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Abstract— Gearless transmission mechanism transmits 

power from input to output shafts by means of sliding links 

that form revolute pair with the hub. Links bent at required 

angle slide inside the holes in the hub. Thus, as the holes in 

input hub rotate; it pushes the links and in turn output hub is 

rotated. This mechanism can be used as a replacement for 

bevel gears in low cost, low torque applications. It can 

transmit the power at any angle within 0 to 90 degree. In this 

paper the mechanism is studied and a possible go-kart 

transmission layout is fabricated. 

Key words: Gearless Transmission, Transmit Power Within 0 

To 90 Degrees, Elbow Transmission 

I. INTRODUCTION 

Today’s world requires speed on each and every field. Hence 

rapidness and quick working is the most important. Now days 

for achieving rapidness, various machines and equipment’s 

are manufactured by man. Engineer is constantly conformed 

to the challenges of bringing ideas and design in to reality. 

 New machine and techniques are being developed 

continuously to manufacture various products at cheaper rates 

and high quality. The project “Gearless Transmission” being 

compact and portable equipment, which is skilful and is 

having something practises in the transmitting power at right 

angle without any gears being manufactured. This project 

gives us knowledge, experience, skill and new ideas of the 

manufacturing. It is a working project and having guarantee 

of the success. This project is the equipment useful to 

improve the quality of the gear being manufactured and can 

be made in less time, hence we have selected this project el-

bow mechanism is an ingenious link mechanism of slider and 

kinematic chain principle. This is also called as “gearless 

transmission mechanism” this mechanism is very useful for 

transmitting motion at right angles. However, in certain 

industrial application “gearless transmission at right angle” 

can also work at obtuse or accurate angle plane can be 

compared to worm and worm gear or bevel and pinion gear 

which are invariably used in the industry for numerous 

applications? The main feature for mechanism comparatively 

high efficiency between the input and the output power of the 

shaft with regards to the gear efficiencies. 

 It has elaborately discussed in detail in the entire 

book of engineering that the gear drives have very low 

mechanical efficiencies. Since factor relating to under 

frictional forces between the mating gear teeth, the erratic 

hunting of gears, and the back lash between the teeth cannot 

be more than 55%. Even though such gears are used for 

relatively small applications the efficiency is not more than 

42%. The El-bow Mechanism transmits the I/P power 

towards the O/P side such a way that the angular Forces 

produced in the slacks are simply transmitted with the help of 

pins which takes up the I/P power and the right-angle drive is 

transferred towards the O/P slack and pin assembly. Hence 

very little friction plays while the power is being transmitted; 

the Hunting and back lash one absent. Therefore, it is 

appreciated that efficiency as high as 90-92% are possible in 

gearless transmission mechanism. Here we are going to show 

two applications of El-bow mechanism. How it will become 

work, which we are showing by cutting the wood by attaching 

the wood cutter at the output shaft as well as we are also 

making it as compressor. It will suck the air from atmosphere, 

compress it & delivers it at high pressure. As we were 

Calculate the result obtained is, we can get the compressed 

air at pressure 2 bar. The first application of this mechanism 

was made use of the “Big Ben Clock having” four dials on 

the tower of London. This clock was installed some Time 

between 1630 to 1635 AD and still it is functioning in good 

condition. 

II. WORKING PRINCIPLE 

Here is a mechanism that carries force through a 90º bend 

Translating rotational motion around an axis usually involves 

gears, which can quickly become complicated, inflexible and 

clumsy-looking, often ugly. So, instead of using gears, this 

technology elegantly converts rotational motion using a set of 

cylindrical bars, bent to 90º, simple and smooth process that 

translates strong rotational force even in restricted spaces. A 

gearless transmission is provided for transmitting rotational 

velocity from an input connected to three bent links. As a 

result, rotation of the input shaft results in a recessional 

motion of the axis of the bent link. The rotary and 

reciprocating motion of bent link transmit rotation of input to 

90 degree without any system to an output shaft. The Gearless 

transmission or El-bow mechanism is a device for 

transmitting motions at any fixed angle between the driving 

and driven shaft. The synthesis of this mechanism would 

reveal that it comprises of a number of pins would be between 

3 to 8 more the pins smoother the operation. These pins slide 

inside hollow cylinders thus formatting a sliding pair. 0ur 

mechanism has 3 such sliding pairs. This whole assembly is 

mounted on brackets stand. Power is supplied manually here. 

The working of the mechanism is understood by the diagram. 

