EXPERIMENT NO. 5

To convert a Weston - type galvanometer into an ammeter
reading up to 1.0 ampere (0 - 1.0 amp. Range)

APPARATUS: A moving coil galvanometer (Weston type), high resistance box

(H.R.B), voltmeter, ammeter of 1.0 amp range, fractional
resistance box (F.R.B), rheostat, two plug keys, screw gauge,
battery (2 - 3 cells), sand paper and connecting wires, shunt
wire (copper).
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F.R.B along with K, in parallel to galvanometer. | closed K; and opened K,. | plug out

suitable resistance from H.R.B and obtained even number deflection on galvanometer,
Now | also closed K, and observed that deflection on galvanometer becomes zero. Then |

plug out shunt resistance S from F.R.B which makes deflection on galvanometer half. |

calculated resistance of galvanometer by formula

RS

G=—r
R-S

| took two more observations by changing values of R by same method. | calculated

mean value of resistance of galvanometer.

Then | noted the emf of cell using a voltmeter and calculated current passing through the

galvanometer with resistance R by formula
E

——— — =

[ = .
R+G )
| calculated the current required for full scale defﬁé@m by

oL
=\
JgEgxn

Where n is the total number of divi @15 in galvanometer scale. Then in order to convert

galvanometer into ammet culated shunt resistance by formula

Then | took a copper wire and used it as shunt resistance and measured its diameter at
different points using screw gauge and calculated mean diameter and radius (r). Then |
calculated length | of the wire by formula
e mréRy

=y p
| connected this length of wire in parallel to the galvanometer and this arrangement

worked as converted ammeter.
| connected ammeter in series to galvanometer according to circuit diagram and | took

out a suitable resistance from H.R.B and noted the reading on both meters. Then |
converted the galvanometer into ammeter and calculated the difference between two

readings which came out nil.
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OBSERVATIONS AND CALCULATIONS:

— SRR . i

Sy Half
. Deflection in . .
Resistance | deflection | Resistance | Galvanometer
Galvanometer ¢ .
No taken out ST TR ¥4 taken out Resistance
' from ', from F.R.B . RS
of =
H.R.B Observed | Corrected S R—S
Obs. R
(Q) (divs.) (divs.) (divs.) (Q) (D)
1 4000 30 30 15 120 123.7
2 4800 28 28 14 120 123.1
3 5500 26 26 13 120 122.7

u@@n valueof G=123.20Q

Current for full scale defection (using Ohm’s law): = (©)

E.M.F. of the battery (or cell) with a voltmeter £ ?3 volts
Total number of divisions on the galvano@;%r scale = n = 30 divs.
From observation No. 01 (take 1 o \ );

Resistance R = Ohms:

Deflection = &= 30 divs.

Current passing through galvanometer =1 = R 7 G (Ohm’s law)
Current for full scale deflection (30 div) = I, = E Xn
Hence QREEESIT T LEXS0 5060009 A = 0:315 A

£ (R+G)9 (4000+1232)30

Shunt resistance for conversion of galvanometer into an ammeter of range 0 - 1.0
amperes:

The range of ammeter for conversioni.e.1=1.0A

The shunt resistance = Rg = A G

i 0.315x1073 : _
A e 23.2 PR
=0.0388 0
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Calculation of length of shunt wire (Copper):
Least count of screw gauge = 0.01 mm

Zero correction =zero

Observed diameter = (i) 0.40 mm (i) 0.40 mm (iii) 0.40 mm

0.4040.4040.40
=0.40 mm

Mean diameter =

Radius of the copper wire = r =d/2 = 0.40/2 = 0.20 mm = 0.020 cm

Specific resistance of copper wire = p = 1.72 x 10° Q-cm

nréRg

Length of wire used as shunt=1[ =
o 3.14x (0.02)%x0.0388 - 2833 cm

1.72x 10~
Verification:
Checking the accuracy of converted galvanometer . )
Total number of divisions of galvanometer = n Q@divs. o@;pakcity.org 9"
e [ o_ 10
So, the value of each division of shunted galg@er = 0= 3 6
Reading of Shunted galvanaﬁéﬁ Standard Ammeter Difference
o @ = Reading (Error)
o Deflection C T2 gl
Obs. >
7 & “\J :
(div.) | (Al | (A) (A)
1 16 38 = — W52 0.01
2 22 0tdy Ll il N 072 0.01
3 27 0.90 Pakcily.org o .89 0.01
RESULT:

It is found that to convert the galvanometer into an ammeter reading up to 1.0 ampere, the
galvanometer should be shunted with a resistance of 0.0388 Q.
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VIVA VOCE:

Q: What is ammeter?

Ans: Itis a device used to measure the flow of current.

- Q! How ammeter is formed from éalvanometer?

Ans: Shunt is connected in parallel with the galvanometer.

Q: How range of ammeter is increased?

Ans: By decreasing the shunt which is connected in p%@ﬂlth the galvanometer.

S
Q: Why ammeter is connected in series? %@B

Q: Why resistance of amme st be very Iow?

Ans: Ammeter is connected In series m mea e the currne‘nt If resustance of ammeter is

) n
high then it will change the value of cu;hjent whlgl Ii.t_u to pe measure@
« /= :
§ —_ &

Q: What is the dlfference between an aﬁ"lrn&tev and)acgalvanometer?

Ans: When a galvanometer is shunted it becomes an ammeter. Galvanometer detects i
while ammeter measures the flow of current. '

Q: How voltmeter is different from ammeter?
Ans: Voltmeter is used to measure potential difference while ammeter measures the

. \
current. |

qq . - ’ W W ¢ - ,!4 __-I

Q: How much is the value of “g{ a?the centre of eartlg? |
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