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Ans. Tapped field control of dc series motor :
When traction motors have run up to speed an increase
in speed s still possible to the extent.of 15 to 30% by
weaKening she field strength. Since speed is inversly
propertional to flux, by reducing the field strength the
speed is increased. For reducing tl rofithe field
either a diverter is provi is tapped.

The advantage of field control is that it makes the
equipment very flexible. As for instance for city service
low speeds with frequentstarting & stopping are required.
The equipment can operate with full field. When the same
vehicle has to vofcmmn for suburban and inter urban lines
where higher speeds are required, it would require a
change in the gear ratio. So the provision of tapped field -
control eliminates the necissity of changing the year ratio.
Thus one type of equipment can operate various types
of services at a reasonable energy consumption.
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In this method the field resistance (R.) of the
series motor is tapped by decreasing the no. of turns of
the series field winding hown in the figure. The
resistance (R°) will thus flux is decreased and s|
e = ~ - v PRy
turns are cut out, field flux is weakened and speed higher .
than normal speed is achieved. A
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Ans. Metadyne speed control of DC Traction |
motor : The metadyne system of speed control |
estimates the energy loss and achieves a very smooth |
control during the acceleration neriod.

Consider a dc armature with two brushes and two |
poles. If current is supplied to the brushes A, A, the l
armature cure flux will be as shown and mainly cenfined ~

the poles as shown in Fig. ~
|

Fig. 1(c) -

=—DC SUPPLY

Traction
loa

Fig. 1.(d)

in figure. If there are load four brushes, current is supplied
to brushes A, A, and the armature cross flux will take
up the path as m:oé: in fig. Ifnow the current is mcvm:ma
to brushes B, B, as in figure, The armature cross flux
takes up v&: as _:a_omﬁma If the armature is rotated at
constant speed and current ‘I,” is fed into brushes A | A,,
an emf is induced in the wdg. between B, B, due to the
flux produced by I,. No emf is induced Uﬂio@: ALA,
and the voltage Gm?\ooz A A, is on account of the voltage
drop due to I,.3Since an emf. is induced across B,, B, a
current I, eS: flow in a load connected between :65

The resultant flux distribution on account of 1 and I, as
shown in fig. The total flux ($,) may be assumed to be
made up of two components ¢, and ¢, at right angles
and directed along A A, and B,B,. The rotation of the
armature in ¢, :&:oom o::u E, co?ﬁwo:\# and A, which
opposes the m:Eu_v\ voltage. m_:oo the o::dE is 8 kept
at its original value of the supply voltage must be induced
to over come E,. Under steady conditions

E, « ¢,=KIl, E, ¢, =KI,
EIl =E,1 HQ__N

This shows :Eﬁ the m/c behaves like a dc
Transformer only the rotational losses of :6 m/c need
be supplied by the driving motor.

If the supply voltage ‘E,” remains constantm, I,
remains constant the arrangement is quite suitable for
starting dc motors. The load current taken by dc motors
remains constant. As the load resistance increases on
account of the building up of back emf in dc motors I,
remains constant, E, shall increase and since E, is
constnat. I, increases to supply the necessary noion
After the Boﬂoam have run up to speed, the current ‘L.’
has to be reduced to the running value. For this purpose

<m:m8~. and regulator wdgs are employed.
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(b) E<plain with connection &_wﬂ.m:_ Hrm
/\ocmgacu of fluorescent lamp with glow Qza

As the filament is coated with oxides of barium
and strontium, resulting in thermionic emmission which
can ioinise the argon gas inside the tube. In the mean
while the bimetetic strip of the starter cools down and
breaks and pen the starter circuit. This sudden opering
of starter contacts results in an about change of current

p : ) linking with the choke coil and a high voltage surge is
long tube with an electrode at each end which are in the : B m s

. . f induced inside the choke coil which makes on filament
forra of coiled coil flament coated with an electron

: emitting material like oxide of barsi p . F, at high potential w.r.t the other filament F,. This
e g marcriak like OXICLI0L DARLININ and Sronsiin, _:o_so_:mJ\ high P.d is enough to ionise the gas medium

ﬁ choke coil.

— < :
starter. Operation : When supply is given to the circuit e m o= .
Ans. nearly full supply voltage appears across the starter 2 o :
c terminals, due to low resistance of filament and negligible j= =
o current through the choke. The starter is filled with some ) _
_I* U argon gas. At this high voltage the gas inside and a glow 3
Ly appears inside the starter. This warms up the bimetalic 2
strip carrying moving contant and the strip bends and mc :
gF; F. 8 short circuted the starter terminal. This gives a circulation =
S of strong current through the filament F, & F, and the m
i T £
Choke F
e
E
<
2
e

Construction : The fluroscent tube consists of a

The capacitor across the starter termina
avoid introduction of noise signals in the reception o

Thec
the ionised medium within safe limits. The radiation from

emitted mercury atoms falling on the phosphor coating

& F,and a large voltage drop. across the choke circuit.

circuit due to the low resistance path between the filament
results in whitish colour of light. The average life of the

flouresent lamp is also 4000 hours and its efficiency in

about 40 lumens/watt.
the capacitor ‘C’ is conected across the supply in order

the ions with the filament giving secondary emission. The
current does not flow afterwards through the starter
radio / trensistor neceiver being operated near the tube.
to improve the power factor which becomes low due to

FI

The inside of the tube is coated with fluresent powder, A

choke of high reactance is conected in series with the

filement and starter as shown in the figure. A starter is
connected in between two filament F, & F, as shown in
the figure. There is also a capacitor _m _:mao the starter.
A Snmo:oﬁ C is connected across The supply terminal
in order to improve power factor.

i.e. mercury and argon present inside :6 tube. This
results in passage of current between two electrodes
inside the tube. As long as the ionistion presents collision
between electrodes and mercury atoms continue. Further
emission from filament is possible through the striking

- the presence of high reactance choke coil.




