MECHANICAL BRAKES
DRUM BRAKES
DISC BRAKES
HYDRAULIC BRAKES
POWER BRAKES
AIR BRAKES
AIR HYDRAULIC BRAKES
VACCUM BRAKES
ELECTRIC BRAKE

3.4 MASTER CYLINDER

When we press the brake pedal, it pushes on
primary piston through a linkage. Pressure is built in
the cylinder and the lines as the brake pedal is
depressed further. The pressure between the primary
and secondary piston forces the secondary piston to
compress the fluid in its circuit. If the brakes are
operating properly, the pressure will be same in both
the circuits. If there is a leak in one of the circuits,
that circuit will not be able to maintain pressure.
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FIG 3.4 MASTER CYLINDER

4. WORKING PRINCIPLE

4.1 ACCELERATION

In order to accelerate, the foot lever rotates about
pivot point 2(upper pivot point), Figure 4.1 shows the
upper half of foot lever moves in downward direction
and lower half of pedal moves in upward direction i.e
rotation of foot lever would be in anticlockwise
direction. However, the support is kept in stationary
position, this resistance is achieved by using helical
tension spring. The main purpose of spring is to
provide Resisting force to the support during
throttling. Hence, by using upper half of the foot,
driver can accelerate the vehicle without actuation of
brakes.

FIG 4.1 Acceleration setup

4.2 BRAKING

In order to brake, the foot lever and support both
moves in linear direction such that, there would be no
acceleration of the vehicle. This is achieved by fixing
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the source (acceleration cable) at the bottom end of
the pedal near the heel rest. Therefore, the whole
assembly (foot lever, support) rotates about the pivot
point 1 and spring comes in stretched position. On
releasing the pedal, the spring tends to come in
original position due to spring action. Driver can
decelerate or stop the throttle.

FIG 4.2 Braking setup

S.APPLICATIONS & ADVANTAGES

). All automatic transmission vehicles such
as Cars, Trucks, Busses, Quad bikes, Commercial
vehicles and all automotive vehicles.

ii). This combined pedal mechanism thus
provides a driving control which permits the quick
and smooth transition from acceleration to breaking,
without need to transfer foot from one pedal to
another.

iii). The acceleration and brake can be done
quickly. It will also use in electric motor vehicle.

6. CONCLUSION

With the above study we can conclude that this
new mechanism results in avoiding interference of
braking during acceleration and vice versa.
Moreover, it is advantageous over conventional
pedals. This combined pedal mechanism thus
provides a driving control which permits the quick
and smooth transition from acceleration to braking,
without needing to transfer the foot from one pedal
to another.

The rapid increase in number of vehicles on roads
day by day, demands an exploration of such
mechanism to get rid of driver’s effort and reduce
road accidents.

The pedal assembly will be used for all automobile
four wheelers which can be reduced the operators risk
and pressing the wrong pedal at the critical situation.
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The combined pedal mechanism which involves the
both operations such as acceleration and braking.
This project is to prevent the accidents that while
moving the leg from one pedal to another pedal. It
will take minimum 0.2 seconds to move the legs, at
that time vehicle will move 5 meters’ distance. In our
project we don’t need to move our leg from one pedal
to another pedal. The pedal is combined to prevent
accidents.
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