*A little consideration will show, that if the radius of the addendum circle of pinion is
increased to O1N, the point of contact Lwill move from Lto N.

*When this radius is further increased, the point of contact Lwill be on the inside of base
circle of wheel and not on the involute profile of tooth on wheel.

*The tip of tooth on the pinion will then undercut the tooth on the wheel at the root and
remove part of the involute profile of tooth on the wheel.

*This effect is known as interference, and occurs when the teeth are being cut. In brief,
the phenomenon when the tip of tooth undercuts theroot on its mating gear is known as
interference.

*Similarly, if the radius of the addendum circle of the wheel increases beyond O2M, then
the tip of tooth on wheel will cause interference with the tooth on pinion.

*The points MandNare called interference points. Obviously, interference may be
avoided if the path of contact does not extend beyond interference points.

*The limiting value of the radius of the addendum circle of the pinion is *O1N and of the
wheel is O2M.
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T12.20. Miinimum Number of Teelh on tThe Pinion in Order 1o Avoid
Interference

We have already discussed in the previous article thar in order to avosd imterference., the
addendum circles for the Two mating gears must cut the common tangent 10 the base circles between
the poinis of tangency. The Imiting condition reaches. when the addendam circles of pinson and
wheel pass through poimnes NV and Af (see Fig 12.13) respectuavely.

Let ¢ = Number of teeth on the pimnson_

y A
v -
- -
G -

@ =

Number of teeth on the wheel,
Moduale of the tecth,

Pitch carcle radiss of pinaon = or 2 Jf 2
Gearralo = T /1= R /r

Pressure angle or angle of obliguity.

From triangle O NP,
(N =(O, P + (PNY — 2 x O, F < PN cos PN
=% + R sinT @ — 2+ R sin® cos (90 + &)

ik PN = (L sand = Rsand)
=7 + REsinT 0+ 2 R sin” &
= 1 - - £ 2 = ’ -
= r [l A 3 s:;x B 52 %efn Q]:r‘[l + £(£ + 2}\"&"’ 0]
r r”~ - r~
- Linmuting radies of the pdnion addendum circle,
ON =rJ; + £(£+2)sin2¢=m—JJl Faz il B 2]5.»;:6
r - 2 4

Addendurmn of the pinion, where 4, is a fraction by which the standard
addendum of one mo<duale for the pinion should be muluplied in order
o avoid interference.
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1Z2.Z27. NEnimMmum nNumber o1 1leetn on the whneel in urger 10 Avoia

Iinterference
Let T = Minimum number of teeth required on the wheel in order 1o avoad
interference,
and Agom = Addendum of the wheel, where A, is a fraction by whach the standard

addendum for the wheel should be muluplied.
Using the same notations as in Art. 12.20, we have from mnangle O, MFP
(O,M) =(OPY +(PMY —2xO,Px PM cos O, PM
=R+ ¢+ sin”0—2 Rrsinécos (90° = @)
A PM = FPsmé=r)
=R+ st 0+ 2R rsin’ ¢
a2 [I " r251?30 | lrs.inlo]=R2 [I -_’;(L- 3 )sin:o]
R7 R RUR
s Limnting radius of wheel addendum circle,

mir ==& m. T rfz =y
OBM =R N+—]=+2z50"0=—_[1 + =] = + 2 |5~
L \I R(R ] Y i r(r ] ¥

We know that the addendum of the wheel
- OM — O,P

m T ¢ [z Norsecm m T
. = e el e > Sin - — a— [=_- = = 2
R Ay, m > 1+ I(T +_):sul @ > A HRP=R=mITI2)

Bl e =§[Jl +%(%+:}inlo -1]
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Gear Train

Sometimes, two or more gears are made to mesh with each other to transmit power from one shaft to another.
Such a combination is called gear train ortrain of toothed wheels. The nature of the train used depends upon
the velocity ratio required and the relative position of the axes of shafts. A gear train may consist of spur, bevel

or spiral gears.

Types of Gear Trains

Following are the different types of gear trains, depending upon the arrangement of wheels :

1.Simple gear train,

2. Compound gear train,

3. Reverted gear train, and

4.Epicyclic gear train.

In the first three types of gear trains, the axes of the shafts over which the gears are mounted are fixed relative
to each other. But in case of epicyclic gear trains, the axes of the shafts on which the gears are mounted may

move relative to a fixed axis.
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