








particular Tcat e gor yT ofT deit yT butT onT theT wholeT if TyouT haveT chos enT aT diameterT whichT allows TforT

theseTteeth TallTofTthemTareTposs ibl eTandTtherefore Tthe yTwillTresultTinTdifferen tTnumbersTof TteethTforT

aTparticula rTdiameter 6TT

T

So Tin TthatT caseT isT thereT anyT basi c Trelations hipT thatT weT canT establi shT for TgearsT withT whichT meshT

withT eachT othe r DTso TletT usT takeT aT ver yT simpleT exampl e TsupposeT the reT isT anotherT gearT whichT is T

meshingT withT thisT oneT andT soT letT usT draw TtheseT teethT andT immediatel yT weT getT to TunderstandT youT

knowT asT theT teethT ofT h ear ToneT hav eT toT beT accomm odatedT byT the Taccomm odatedT byT theT toothedT

spacesT of TgearTtwoT there f oreT thisT particular Tcircum ferenti alT dist anc eT someth ingT like TthisT theTspanT

circumfe renti alT spanT of TthisT toot hT hasT toT beT accomm odatedT byT the TtoothT spaceT ofT theT

correspondi n gTgear TwithTwhichTitTisTmachine 6T

T

S oTthisToneThas TtoTaccomm odateTthisToneTlikewiseTthis ToneTwillThaveTtoTb eTaccomm odatedTbyTthat T

oneT andT immediatel yT weT comeT toT a TparticularT condit ionT thatT the Tcircumf e renti alT spanT ofT aT gearT

toot hT and Tit Ti sT correspon dingT toot hT spaceT the yT have TtoT beT theT sam eT forT meshingT gears Tbasicall yT

thisT PlusT thisT hasT toT beT equal TtoT thatT PlusT thatT okayT onceT weT hav e Testabli shedT thatT weT comeT toT aT

basic Trelations hipTbetwe e nTmeshingTgearsTlet TusThaveTaTquickTlookTatTthat 6T

T
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contactT andT movingT withT eachT otherT the Ttan genti a lT velociti esT whichT the yT haveT by TvirtueT ofT theirT

rotati onTrespecti ve Trotati onsTthatTtangenti alTveloci t yTmust TbeTequal 6T

T

S oTifTthisTtangenti alTvelo cit y TisTequ alTmindTyouThereTITshoul dTpoint ToutToneTthi ngTthatTthisTpointTofT

contact TthatTweThaveTdrawnThereTinTaTsimpli fied TformTtoTbeTonTtheTpitchTcircleTit Ti sTnot Talwa ysTsoT

butTforTallTpracti c alTpurp oses Twer eTforTtheT gearTcutt ingTthatTweTare Tgoin gTtoTdealTwithTthisTsortT ofT

simpli ficati on TisTyouTkno wT quit eTa cceptabl e TifTyouThaveTquesti onsTweT canTdefinitel y Taddr essTthemT

laterTon 6TSoTif Tthe yThaveTaTcommonTtan genti alTvel ocit y TweTcanTesta bli shTthatTifTthisTisTgear TnumberT

oneT ifT thisT isT gearT num berT two Tdefinitel yT v OTBTv ATtheseT two Ttangenti alT velociti esT andT whatT is T

v OafterTallTitTisTequalTtoTyouTknow Tangul arTvelocit yT �&TOTintoTtheTradiusrOTsoTthisToneTmustTbeTequalT

toT �&ATx Tr ATthatT isT veryT goodT butT weT alread y Tkno wT thatT �&TBTA�Œ�1������ ��������whereT nT isT theT RPMT okayT

rotati onsTper Tminute 6T

T

S oTifTthatTbeTsoTweTcanTsimpl y Treplac eT �&TOT�F�D�Q�F�H�O���R�X�W�����Œ��andT'jTandTweTcanTgetTnT ORT OTBTnT ATR TADT

soTthisTmeans TthatTnT OTnT ATpitchTradiusTisTequalTtoT sorr yT nTOTintoTpitchTradiusTofTJoTOTisTequal TtoTnTAT

