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Abstract - This project "GEARLESS TRANSMISION USING 
ELBOWMECHANISM"canbeasmallandlightweightpieceof 
equipment that is capable of transmitting power at various 
angles without the use of gears. The El-bow Mechanism 
transfersinputpowertotheoutputsideinsuchawaythatthe 
angular forces generated in the slacks are transmitted with 
theaidofrodsthatabsorbtheinputpowerandpasstheright 
angledrivetotheoutputslackandrodassembly.Asaresult,it is 
recognized that gearless transmission mechanisms can 
achieve efficiencies of up to 92 percent. For transmitting 
rotationalvelocityfromaninputconnectedtothreebentties, 
a gearless transmission is given. The input shaft's rotational 
axis is angled in relation to the housing's rotational axis at 
various angles. As a consequence, rotation of the input shaft 
causes the bent link's axis to move in a processional motion. 
Thebent link's rotaryandreciprocatingmotiontransmits the 
primemover'srotationtoavariableanglewithouttheuseofa 
gearsystemtoanoutputshaft.AutoCADisusedformodeling, 
andANSYSisusedforanalysis.TheFabricationmodelanalysis 
ofthehubdimensionandfocusonspeedofrotatingobject is 
being presented in this paper. The project Gearless 
Transmission is a equipment, which is skilful and is having 
something precise in transmitting power at variable angles 
without any gears being manufactured. 

Key Words:Elbow Rods, Hub, Gearless transmission, 
Shaft. 

1. INTRODUCTION 

The gear drives are mostly used for accurate and variable 
power transmission in various sectors such as aerospace, 
defense, marine and automotive industrial cutting and 
machinetools,liftandhoistingequipment,etc.Gearshavea 
significant drawback in that they are less successful as a 
resultofmistakessuchasbacklash,whichcausesvibrations 
during operations and reduces product life due to higher 
wear rates. 

The project "EL-BOW POWER TRANSMISSION" was being 
minimized and convenient hardware, which is able and is, 
having something, rehearses in the sending power at right 
pointwith no pinionwheelsbeingfabricated.Themajorityof 
thematerialismadeaccessiblebyourschool.Thepartscan be 
effortlessly made in our school shop its cost is additionally 
less. 

Fig-1:ElbowMechanismsatRightAngle 

Thisundertakinggivesusinformation,experience,expertise 
andgroundbreakingthoughtsofassembling.It’saworking 
task and having assurance of achievement. This task is the 
hardwarehelpfulwhichcanimprovethenatureofthestuff 
being made and it can be made in less time, thus I have 
chosen this undertaking el-bow equipment is decent 
connectionslidersystemandkinematicchainstandard.This 
isadditionallycalledas"gearlesstransmissioncomponent" 
the system is extremely helpful for sending movement at 
right angle. Anyway in certain modern application "gearless 
transmissionatrightangle"canlikewiseworkatinsensitive or 
up to worm can be measured with an exact point plane 
andwormstuffandpiniongearwhichisconstantlyutilized in 
the business for various applications. 

2. LITERATURESURVEY 

 Skewshaft 

Theexpression"shaft",utilizedinthisprincipleshasawide 
significance and serves for determinations of all external 
componentsofthepart,includingthosecomponents,which 
don'thaveroundandhollowshapesand"slant"signifiesnon 
equalandnon-meetingssoshaftswhicharenon-equaland 
nonintersectingarerecognizedasslantshafts.Cogwheels: 
Gears are utilized for communicating power starting with 
onepieceofthemachinethenontothenext.Pinionwheels 
arenormallymadeofmetal andhavehighstrengthasthey 
need to run at rapid and move power productively. 

Purposetousegears: 

 Toincreaseanddecreasespeed 

 Toincreaseanddecreaseforce 
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 ToChangethedirection. 

DifferenttypesofgearsareusedtotransferpoweratRight 
Angle: 

 Bevel&PinionGear 

 Worm&WormGear 

 Hypoidgears 

 ElbowMechanism 

El-bow Mechanism devices are came to use for sending 
power however solid shafts aretwisted. Inthis the force is 
giventotheexternalplateandtheouterplatepivotsthrough 
whichtheshaftsandthroughwhichtheforceissenttoother 
plate which is available at point of variable angle. 

