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1.  General

taut-band suspension, electro~dynamometer type waitmeter and is originally

designed for measuring the Epstein iron loss, small power at low power fac-

tor.

2. Construction

The watimeter is housed in a bakelite case, and the indicator is shielded

with the double permalloy plates to avoid the influence of the external mag-

netic field. This low power factor wattmeter has the sensitivity to fullscale

with the input of the (rated voltage) x (rated current) x {rated low power

factor). One of the special features of this wattmeter is the superior charac-

teristics of power factor. Accordingly this meter is used for the measure-

ment of power at any power factor,

The external view and the internal connection of this meter are shown in

Fig. ! and Fig, 2 respectively.
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Knife~edge Pointer:

Mirror: This is provided to elemi-
nate parallax errors in reading the
indication on the meter., Read the
indication walue at the position
where you can observe the pointer
just overlapped on its of the pointer
in the mirror,

Zero Adjusiing Screw: This screw
is used to adjust the zero position
of the pointer in ¢ase that the point~
er ig out of the zero position. How-~
ever, if the shift of the pointer is

attributed to the bent pointer, the
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screw must not be used to amend the deflection because it may cause

reading errors,
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Seale: The scale is almost equally graduated into 120 divisions.

Voltage Terminal: This s used fof the voltage connection. The common
terminal is marked with (i—), and the others are marked with the respec-
tive rated voltage, '

Current Terminal: One of the terminals is marked with (1) to show the
polarity relation to the veltage coil, and the others are marked with the
respective rated current. .

Table of Multiplying Consatant: The table is located on the side of the
instrument cage, and is used to obiain the actual power value by multi-
plying the constant listed in the table by the indication value on the gscale.

Refer to the operational procedure for more detailed informations.

3. Specificafions _
Thechnical specifications and characteristics of TYPE 2041 are as
follows: '
Type: 2041
Class: Class 0.5, JIS C-1162
Over-all Dimensions: Approx. 180 x 260 x 140mm
Weight: Approx. 2. 9kg
Scale Length: Approx, 130mm-
Scale Division: 120
Frequency: 59, 60Hz
Overload Capacity: Voltage cireuit ........ 50%
Current circuit ....... 100%




4.

Table 1| General Measurement: Rating, Internal Impedance,
Rated Power Consumption VA

Range . Rati Internal Rated Power
ang ating Impedance Consuriniption VA
Voltage | 120V Approx 68,0000 | Approx 2,4 VA
Current 240 V "o12,000 " "o4,8 "
0.2A ] 4,8W] 9.6W i 31,3 " " 1,25 "
1
0.2/ 1A 1A 24W| 48 W " 1,09 " " 1,08 "
1A] 24W] -48 W LR P £ I B N 1 B
}. f SA 1t LR LR it
5A ] 120W | 240 W 0. 08 1. 50
5A ] 120W| 240 W " g.1o5 " ooa2.82 "
5 /25A
25A | BOOW | 1, 2KW " 0,004 " To2.50 "

Table 2 Epstein Iron Loss Test: Rating, Internal Impedance,
and Rated Power Consumption VA

Range Rat Internal Reated Power
8 nating Impedance Consumption VA

T Voltage 30V Approx 1,300 Q| Approx 0.8 VA
Carrent ™ 5OV 8,000 " T
0.2A 1 1.2W ] 2.4W " 31.3 " n .25 "

0,.2/1A i I " Tt Tt

1A BW| 12W 1.08 1. 08
LA W 12w " .70 " " 1,76 "
1 /54 541 30W| 8s0W o008 " " 1,506 "
Characteristics

Self-heating Influence:

External Temperature Influence:

External Magnetic Field [nfluence:

Power Factor Influence:

Operating Procedure

Approx, within 0.15%

Approx. within 0, 25%/ 1 Ddeg.
Approx, within 0, 8%/400AT/m
Approx, within 0. 2%, power

factor from 1,0t0 0.0

In case that this watimeter is used {for measuring the Epstein iron loss,

I8
refer to the insiruction manual of the Epstein loss tester,
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4-1 Preparations

(1
(2}

{3)

Place the instrument on a fairly level surface.

Checls the instrument if the pointer rests on the zero (G) position in
the seale. If not, turn the zero adjusting serew (Refer to Fig, 1)
located on the front cover by using a proper screw-driver until the
pointer stays at the zero position

Make sure the power source if off before making any connection to

the circuit to be measured.