An unused form of transmission of power on shaft located at 

an angle. Motion is transmitted from driving to the driven 

shaft through the rods which are bent to conform to the angles 

between the shafts. These rods are located at in the holes 

equally spaced around a circle and they are free to slide in & 

out as the shafts revolve. The 0peration of this transmission 

will be apparent by the action of one rod. Although this 

transmission is an old one many mechanics are sceptical 

about its operation, however it is not only practicable but has 

proved satisfactory for various applications when the drive is 

for shafts which are permanently located at given angle. 

Although this illustration shows a right-angle transmission 

this drive can be applied also to shafts located at intermediate 

angle between 0 degree and 90 degree. In making this 

transmission, it is essential to have the holes for a given 

located accurately in the same holes must be equally spaced 

in radial and circumferential directions, be parallel to each 

rod should be bent to at angle at which the shaft is to be 
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located. These holes are useful for oiling to avoid blind holes 

shafts may have enlarged port or shoulder. This transmission 

may be provided centrally and in line with the axis of each 

shaft and provided with a circular groove at each rod or a 

cross-pin to permit rotation of the shaft about the rod simply 

active as a retaining device for shipping and handling 

purposed. 

We are showing two applications of this mechanism at a time- 

1) As a wood cutting machine the cutter is attached on the 

output shaft 

2) When motion is transmitted through mechanism to 

output shaft, the shaft will start to rotate at adjusted 

speed. 

 The speed is adjusted by means of pulley (i.e. RPM). 

The cutters Will also start to rotate along with the shaft the 

because of cutter is 250mm. the through slot introduces in the 

table for free rotation of cutter edges in table. Now the feed 

given to wooden rods or plywood to cut in desire shape and 

size. The speed is adjusted by means of pulley (i.e. RPM). 

The cutters will also start to rotate along with the shaft the 

because of cutter is 250mm. the through slot is introduced in 

the table. Now feed given to wooden rods or plywood to cut 

in desired shape and size. 

III. DESIGN FUNCTIONALITY 

A. Selection of Material 

The proper selection of material for the different part of a 

mechanism is the main objective in the fabrication of 

mechanism. For design engineer it is must that he be familiar 

with the effect. The manufacturing process depends on the 

properties of materials. The Choice of material 

for engineering purposes depends upon the following factors: 

1) Availability of the materials. 

2) Suitability of materials for the working condition in 

service. 

3) The cost of materials. 

4) Physical and chemical properties of material. 

5) Mechanical properties of material. 

B. Properties of Material 

The mechanical properties of the metals are those, which are 

associated with the ability of the material to resist mechanical 

forces and load. We shall now discuss these properties as 

follows: 

1) Strength 

It is the ability of a material to resist the externally applied 

forces 

2) Stress 

Without breaking or yielding. The internal resistance offered 

by apart to an externally applied force is called stress. 

3) Stiffness 

It is the ability of material to resist deformation under 

stresses. The Modules of elasticity of the measure of stiffness. 

4) Elasticity 

It is the property of a material to regain its original shape 

after deformation when the external forces are removed. This 

property is desirable for material used in tools and machines. 

It may be noted that steel is more elastic than rubber. 

5) Plasticity 

It is the property of a material, which retain the deformation 

produced under load permanently. This property of material 

is necessary for forging, in stamping images on coin and in 

ornamental work. 

6) Ductility 

It is the property of a material enabling it to be drawn into 

wire with the application of a tensile force. A ductile material 

must be both strong and plastic. The ductility is usually 

measured by the terms of percentage, elongation and percent 

reduction in area. The ductile materials commonly used in 

engineering practice are mild steel, copper, aluminium, 

nickel, zinc, tin, and lead. 

7) Brittleness 

It is the property of material opposite to ductile. It is the 

property of breaking of a material with little permanent 

distortion. Brittle materials when subjected to tensile loads 

snap off without giving any sensible elongation. Cast iron is 

a brittle material. 

8) Malleability 

It is a special case of ductility, which permits material to Be 

rolled or hammered into thin sheets, a malleable material 

should be plastic but it is not essential to be so strong. The 

malleable materials commonly used in engineering practice 

are lead, soft steel, wrought iron, copper and aluminium. 

9) Toughness 

It is the property of a material to resist the fracture due to high 

impact loads like hammer blows. The toughness of the 

material decreases when it is heated. It is measured by the 

amount of heat absorbed after being stressed up to the point 

of fracture. This property is desirable in parts subjected to 

shock an impact load. 

10) Resilience 

It is the property of a material to absorb energy and to resist 

shock and impact loads. It is measured by amount of energy 

absorbed per unit volume within elastic limit. This property 

is essential for spring material. 

11) Creep 

When a part is subjected to a constant stress at high 

temperature for long period of time, it will undergo a slow 

and permanent deformation called creep. This property is 

considered in designing internal combustion engines, boilers 

and turbines. 