3. METHODOLOGY 
 

Fig-2:Methodology 

4. WORKINGPRINCIPLE 

The El-bow mechanisms, also recognized as gearless 
transmission, is device that transmits motion between 
drivenanddrivingshaftsatanyfixedangle. Thesynthesisof 
thismechanismrevealsthatithasanumberofpinsranging 
from three to eight, with more pins indicating smoother 
process.Byslidinginsidehollowcylinders,thesepinsforma 
slidingpair.Inourmechanism,therearethreesuchsliding 
pairs.Inahollowvessel,cylindersfastenedwitheachother. 
Brackets fixes with cast iron frame support the whole 
assembly. Electric motor gives power required. The 
mechanism's operation is depicted in the diagram. The 
motion is transferred with driving shaft to driven shaft 
through rods that are bent to match the shaft’s angles. As 
shaft rotate, these rods are positioned in holes equally 
spaced around a circle and can slip in and out. 

Althoughmanymechanicsaresuspiciousoftheoperationof 
this transmission, it is not only practical but has proven 
satisfactoryforanumberofapplicationswheredriveisfor 
shafts that permanently positioned at specified angle. The 
drivecanalsobeusedonshaftsatamidpointbetween(30° and 
150°). To allow transmission, the holes for each rod must 
be precisely positioned in same holes, which must 
gapedequallyinradialandcircumferentialdirections, 

parallel to each rod, and bent to angle, the shaft will be 
positioned.Iftheholesdrilledinshaftsendhave"blind" or 
closedends, a small ventis providedat bottomof each rod 
holetoallowaircompressedbytherods'pumpingactionto 
escape. 

5. APPLICATIONS 

Thehighlighteditemhasits moststretchedoutapplication 
asanaugmentationforanattachmentwrench.Theplanisto 
make it simple to arrive at latches in car and other 
mechanicalventures,where directadmittancetofasteners 
and screws is regularly restricted. Nonetheless, this 
innovation's future applications include a wide range of 
industries.Simplythinkabouttheopportunitiesforpower 
transmissioninpushbicycles,toysandhand-turnedgear,or 
fordevelopmenttransmissionavailableandoutdoorsignage. 

 For all types of four-faced tower clocks, driving is 
needed.The“BigBenClock,”whichhasfourdialson the 
London Tower, was used to create the elbow 
mechanism.Thisclockwasinstalledin1630ADand is 
still in good working order. 

 Systemissometimesusedforgangdrilling,whichis 
multi-spindle drilling process. 

 Used for drilling angles ranging from 0 to 90 
degrees. 

 PumpforlubricatingC.N.C.lathemachines. 
 Themechanismcomesinhandywhentryingtohita 

drive in a clumsy position. 
 Electronicandelectronicsystemairblower. 
 Themechanismhasabroadvarietyofapplications in 

electronic and computational technology. 
 In submarines, the elbow mechanism is used to 

move the periscope. 

6. COMPARISIONWITHEXISTINGSOLUTIONS 

 Design allowsvarieties ofshaftdiameters, both standard 
and non-standard, which isn’t really possible with the 
existinggeararrangementduetothecomplexityofgear 
manufacturing for skew shafts and the fact that 
standardization only allows to use shafts of standard 
diameter. 

 The proposed gearless transmission with pins can 
handleveryhighspeedsandloads,comparabletoworm 
gears, but not possible with crossed helical gears. 

 Sincethemechanismdoesnothavethesameslidingand 
pointcontactascrossedhelicalgears,powerlossisvery low 
in the introduced arrangement and it can be used for 
high loads with sufficient shaft and pin rigidity. 

 The key and most intriguing benefit of this proposed 
system is that it allows one to adjust the location of 
shaftsduringmotionorintermittentpositionaccording 
toneedby usingspecific types oflinks inplaceofpins, 
which is never possible in any current system. 

