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S oR letR usR startR rightR away RandR lookR intoR someR ofR theR numerical Rprobl emsR someR multi pleR choiceR

questi ons RbothRpreli mi naryRandRdif ficult zRR
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teeth RdoesR the yR hav eZR theyR hav eR N55RteethzR S oR weR willR haveR NR wo rmR gearR oka y RdividedR byR NR

wormRm ustRbeRequalRtoR KjZZRZRwormRhearRoka yRequalRtoz R

R

S oRwe Rhav eRthisRoneRtoRbeRPj N55ZRNj=5Rdo RweRkno wRtheRwo rmRrotati onR NRwormR doRwe Rknow 7RY e sR

thisRisRsharingRitsRRPMRwit hRgearR numberRP ZRsoRthisRmustRbeRequalRto RNRwormzR-ndRKjZR isRalread y R

foundR outR andR therefor eR weR haveR NR wormR gearR equalR toR P5Z555 jP=RxR Nj=5R okayR andR what Ri s R

requiredRthisRoneRisRagainRconnected RwithRtheR b eve lRgearRpai rRthisRisRthe RsymbolRofRtheRbevelR gearR

a ndR it Ri sR taken RoutR andR givenR toR gearR-R howR man yR number RofR heatR doesR gearR -R haveR thatR isR notR

givenZRthatRdoesR notRmatter zR

R

W hateverRisRtheR rot ati onRofRtheRwo rmR gearRit Ri sRgivenRtoRtheRbev el RgearRitRisRgivenRbyRN 9NRratioRto R

theRotherRbev elRgearRandRthatRisRs haring RitRstarti n gRwithRgearR- RandRthat Ri sRitRif RyouRcanRfindRoutRtheR

wo rmRgearRrotati on RyouRhaveRfoundRoutRtheRrotati ons RperRminuteRofR -ZRsoRthisRisRtheRanswerRletRusR

workR itR outR =�¥ Rs oR 5ZR5R=RcancelsR outR withR thisR/55ZRP=R cancelsR outR withR this RNRokayR andR N=5RandR

therefor eRhowRmuch RisRthatR KZRNKRnoneRofRtheRothe r zR

R

L etR usR hav eR a RquickR lookR atR theR calculati onsR haveR we Rma deR aRmistakeR N PHRNNxRZNjZPRoka yR andR

thatR meansR this RisRP5 jP=xN555zR S oR thisR isR slightl y RlessR thanR N555RandR thisR isR being RgivenR toR theR

wo rm ZRs oR NR wormR gear jNR wormR HR PjN55R whichR isR equalR toR Nj =5R andR wormR g oesR upstairsR andR

therefor e Rit Ri sRP5Z555jP=xNj=5zRSoR=5R cancelsR wit hR thisR5 5R cancelsR out Riniti all yR andR =x/HP5R and R

therefor eR thatR weR haveR /5 5RP=Rgoes RintoR itR howR man yR timesRP=RN RNKRokay zR SoR theR an s werR isRNKR

rpmRthat RisRgoodz R
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LetR meR put RsomeR valueR hereR nowR howR muchR doR weR put RhereR seeR thes eR areR shownR gearboxR ratio R

e qualRtoRNj/RokayRweRstar tRwithRthe RaboveRstageRwithR ¼R after Rthis ZRsoRindist inctRlet Ri sRfindRoutRwhat R

theR rotati onsR perR minuteR ofR g earR - Rmotor RrpmZR soR weR sta rtR withR motorR rpmR N //5 RrpmR thenR itR

passesRthrou ghRthe Rgearb oxRweRsimpl yRmulti pl yRtheRratio ZRbecauseR thisRisRequalRtoRoutputRbyRinput zR

So RinputR multi pli edR byR outputR byR input RisR we1reR goingR toR giv eR usR theR output ZRoutputR rpm RofR theR

gearboxR mustR be Requ alR toRN// 5R intoRNj/R thisR one Rmulti pli edR byR thisR gearR ratioR whichR is RcomingR

afterRthis zR

R

Y ouR knowR inR theseR ge ar RratiosR thatR weR hav eR inR theR figu reR oka y RtheR figur eR isR some whatR likeR thisR

motorZR gearboxR andR thenR gearR oneR yearR twoR year R6ZRandR gearR /R thenR comesR w o rm RandR simpl yR aR

gearR mount edR onR theR wormR -R andR thisR isR ZWGRHR HTR kR equ alR tozR S oR inR thisR caseR thisR weR haveR

de fined RasRNj/RthisRisRN//5RandRthisRisRNP 6/Rtypical l yRthisRbecomesRyou RcanRs howRitRbyRcalcul ati onR