intoTpitchTradiusTofTgearTATwhat TdoesTthatTulti mate l yTprovideTusTwithTit Tgive sTusTaTrelationTbetw eenT

rotati onal TspeedsTrotati onalTratesTofTtheTtwoTg ears TyouTknowTwithTtheirTresp ecti veTradiiTbut TinTcaseT

ofTgearsTweTgene rall yTuseTterms TlikeTnumberTofT teethT modul eTokayTterms TlikeTtheseTgen erall yTnotT

pitchTradiusTor Tsomethi ngTlikeTthat 6T

T

SoT canT weT relateT the TpitchT radiusT thatT meansT R OTandT R ATwith TotherT te rmsT thatT weT areT moreT

interested TtoTuse DTsoTlet Tu sThaveTaTlookTatTthatTwe ThaveTalre ad yTestabli shedTthatTFT πTZT BTmodul eT forT

gearsTwhichTare Tmeasuri ngTwithTeachTotherTthatTmeansTwe TcanTwriteTFT OTπTZT OTBTFTATπTZT ATdiameterT

ofT theT gearT OT dividedT by TnumberT ofT te ethT ofT gearT OT isT equalT to TdiameterT ofT gearT AT dividedT byT

numberTof TteethTofTgearTA 6T

T

W hichTessentiall yT means TweT canT alsoT simpl yT writ eT RT OTπTZT OTBTRT ATπTZT ATwhichTmeansT RTand TthatT

the yT areT proportionalT RT BTKT x TZ DTonceT weThaveT establi shedT this TweTnoticeT thatT hereT r OTπTr ATcanTbe T

replac edTbyTZT OTπTZT ATallTright DTr OTπTr ATBTZT OTbyTZT A6TS oTr OTπTr ATBoTZT OTbyTZT ADTsoTweTfinall y TwriteTthisT

oneT N OTz OTBTn ATπTz A6TS oT thatT if TsomeoneT asksT youT what Ti sT theT ratioT ofT the Trotati onsT ofT theseT twoT

gearsTyouTcan Tsimpl yTsa yTit2sTequ alTtoTn ATπTn OTou t pu t TπTinputToka yTthrou ghoutTtheseTlectu res TweTwillT





So let us first of all, so before going into further calculations for the calculations are required let

us finish up the introduction to gears. That is okay we understand now we have a rough idea of

what our gear and how they operate etcetera but let us in the introduction let us also established

why do we need them? Why do we need gears? So for that we can identify with the help of gears

we can transmit all from 1 shaft to another. 

So that means if there is a question of you know some space existing between the source of

power and the point of application of ultimate point of application, of power and if there is a gap

you can transmit the power with the help of gears, from this shaft to that shaft and maybe there

will be intermediate shafts also. Second we can obtain different rotational speeds on an output

shaft from an input rotating shaft.

So if there are 2 shafts and suppose you have thousand rpm on the input shaft and someone asks

you get input power get the input power to drive the output shaft at 500 rpm. Mind you from

1000 rpm in on the input shaft you have to have 500 rpm on the output shaft, so if you use gears

in  that  is  it  possible  to  drive  the  output  shaft  and  this  particular  rpm.  So  in  addition  to

transmission of power from 1 shaft to another you can also dictate the rotational speed of the

output shaft provided the input shaft is having a definite rpm.

Have different torque and handling capacities, so on a particular shaft you can have different dog

handling capacities that means if the output required output torque varies, okay you can make

use of gears or gearboxes to handle that torque. That means that if the torque becomes very high

so that you find initially that you cannot rotate that shaft you can have an intermediate gear box

which will allow you to you know overcome that output required output torque and make the

shaft rotate.

Second I next rotational motion to linear motion, let me give you an example by drawing a figure

okay.
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 I have rotational motion here and I have put a wheel here, this is rotating about this axis of

rotation and I have teeth on this, so I have already put a gear on top of this rotating shaft and

someone asks me to have linear motion like this. How can I do that? So for that one particular

example is that I can have something called a rack a straight-sided gear. You heard of the term

rack and pinion, so we are basically discussing that particular machine element pair the pinion is

the circular gear.