12) Hardness 

It is very important property of the metals and has a wide 

verity of meanings. It embraces many different properties 

such as resistance to wear scratching, deformation and much 

inability etc. It also means the ability of the metal to cut 

another metal. The hardness is usually expressed in numbers, 

which are dependent on the method of making the test. 

 The knowledge of materials and their properties is 

of great significance for a design engineer. The machine 

elements should be made of such a material which has 

properties suitable for the conditions of operations. In 

addition to this a design engineer must be familiar with the 

manufacturing processes and the heat treatment shave on the 

properties of the materials. In designing the various part of 

the machine, it is necessary to know how the material will 

function in service. For this certain characteristics or 

mechanical properties mostly used in mechanical engineering 
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practice are commonly determined from standard tensile 

tests. 

 In engineering practice, the machine parts are 

subjected to various forces, which may be due to either one 

or more of the following. 

1) Energy transmitted 

2) Weight of machine 

3) Frictional resistance 

4) Lack of balance of moving parts. 

 The selection of the materials depends upon the 

various types of stresses that are set up during operation. The 

material selected should withstand it. Another criterion for 

selection of metal depend upon the type of load because a 

Machine part resist load more easily than a live load and live 

load more easily than a shock load. 

Selection of the material depends upon factor of safety, which 

in turn depends upon the following factors. 

1) Reliabilities of properties 

2) Reliability of applied load 

3) The certainty as to exact mode of failure 

4) The extent of simplifying assumptions 

5) The extent of localized 

6) The extent of initial stresses set up during manufacturing 

7) The extent loss of life if failure occurs 

8) The extent of loss of property if failure occurs. 

C. Materials Selected for Component 

Components are as given below 

1) Base plate 

2) Shaft 

3) Sliding rods 

4) Angles 

For above components mild steel is selected because, 

1) Mild steel is readily available in market. 

2) It is economical to use. 

3) It is available in standard sizes. 

4) It has good mechanical properties i.e. it is easily 

machined. 

5) It has moderate factor of safety, because factor of safety 

results in unnecessary wastage of material and heavy 

selection. Low factor of safety results in unnecessary risk 

of failure. 

6) It has high tensile strength. 

D. Properties of Mild Steel 

M.S. has carbon content from 0. 15 % to 0.30%. They are 

easily wieldable thus can be hardened only. They are similar 

to wrought iron in properties. Both ultimate tensile and 

compressive strength of these steel increases with increasing 

carbon content. They can be easily gas welded or electric or 

arc welded. With increase in the carbon percentage weld 

ability decreases. Mild steel serves the purpose and was hence 

was selected because of the above purpose. 

E. Machine Design 

The subject of MACHINE DESIGN deals with the art of 

designing machine of structure. A machine is a combination 

of resistance bodies with successfully constrained relative 

motions which is used for transforming other forms of energy 

into mechanical energy or transmitting and modifying 

available design is to create new and better machines or 

structures and improving the existing ones such that it will 

convert and control motions either with or without 

transmitting power. It is the practical application 

of machinery to the design and construction of machine and 

structure. In order to design simple component satisfactorily, 

a sound knowledge of applied science is essential. In addition, 

strength and properties of materials including some 

metrological are of prime importance knowledge of theory of 

machine and other branch of applied mechanics is also 

required in order to know the velocity. Acceleration and 

inertia force of the various links in motion, mechanics of 

machinery involve the design. 

F. Steps in M.D. Process 

Consideration in Machine Design When a machine is to be 

designed the following points to be considered: - 

1) Types of load and stresses caused by the load. 

2) Motion of the parts and kinematics of machine. This 

deals with the type of motion i.e. reciprocating, rotary 

and oscillatory 

3) Selection of material & factors like strength, durability, 

weight, corrosion    resistant, weld ability, machine 

ability is considered. 

4) Frictional resistances and ease of lubrication. 

5) Convenience and economical in operation. 

6) Use of standard parts. 

7) Facilities available for manufacturing. 

8) Cost of making the machine. 

1) Assumptions & Formula’s 

1) Considering power 0.25 hp calculations are made here 

2) Power given to mechanism 

P =
2 ∗ π N T

60
 

3) Density = 7850 kg/m3 

4) Disc diameter 200mm, disc thickness is 20mm 

5) Mass of shaft =  
πD∗D∗(length of shaft)

4
 

6) Mass of shaft=
πD∗D∗(thickness of disc)

4
 

7) Bending moment= w x  distance between weight and 

pivot. 