 Since any dimension of any part used, which doesn’t 
exceedtheshaft'sdimensionslimit,asignificant 
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reduction in machine size is possible. In short, a huge 
amount of space can be saved. 

 Thecostofrepairinganypartthatfailsisverylow. 
 Setupcostsareverylow. 
 Setupinstallationissimpleandtime-saving. 
 In contrast tocrosshelical and wormgear, links and 

pins are easier to manufacture. 
 Setupgenerallyrequiresverylittleexpertise. 
 
7. APPROACHTODESIGNOFMECHANISM 

In my study, the gearless transmission[3] mechanism is 
designed in AutoCAD software for motion transmission in 
between input rod and output rod from 0° to 120°. The 
hubs[2] are mounted on rod, made of three 120° pins that 
rotate and reciprocate to create a connection between the 
drivinganddrivenshafts.Thecompleteassemblyconsistsof 
the driving shaft, driven shaft, two hubs, and three pins. A 
rigidplatformsupportstheentirestructure(Castiron).The 
drivingshaft,drivenshaft,twohubs,andthreepinsmakeup the 
total assembly. A rigid platform supports the entire 
structure.For removingvibrations, pedestalsaremounted 
on the driver and the driven rods. The semi-circular path 
ensures power transfer at different angles (30° to 150°). 
Allowing the driving shaft to spin at a specific rate in a 
counter-clockwise direction causes the pins to roll. After 
that,Pinispushedinareciprocatingmotionwhenrotating 
for120°. 
 

Fig-3:Isometricviewofthedesign 

8. MODELLINGANALYSIS 
 
 IntroductiontoAutoCAD 

Uses of computer system (or workstation) to help in the 
development, alteration, study, or optimizing of design is 
knownascomputer-aideddesign(CAD).CADsoftwarecame to 
use in improving productivity, improve the designer's 
quality of design, improves designer's quality in designing 
andcommunicationthrough documentation,aswellasthe 
development of a manufacturing database. 

 IntroductiontoFEA 

Finite element analysis (FEA) is a method used to tackle 
problems in engineering and science that is typically 
approximate.Itisgenerallyusedtosolveproblemsforwhich 

no other solution exists. A precise solution that can be 
expressedmathematicallyisavailable.Asaconsequence,it's a 
number rather than method of research. Engineering 
strength of materials or the mathematical principle of 
elasticity, for example, can be used to assess the level of 
stress and strains in a bent beam analytically, but neither 
wouldbeveryeffectiveinassessingwhatishappeningina 
section of a car suspension system during cornering. 

9. SIMULATION 

 IntroductiontoANSYS 

ANSYS is a software package for finite element analysis 
(FEA) that can be used for a wide range of applications. 
FiniteElementAnalysis(FEA)isamethodofcomputingfor 
breakingdowna complex structureinto small (user-defined) 
pieces called components. The programme creates and 
solves equations that control the behavior of these 
components. On ANSYS, a simulation of the process is 
performed.Thesystem will besubjectedtoa static structural 
analysis to determine reaction of elbow rods[1], hub, and 
shafts.Fulldeformationandvon-misesstressanalysisare 
performed in static structural analysis. Importing motion 
loads to thecomponent allows simulation to take place. As 
dynamic loads, motion loads operate on components. As a 
consequence, simulation is used to conduct a detailed 
investigation into the process. 
 

Fig-4:Vonmisesstressofhubordiscplate 

Table-1:Staticanalysisresult 
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Table-2:Modelanalysisresult 
 

10. PROPOSAL 

Byformingslidingandrollingpairs,theelbowrodsaidinthe 
transmittingthepowerwiththeoneshafttotheother.The two 
cylindrical housings can possibly be connected with each 
other at any angle. I have suggested a system 
improvement that allows power to be transmitted at any 
chosen angle. Since the transmitting power is driven, this 
methodoftransmissionispossible.Thehousingcanbetilted 
atanyanglebetween-30°to30°.Thestressdistributionover 
a120-degreenut-boltcouplingisclosetothatofone-piece 
elbowrodsinclinedat120degrees.Thenutboltcoupling's 
strength is greatest at zero degrees (when shafts are 
parallel) and decreases as increase in angle. 