4-2 Connections

{1}

Power

Bource

Measurement in Single Phase Circuit:

{Note) * Remember that this meter is

L a low power factor wattmeter
oac

and has the sensitivity five
times a normal watimeter,

* As shown in Fig. 3, connect

the voltage terminal {3} to the

H
T P
ey

T

load side and complete the

5 voltage connection through the
current circuit,

#* The meter will satisfactorily

Fig. 2 work with wiring connections

described above. If the pointer deflects reversely, reverse the con-

nection of the voltage terminals.-

Measurement in Three Phase Circuit:

B

Power
Source 8 - - Load

© Fig. 4 .
(Note) ¥ Three phase power measurement is made by con-
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necting two sets of wattmeters as shown in Fig. 4.
The power is indicated by the algebraical addition
of the indications on the two wattmeters. When the
power factor of the circuit to be messured ig less
than 50%, on one of the two wattmetersg the pointer
deflects off scale reversely, In this case, reverse
the voltage connection of the whose meter pointer
deflecis reversely to the end, and the meter will
indicate "positive’ value on the scale. Substruct
this value from the positive value on another me-
ter.

* In measuring the low power factor electrical pow-
er, if the instrument transformers C,T. and P, T.
are connected to the measuring circuit, the siight
phase angle difference of them gives a consider~
ably large influence to the indication of the wati-
meter, Therefore the accurate wattage measure-
ment cannot be expected with the instrument
transformers C. T, and P,’T. are connected to the
messuring circuit, the slight phase angle differ-
ence of them gives a congiderable large influence
to the indication of the waitmeter. Therefore the
accurate wattage measurement cannot be expected
with the insirument fransformers inserted in the

circuit.

4-3 Range Selection

(1}

In the measurement of the low power factor {(within 0. 2) wattage such
ag an Epstein iron loss test, select the voltage {or current) range
which is possibly close to the voltage (or current) value of the cir-
cuit to be measured. If the load current is unknown, first select the
largest current terminal for connection, and connect the power
source. Both voliage and current ranges are changed by selecting
terminals. The rated ratio of the voltage range is 2. The rated
ratio of the current range is 5.

*
Be sure not to compose an open loop in the secondary circuit of the
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current iransformer C. T, when changing the measuring range in the
situziion that the current circuit is connected to the secondary cir-
cuit of the current transformer, If the current transformer ig pro-
vided with a secondary winding shorting key, close the winding with
the key first, and then change the measuring range, If the key is
not provided, the range changing is made after switching off the
power source; or leaving the wiring connections on the current ter-
minalg ag they are which should be removed when alterpating the
connections of the current terminals, connect one end of the wiring
to the current terminal to be used, and then remove the wiring from
the current terminal not to be used.

(2) In measuring the power of DC or the small power of commercial
freguency arcund unity power factor, be careful when determining
the current or voltage range. I
If the completely same range as the current or voltage value is
selected for the mesasurement, the pointer of the waitmeter will
acale out. Therefore, estimate the approximate wvalue of the power
to he measured, and select the rated power range which suitable

(closed to and higher than) the estimated value.
4-4 How to use the table of multiplying constant.

Tabhle 3 {Rated voltage 120/240V, Rated current 1/54)

cos ¢ = 0,2 -
Voltage range : Multiplying Constant
Current range 120V 240V
1A 0.2 0.4
5 A i 1 2

The table of multiplying constant, as shown in Table 3, in the in-
gtruction label located on the side of the waitmeter is used to convert
the value read on the scale divisioned 120 into the power value, In other

words, the power is obtained from the following
Load power = meter indication value x multiplying constant

The constant is obtained from the following, however the constant
1

ghould be obtained from the table depending upon t‘njgz range of the voltage




or the current.

Multiplyfng constant = Rated current (A) xRated voltage (V)x Rated
power Facter {0, 2) / All number of division

{120}

4-5 Compsansation of Self-consumption VA
The indication value on the wattmeter is the total sum of the load power
and the consumption power of the coil (current or voltage coil} connected to
the load side of the wattmeter. Therefore, in case of small rated power such
as of this low power factor watimeter, the power conéumption of the meter
itself must be reduced from the reading on the meter,
a) Compensatio.n when the voltage coil is connected o the load side:
The connections are 23 shown in Fig. 5, and the loss of the voltage
coil is almost the same as the Indication vailue when the circuit is
unioaded. (In case that the power gource impedance is low, or load
power is comparatively smail), substruct this value mentioned above

from the reading to obtain the true load power.

Power Tioad
Source

2,0, ! Qurrent Uoll
V., Voltage Coil

Fig, 5

by Compensation when the current coil is connected to the load side:
In case that the current coil ig comnnected o the load side through the .
voltage coil as shown in Fig. 8, if the point of the volitage connection
is moved from P to Q, the wattmeter will indicate the loss of the
current coil. Substruct this value from the reading on the scale to

obtain the {rue load power,
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