2) Calculations 

a) Mass of disc =4.9329kg   

weight of disc=48.3917 N 

P =
2 ∗ π N T

60
 

0.25 ∗ 746 =
2 ∗ π 200 ∗ T

60 ∗ 1000
 

T = 8903.5 Nm 

Bending moment = 48.3912*220=10646.064 Nm 

b) Considering Bending of Rod 

Mbmax=0.5{Mb +(Mb +T)0.5} 
𝛑∗𝐝𝟑∗ 𝛔  

𝟑𝟐
=12262.25 

D=13.5 mm; For standardization 15mm 

c) Calculation for Small Rod 

Considering 3 rods, hence it transmits same torque as above 

T/3 

T’=2967.33 N mm =3.142*45*d3/4 

 d=7.88mm   …………… (Where d is diameter of 

small rods) Diameter of input and output shaft 15mm; 

diameter of sliding link 8mm. 
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IV. DETAILS & ASSEMBLY 

A. Specification & Manufacturing of Parts 

1) Manufacturing Process 

The following are the various manufacturing process used in 

mechanical engineering. 

a) Primary Shaping Process 

The process used for the preliminary shaping of the machine 

component is known as primary shaping process. 

b) Machine Process 

The process used for giving final shape to the machine 

component, according to planned dimensions is known as 

machining process. The common operation drilling, boring 

etc. 

c) Surface Finishing Process 

The process used to provide a good shape surface finish for 

the Machine components are known as surface finishing 

processes. The common operation used for the process are 

polishing, buffing, lapping etc. 

2) Joining Process 

The process used for joining machine components are known 

as joining process. The common operation used for this 

process are soldering, brazing, welding etc. 

a) Welded Joints 
(1) Definition 

A welded joint is a permanent joint, which is obtained by the 

fusion of the edges of the two parts, to be joined together, 

with or without the application of pressure and a filler 

material. Welding is intensively used in fabrication as an 

alternative method for casting or forging and as a replacement 

for bolted and reverted joints. It is also used as a repair 

medium. 
(2) Advantages 

1) The welded structures are usually lighter than riveted 

structures. 

2) The welded joints provide maximum efficiency which to 

impossible innervated joints. 

3) Alteration and addition can be easily made. 

4) As the welded structure is smooth in appearance, it is 

good finishing. 

5) In welded structures, tension members are not weakened. 

3) Specification of Disc 

 Name of part: Disc 

 Material: MS 

 Quantity: 2 

Sr. 

No 

Description of 

Operation 

Machine 

Used 

Cutting 

Tool 

Measure-

ment 

1 

Take standard 

Discs as per 

design 

- - - 

2 

Facing both 

side of hub 

portion 

Lathe 

m/c 

Single 

point 

cutting 

tool 

Vernier 

calliper 

3 

Bore inner dia. 

as per shaft 

size 

Lathe 

m/c 

Single 

point 

cutting 

tool 

Vernier 

calliper 

4 
Drilling the 

hub at required 

Radial 

drill m/c 

Twist 

drill 

Vernier 

calliper 

point as per the 

drawing 

Table 4.1.3.1: Specification of disc 

4) Specification of Shaft 

Name of part: Shaft 

Material: MS 

Quantity: 2 

Sr 

No 

Description 

of Operation 

Machine 

Used 

Cutting 

Tool 

Measure-

ment 

1 
Marking on 

shaft 
- - - 

2 
Cutting as 

per Diagram 

Power 

hack saw 

Hock saw 

blade 
Scale 

3 
Facing both 

side of shaft 

Lathe 

machine 

Single 

point 

cutting 

tool 

- 

4 
Turning as 

per size 

Lathe 

machine 

Single 

point 

cutting 

tool 

Scale 

Table 4.1.4.1: Specification of shaft 

B. Sketch of Mechanism 

According to our study, the assembly sketch of gearless 

transmission is as follows, 

 
Fig 4.2.1. Gearless Transmission Mechanism 

V. CONCLUSION 

With the help of this system we can efficiently reduce cost in 

power transmission and further advancement in this 

technology can be made. There is clear analysis and 

fabrication 150 rpm to 180 rpm is safe for gearless 

transmission. This projects which looks very simple & easy 

to construct was actually difficult to conceive & imagine 

without seeing an actual one in practice. The model will work 

correctly as per design. We find that while acceptable 

analysis for existing mechanism can often be made quite 

easily, we cannot without insight & imagination make 

effective synthesis of new mechanism hence we are mould to 

present this our project gearless transmission at 90 degree (El-

bow mechanism) which have managed to successfully 

design. This mechanism can be used as an alternative for 

other geared mechanism for limited transmission of power. 
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Gearless mechanism is better than geared in cost as well as 

efficiency. 
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