FABRICATION OF GEARLESS TRANSMISSION USING 
ELBOW MECHANISM 

11. COMPONENTS 

 Motor 

Electric motor is devices used to convert the electrical 
energyintothemechanicalenergy.Inmostelectricmotors, 
interactioninbetweenmagneticfieldsofmotorandelectric 
currents in winding generates force in form of torque 
appliedtothemotor'sshaft.Electricmotorscanbeidentified 
using factors like kind of power source, internal design, 
operation,andmotionoutputtype.General-purposemotors 
withstandarddimensions andcharacteristics providesimple 
mechanicalenergyfortheuseofindustries.IhaveuseWiper 
motor of 12 volt 10 ampere. 

 

 
Fig-5:Wiper motor 

 Frame 

Carbon content in M.S. ranges from 0.15 percent to 0.30 
percent.Theycanonlybehardenedbecausetheyareeasily 
welded. They have the same qualities as wrought iron in 
termsofproperties.Intermsofproperties,theyareidentical to 
wrought iron. With rising carbon content, compressive 
strength of steel and ultimate tensile strength of steel 
increases. They can be gas welded, electric welded, or arc 
welded with ease. Welding capacity declines as carbon 
percentage increases. That’s why mild steel came to use in 
frame. 

 Shaft 

Shaft is hard rotating machine element typically round in 
cross sectional area, as force is applied, it is able of 
transmittingpowerfromonetoanotherpart.Thedifferent 
members, for e.g., gears and pulleys are mounted on it. 
Material used in ordinary shafts is mild steel, when high 
quality is needed. 

 Transformer 

In the most basic sense, a transformer is something that 
transforms.Thetransformerisavoltagecontrolsystemthat is 
commonly used in AC power delivery and transmission. 
 

Fig-6:Transformer 

I have installed 12-0-12 center taped 3 ampere step down 
transformerforthemodel.Thegeneralaimoftransformers 
wastomaintainabalancebetweenelectricitygeneratedat 
highervoltagesandelectricityconsumedatlowervoltages. 

 DiscPlateorhub 

Steelismadeupofacombinationofcarbon,iron,andafew 
otherelements.Duetoitshighrigidityandminimalcost,itis 
heavily used in infrastructure, buildings, appliances, tools, 
automobiles,ships,machinesandweapons.Ironisthebase 
metal of steel. Iron is the base metal of steel. 

 Capacitor 

When connected to a power source, capacitors are simple 
passive devices with plates that can store an electrical 
charge.Thecapacitor,likeasmallrechargeablebattery,has 
theabilityor"power"tostoreenergyintheformofelectrical 
charge,generatingapotentialdifference(StaticVoltage) 
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across its plates. A capacitor is made up of more than two 
parallel conductive (metal) plates that aren’t connected or 
touchingbutareelectricallyseparatedbyairorsomekindof 
goodinsulatingmaterialsuch as waxed paper, mica, ceramic, 
plastic, or some form of liquid gel as used in electrolytic 
capacitors. 
 

Fig-7:Typeofcapacitor 

Capacitorwon’tallowDCcurrenttopassthroughitbecause of 
this insulating layer, which blocks it, thus allowing a 
voltagetoexistthroughtheplatesintheformofanelectrical 
charge.Acapacitor'sconductivemetalplatesmaybesquare, 
circular,orrectangular,orcylindricalorspherical,withthe 
general form, scale, and construction of a parallel plate 
capacitorvaryingdepending on itsapplicationand voltage 
rating. 

 Diode 

Adiodeisasemiconductordevicethatfunctionsasacurrent 
one-way switch. It allows current to flow freely in one 
directionwhileseverelyrestrictingcurrentflowintheother. 
ItconvertsACtopulsatingdirectcurrentDC,diodesarealso 
known as rectifiers (dc). The type, voltage, and current 
capacity of diodes are all rated. Anode (positive lead) and 
cathode (negative lead) decide the polarity of a diode 
(negative lead). When positive voltage is applied to the 
anode, most diodes allow current to flow. 