Pinion means a small gear in pair with a larger gear so it can also be rack and pinion, so this one

we are calling the rack and this one we are calling the pinion. So if this rotates this will move

towards this side alright, so with the help of this mechanism which is basically a gear pair we can

have rotational motion getting converted to straight-line motion. So naturally if you are able to

convert  straight-line  motion  actually  rotational  motion  to  straight-line  motion  you  can  also

convert straight-line motion to rotational motion.

This is also possible, so coming back to our discussion we can easily identify these uses of years

and many more. We have not mentioned so many other functions of years that we might be

having but these are you know quite simple examples very generic to make us realize, that yes

years are very much essential. Archer this one we have already established, so let us have a quick

look  at  some  numerical  problems.  It  will  be  very  interesting  to  discuss  1  or  2  numerical

problems.
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For example say I have problem that we were dealing with this year is rotating this shaft is

rotating at, say let us call it 1 N1 = 1000 rpm and here we have another gear which is rotating at

okay, this is N2. I do not know what is N2? But I have been told that this has, just a moment just

a moment this has 100 teeth. This is 100 teeth and say this one has 50 teeth, so what is given and

1 is given Z 1 is given, so this is Z 1 N 2 is not given and Z 2 is given.

So find out n2, so we can say the answer is N 2 / N1 being = Z 1 / Z 2 N2 is N1xZ 1 / Z 2 = N 1

is 1000 and Z 2 is 50, so we have a 2 here therefore N 2 is = 2,000 rpm okay, so this is quite

simple to understand if I have to give like this if I am given three values in that case I can easily

solve for the last value of the four. Let us have another example sorry that is it this looks quite

impressive 1 2 3 4 5 6 7 and suppose this is the data that I am providing you N1 is = once again a

1000 rpm Z1 = say how many 63, that means the number of feet on here 1 is 63 Z2  = 150 Z3  =

47, Z4 = 50, Z 5= Z 5 100, Z 6 = 50, and well Z 7 = 133.

Find out N7 find out N7, now first of all we should look at the problem this way, that what are

we supposed to find out? This rotational speed so this rotational speed we are given N1 so this 1

rotates this rotates that okay, rotates this rotates this etc. N7 has to be found out so first of all

what we should establish is this N1=N2. First these 2 rotation speeds are the same and whatever

the number of teeth on 1 it is absolutely you know not relevant to this problem.

It can have any number of T so N1 = N2 that 1 is not required. Next we understand that the

rotational speed sorry the tangential velocity at the periphery and at the pitch circle of 2 this



velocity must be =, so sorry I think I made a mistake here this rotates this way though this rotates

this way, I am sorry so this velocity let us draw it properly this velocity and this velocity the

other thing this velocity and this velocity they are the same.

And therefore we can totally drop this 1 from calculations, that into a fine line to understand this

is not required it is called I do gear what is its purpose? It does have a purpose it does not affect

the rotational speed ratio but it will be affecting the direction of rotation. So if it is rotating this

way this also will be rotating this way, please understand that the rotational direction that I gave

previously was wrong, so this is this way this is this way and this is therefore this is rotating this

way okay.

So since this velocity and this velocity are the same we can establish the same relation between

these 2, so first of all we can write thatN 2 then Z2 =N 3 is Z4 N 4 red 4. Next we again find out

that this is since this is a rigid body with same rotational speed also so N 4 = 5 and 4 = N5. Next

if N5 and N6 I mean if gear N 5 and Z5 number N6 Z6. And naturally N 6 is = N 7that is it with

this sort of relational ship conditions we can find out by solving these equations.

Now is it really you know painstaking you have to go through this 1 once your experience with

this and once you find out that the angles a number of teeth that I have given they are very

simple values, you can quickly calculate as well okay 1000 rpm, you say thousand rpm okay

1000 rpm what is the number of teeth ratio like in Z 2 and then for Z 2 and Z 4. So the number of

feed is becoming 1/3 so the speed must be becoming triple so 1000 rpm 3000 rpm 3000 rpm Z5

=100 and thatZ6=50. So again it becomes double 6000 rpm, so answer is 6,000 rpm 6000 rpm so

we this we come to the end of our first lecture thank you very much.