thisR isR Z NjZ PRxR Z 6jZ /R ok ayR multi pli edR byR wormR t oR form RhereR onceR again RthisR mustR beR formedR

rotati onsRperRminut e zR

R

S oR KjZR okayRmulti pli edRbyRK jZZ RKRisRPRandRthis RisRY5RandRthis Rrotati onRisRsharedRbetwe enRgearR - R

and RtheR wormRgearzRS oRthisRmustRbeRrotati ons RperRminuteRofR - Ralri ght ZRsoRhowRmuchRis RthisRN// 5j/R
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- RhelicalRgearRhasRnorma lRmodulesRofR /ZRP55RteethR andR helixR angleRofRN= 5Rthe RpitchRdiameterRofRtheR

gearR isR nearestR to RinR millim etersRY55 mm RYPYzPPmm R?/6R millim eters RandR noneR ofR theR othersR areR

nearRtoRthe RanswerRbyRles sRthanR=Rmillim etersRthat RmeansR noneRofRthemRareRcorre ctRbasicall y Roka y zR

S oRlet Ru sRfirstRseeRupRtillRnowRwe RhaveRbeenRdiscus singRaboutRspurRgears RnowRweRareRtalkin gRaboutR

helicalRgears RandRlastRinRtheRlastRlectureRweRhave RtalkedRaboutRaRproblemRofRthisRtypeRwhat RwasRthisR

problemRtheRprob lemRwasRthis RthatRifRyouRhaveRaRspurRgearRwithRmodul e RequalRtoR/RandRfeetRequalR

toRP55RweR can Rstrai ghtR awa yR cal culateR theR pitch RdiameterR toR beR modul eR int oR theR numberR of Rteeth R

equalRtoRY55RinRthisRcaseRlet Ru s RwriteRdown zR
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Let us do the preliminary calculations there are three zeros in the denominator there are three

zeros in the numerator and this one will definitely cancel out with this 3 2 6x4=24, so this is 36

so 36/25 x 75 x ¼ this gives us 3, this gives us 9, 9x3=27 so NA is coming out to be 27 okay. I

suspect that the gearbox ratio in the actual problems which I had designed previously it must

have been half in that case it would have come out as 54 okay.

But anyway whatever  we have started with this thing stands by itself okay the rotations per

minute of gear A would be 27, if we take this gear ratio to be 1/4 that is it okay. So even though

we are not able to do the problem exactly as stated here but the A box ratio is not mentioned I am

sure you have understood this thank you. So let us pass on to another problem.

(Refer Slide Time: 17:20) 



A helical gear has normal modules of 4, 200 teeth and helix angle of 150 the pitch diameter of the

gear is nearest to in millimeters 800mm 828.22mm 743 millimeters and none of the others are

near to the answer by less than 5 millimeters that means none of them are correct basically okay.

So let us first see up till now we have been discussing about spur gears now we are talking about

helical gears and last in the last lecture we have talked about a problem of this type what was this

problem the problem was this that if you have a spur gear with module equal to 4 and feet equal

to 200 we can straight away calculate the pitch diameter to be module into the number of teeth

equal to 800 in this case let us write down.

(Refer Slide Time: 18:22) 



Diameter sorry pitch diameter DP of spur gear equal to 200 so let us give the symbol first  M x Z

= 4 x 200 = 800 millimeters, however for the helical gear this is the spur gear yeah the other

speed of the helical gear in a helical gear what happens is that this distance taken normal to the

tooth orientation this one corresponds to okay, these dimensions if you take a section here it will

be coming something like this section if you take it if you cut it along this you will see the teeth

this way and this one corresponds to the measurements as per this module.

That is why this is called said to be corresponding to the normal module okay mn in this direction

however it  is slightly larger  naturally  this  distance is replaced by this  distance if you take a

section this way okay. So we are then we are mentioning the school okay we are talking about if

you look at the problem once we are talking about normal module, so in the figure coming back

to the hand-drawn figure we are talking about this distance these distances they call it on to the

normal module okay.

Hence if that is so the diameter which is existing here and because the summation of A, A, A,

like that okay it is slightly larger than the you know the distances which are obtained by the

calculation of the normal modules. So each of these sections they are replaced like this value and

what is this angle if you remember this angle is equal to the helix angle in this case say this is150

this angle let me write150, so if this is 150 this is the right angle and therefore this angle will be

150 okay.



This angle will be 150 and therefore we find if this is equal to X this one is equal to I mean E is

equal to we can write E = X / cos150 right and how many is make up the full diameter if you go

fully round as many number of teeth as many a values. So instead of having X values here the

diameter is made up of Z x X /cos15 let us replace 200 x now what is this X equal to this X is

equal to the distance covered by one tooth okay how much is that? That must be equal to π x M.

