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CHAPTER IV

THE APPARATUS
The appa:afus end its principle

The Epstein apperatus is the spperetus used in
measuring the total cors le¢sses of the specimen for
comercial and laboratory. It is constructed in such: a
way that its primery end szeccndary windings are placed
one over Lhe other_in four iong solinoidal sectioms slong
the sides of z aquare. The ncﬂikfrlength of the sectizn
$B Lt A2 centimeters, sod tha cells are wound on forme

approximately :
having a square ¢7os6 sectiocn of inside dimension 3 ¥ 3
or 4 X 4 centimeters. The secondery and prinary coil iz .
150 or 200 turns per section. The secondary is first
wound uniformly cveP the length of the form and then the
primery is wound on the sutside in the same manner. The
four pripery windings sre counpected in serlies aidiong,
and the four secondary windings ere slmlilar connected &r
two of primery windings afe copnected 1n series making
them into two groups and wren coonected these two groups
An paralilel and in secondery windings are connected in
similar menoer to the primary. The teéest specimens corsist
of ebout 10 kilogrems of steel stripe ¢f length about 50

centimeters in lenghbh and 3 centimeters in width. Im
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cutting the test specimens, holf of them ave cubtting ia

row (along the wey of rolling) and the cther haif i:

column (right angle to vhe war of rolling) in order to

get the true averege of the losses, because of their

nicro structursa of the materiel in rolling sersz not the
game., The like sample are placed oa opposite side of

the square. The strips are placed in-side the sﬁlinnid
in'edge %0 5ids endwice verss until they filled the space+
the s¢linoids and the strips ars alwsys placed on the inaide

square bHosrd, while tag primary and seccndary terminals

gere led I to some places sn the board.

Fig. 5

Epstein apparatus
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form fector o the current wave form and

: gTods secticnal aree of the specimen in c¢h

+
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The memsuring principle
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Fig., & Connections of Epsteln Apparatus

We can compared the Fpstein fpparatus with the
transformer. The circuit diagram is shown above. There-

fore the equiwalent circuit of the Epstein Apparatus is
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Fig. 8 Vector diasgram of Fig.?



Connections of the circuit.

1. The circuit is comnected in serise.
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Fig.9 Series connection
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2. Te circuit is conpected in series-

parallel.

157 /]

Fig.10 Series-Parallel connection
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W o= W
The watt meter reads 5 ﬁEIﬂw

The amplitude of the active component of the

curreat is.
Fa

Liw = Towt lop

' WO
W= Vg 5o+ Ing)
Lo = I = Ige

’ w2
o = 7 Ioy
where gﬁ ig the turn ratio. (Fig.6)
‘l"l
: i
For the seriss connected =5 = 1

W =¥ IQE + ¥ IEH
= ‘:TFE- + ?QI,&W
Woe = ¥~ ¥ I
2
., = W

sonmidr

wett logs in iron

i % =

Where ﬂfe
Tif = gatimeter reading
¥ = woltage inpub

Registence of the potential coil

8

of wasttmeter.
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Rules of iron testing.

According to VDE - Verschriften - GRUPFE > Band III

1. In measuring the iron losses and magnetiza-
tion characteristié¢ of iron must composed of the same
kind of iromn.

2, The weight of sample is aspproximately 110 kg.

3, The core loss are stated in watt.per kg.

The wave furmwof the induced voltage is pwre sinusoidel
and at the maximum flux density of 10 kilogausses and
15 kilogausses.

4. The per cent of changing loss factor is

measured at B . = 10 kilogausses after having heated

ax
to 100°C, for €00 hours.

5. The specified magnetizing characteristic
ought to specify al the two dififerent values of magnetic
field intensities and usually a pair of 25, 50, 100 or
500 ampere turns per ceatimeter.

6. The thickness of a sheet is normally of
0.35, 0.5 and 1.0 mm. Its thickness wmust be uniform,
the tolerence is ¥ 10 per cent of the value of thickmess

stated.

Design and constructicn.
The design hes been worked by Jollowing the rules

of iron testing stated above.
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1. Using 3 samples of:
a. Trensformer grade, 4 per cent of silicon
sheet steel.
b. ¥arnish coated, about 4 per cent of
silicon shesz® steel.

c. Tin coated sheet steel.
1
Fach of sample % ‘cut of about 110 kg. weight,; half
werng
wag: cut off parallel to the rolling direction and the
other halfl .was cul off in quadrature to the rolling
axis. Ity lengtls uas 47 centimeters and 3 centimeters in

width.

. cde (iven the maximum magnetic field intensity to
bg 100 ampere turns per centimater.

The mean length of the magnetic path of
sample is ‘188 centimeters.

The fotal ampere turns of the solincids

= 18800 amﬁere turns.

1T the solincid is wmound of 400 turns.

Therefore the total turns of the four
solinoids = 1600 turns.

Then the meximum curTtsnt in the winding is

18800,/1600

11.75 amperes.
D.C.C. lio. 16 S, W.G. with the rated meximum current:

12 amperes is the suitable size of the winding.
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The maximum in put voltage is 220 volts.

For series commection, the solimoid is stood
for 1600/220 = 7.3 turns per volt.

For series-parallel conmection, the solinoid

is stood for 800/220 = 3,7 turne per volt.

The primary end the secondary of each solinoid
were wound with D.C.C. Fo.16 3.%¥.G.. The number of turns
of the secondary is 400 turns and the primary ie wound
over the secondary of the same number of turns.In cons-
truction of wirnding.yield the solinoid length of 35
cenvimeters and the number of turns per layer is 200.

Two sets of solinoids were constructed.The first
set is composei of four,coils and the second sel is

Equare
composed of four round coils.In doing this, we can use
them ip comparision the loss in the round coil test set
and the square coil test set at the same Irequency and
amount of ampere turns. Bach set was placed on the sSquare

hoard and the terminals of the coils were led to the

termirals ¢on the board.
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