I have use A10 diode which is of 10 ampere and 230 volt. I 
haveuse4diodesandconnecttheminaconfigurationthatit 
canasabridgerectifier.Arectifierisdevicethattransforms AC 
into DC. 

 

 
 

Fig-11:Diodewhichis used 

 Electricpowerplug 

12Aplugisasmallplasticobjectwithtwoorthreemetal pins 
that fit into the holes of an electric socket and connect 
the appliance to the power source. 

 Someothercomponentswhichhelpinfabricationofthe 
project model as follows: 

 Glue gun: Itis usedto insulate the soldered area 
which is open and dangerous. 

 Electricalinsulationtape:Itisusedtocoverthe joint 
of wires. 

 Nutsandbolts:Theseareusedtotightmotorin frame. 
 Bendingwire:Itisusedtoholdthetransformeron 

frame. 
 Solder:Itisusedtojoinrectifierandcapacitor. 
 Solderingwire:Ithelpsinsoldering. 
 Wax:Ithelpsinsoldering 
 Screw:Itisusedtojointheshaftinoneanotherand 

transformer in the frame. 
 Welding machine: It to fabricate the frame and to 

weld shaft in motor. 
 
12. LIMITATIONSANDADVANTAGES 

The gearless power transmission system was designed to 
minimizetheuseofcomplexgearsandthewearconditions 
thatoccuringearsovertime,whichwouldnecessitateahigh 
manufacturingcost for gear replacement. When compared to 
gears,thismechanismissimple,cost-effective,andpowerful. 
Even,therearesomedisadvantagestothedesignthatmake it 
unsuitable for operations involving sudden loads, and it 
needs a low starting torque to operate properly. 
 

Fig-13:Fabricatedworkingmodel 

13. RESULTSANDDISCUSSIONS 

The final configuration will transmit power and torque at 
different angles, depending on the angular weakness of 
hooks joint. Wide-ranging applications of the drive can be 
discovered with further testing and advanced design 
analysis.Themodelfunctionsproperlyandaccordingtothe 
requirements. We can effectively minimize power transfer 
cost with the aid with this method, and can make more 
advancement in this technology. 

http://www.ijmmsa.com/


ISSN 0973-8355 

www.ijmmsa.com 

Vol 9, Issue 3, 2016 
  

35  

 

 

Fig-14:Topviewofworking model 

14. CONCLUSIONS 

During process of working on the experimental set-up and 
after much debate, it was discovered that the proposed 
arrangement can used for any set of diameters with any 
profile of shafts for skew shafts of any angle, but shafts 
surely have rotational motion around their own axis of 
rotation,transmitted motionisverysmoothanddesirable, 
and it can only be used for equivalent R.P.M. of driven and 
driving shafts by employing. Some efficient mechanical 
devicesperformsmoothlyregardlessofhowpoorlytheyare 
designed,whileothersdososolelyduetoprecisedesignand 
fittingoftheirmovingparts.Thisproject,whichseemstobe 
simple and straightforward to put together, was actually 
very difficult to conceptualize and visualize without first 
seeingoneinaction.Motionsnecessitatepriorstudy,whichI 
havedone.Idiscoveredthat,anacceptablestudyforcurrent 
mechanismcan be completed quickly, effectivesynthesis of a 
new mechanism requires insight and imagination. As a 
result, I am proud to present our project gearless 
transmissionatvariable angles (El-bow mechanism), which I 
am able to successfully design after a long and arduous 
process of conceiving its working concept. 
 

Fig-15:Anotherpictureofworkingmodel 

15. FUTURESCOPE 

 Itispossibletoincreasethetorquebearingpower. 
 Bendableflexiblelinkscanbeused. 
 Hasagreatfutureinroboticsandautomation. 
 In the near future, it could be used in the automotive 

industry. 
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