So π x M okay divided by cos150 if you find this out okay I think it will be coming out to be

828.22, so please calculate this because the top one just one moment yeah if you look at this

figure this distance which we are showing here this distance is nothing but the total okay this

total divided by number of P π M Z / 0 is π M, so this thing is equal to the circumference right.

So if you divide the circumference by π this cancels out and this becomes equal to 200 into

modules by cos15 which is equal to how much is that 800 / cos150.

And that will come out to be 828.22mm, so I hope this is all right this is equal to π x M we go on

adding π M divided by power 150 Z number of times and we get this value okay. So the answer is

822.22mm, so what we observe is that the pitch diameter of the helical gear is going to have

higher diameter than the corresponding spur gear if they have the same normal module. 

(Refer Slide Time: 25:41)



Power has to be transmitted from shaft  A to shaft  B the center  distance of the shaft  is  750

millimeters and the speed ratio output by input is to be 1 : 2 that means the speed has to come

down to half of its original value is 1 spur gear pair is to be employed with module of 2, the

number of teeth on the driven gear is 20, 250, 200, 25 none of the others okay. So let us write out

this is the center distance.

(Refer Slide Time: 26:20) 



How much is this? This is equal to 750 I have to employ two gears say I positing let me draw

them this is one gear and this is another gear I have to employ them what are their diameters  do

not know but if these are representing the pitch diameter DP1 and DP2 in that case I can say that

definitely the speed ratio N2  / N1 -  DP2  sorry DP1 / DP2 that means if n 2 is less DP1 must be less

okay.

So having a how do we get this from the basic definition of pitch diameters we are obtaining this

what is DP1 + DP2 = well DP1 / 2 + DP2 / 2 is simply equal to this distance Plus this distance RP2

and RP1, so it must be 750 so we write DP1 / 2 + DP2 / 2 must be equal to 750 that is good what is

n2 / N1 supposed to be n 2 / N 1 is supposed to be 1/2, so we further get so let us send this to that

side DP1 + DP2 = 1500 and  DP1 = twice DP1 = DP2 that is good let us replace DP2, so we get price of

DP1 = 1500 therefore DP 1 = 500 and therefore DP 2 must be equal to how much let us see DP 1 =

500.

So DP2  = 1000, which means, so the diameter has been found out so let us see what is to be

calculated so is this understood that DP1 and DP2can be found out from two relations that is the

center distance which is equal to the sum of the two radii that is equal to 7 5 750 and DP1 / DP2 is

equal to the ratio of the rotations per minute stated by using those two we have solved D P1 and

DP2 for the question is different.

Let us look at the question if one purl gear pair is to be employed with module 2 the number of

teeth on the driven gear is this is the driven gear driven gear is it serving the purpose yes as it is



connected to get a smaller gear if this has rpm X this rpm will be less than X okay, so because its

larger in size and it cannot we know their diameter values exactly the diameter will be brought

down by a factor of 1/2 okay a factor of two the item will be brought down by a factor of 2. 

So everything is satisfied now we have to find out the number of teeth on the driven here number

of T, so there has been ½ for so what we can say is that since DP2 is known to be thousand

millimeters and model is equal to 2 so we can write this must be equal to module 2 multiplied by

the number of teeth therefore Z is equal to 500 answer is none of the above why has the given a

question in which none of the above is the answer the reason is this very frequently students

make a mistake they put DP 1 + DP 2 = 750 and immediately they will get an answer of 250 they

will say yeah 250is there yes and they will stick on 250 okay. This is a trick tricky part of the

question yet we extremely alert so answer is none of the others.

(Refer Slide Time: 31:44) 

I think we have just a one or two minute so that I will just introduce this problem and ask you to

solve yourselves and I will provide the answer in one of the subsequent lectures and if time is it I

will discuss it ourselves a student is developing a setup in which he intends to rotate a fan at

8640 rpm from a motor rotating in 1440rpm okay. So almost six times the argument  has to

increase here the following gears within which are the ones that we should employ in a gearbox

which has only two shafts with center distance of 240 millimeters. So let us have a look at the

figure.



(Refer Slide Time: 32:27) 

This is the proposed figure motor 140 rpm gear with it gear to a you know auxiliary shaft and

this one sharing rpm giving it to another gear which is loosely fitted on the first gear not rotating

and not having any rotational relation with the first gear first kept and this one is connected with

the fan, so with only two shafts we are able to bring down the RPM once here and once there so

what should be the answer okay you can think about this we will discuss the answer in one of the

subsequent lectures. Thank you very much.


