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(54) TITLE OF THE INVENTION

Load Test Apparatus

(57) ABSTRACT
OBJECTIVE: The objective is to provide a load test apparatus that can automatically calculate the test load
value — after having the operator simply input the rated voltage and rated power values of the generator to be
tested and the test power value or test current value — and can also select the resistors to be used in the test
automatically. Another objective is to provide a load test apparatus that makes it possible to input the rated
voltage value, the rated power value, and the test power value or test current value and set the test load either
as a single-phase load or a three-phase load, doing so through a remote operation.
MEANS FOR ACHIEVING THE OBJECTIVE: The %,
objective is achieved by comprising the following elements: N S
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WHAT IS CLAIMED IS:

CLAIM 1
A load test apparatus, comprising:

Multiple resistors to which the output voltage of a generator is applied, and

Aload circuit that selectively connects at least one of the aforementioned resistors to the
aforementioned generator so as to generate the test load for the aforementioned generator,
wherein:

Said load test apparatus is characterized by further comprising:

An input means for inputting the aforementioned generator's rated voltage value,
rated power value, and test power value or test current value,

A mathematical operation means for:

Calculating the test resistance value required to generate the
aforementioned test load based on the aforementioned input voltage value,
the aforementioned rated power value, and the aforementioned test power
value or the aforementioned test current value thus entered,

Selecting resistors required to generate the aforementioned test resistance
value from the aforementioned multiple resistors, and

Outputting the selection result as a signal, and

A control circuit that connects the aforementioned resistors, which are required to
generate the aforementioned resistance value, to a load circuit upon entry of the
aforementioned signal.

CLAIM 2
The load test apparatus according to Claim 1, wherein said input means is provided in a unit
separate from the main unit part of said load test apparatus.

CLAIM 3

The load test apparatus according to Claim 1 or Claim 2, wherein said input means allows
either a single-phase load or a three-phase load to be set as said test load.
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DETAILED DESCRIPTION OF THE INVENTION

[0001]
TECHNOLOGICAL FIELD OF THE INVENTION

The present invention claims a load test apparatus and pertains to a load test apparatus for
power generators.

[0002]
PRIOR ART

Load test apparatuses are conventionally used to apply various test loads to power
generators to thereby test the power-generating performance of the generators. They are usually
provided with a large number of resistors with various resistance values. When testing a
generator, such resistors are selected as appropriate and connected in parallel so that the sum
of the generator’s resistance values equals a test load value (resistance value) applied to the
generator under test.
[0003] Specifically, such a conventional load test apparatus is provided with a circuit in which
resistors are respectively connected in parallel in such a way that any of such resistors can be
selected and connected in parallel freely. Also, said circuit is provided with electromagnetic
contactors, each corresponding to the respective resistor. The conventional load test apparatus
is further provided with a control circuit that controls the operation performed to open or close
each electromagnetic contactor. Additionally, the conventional load test apparatus is provided
with switches for opening and closing each electromagnetic contactor externally, said switches
corresponding to the respective electromagnetic contactors. This makes it possible to select
resistors used to form test load values through the operation of said switches.
[0004] Also, because such a load test apparatus can apply high loads to the generator easily, it
Is sometimes used to incinerate oil and carbon adhered to the inside of the exhaust piping of
the generator's engine.
[0005] Now, with such a load test apparatus, the operator determines the combination of
resistors to be used as a load through calculations based on various conditions, such as the
generator's rated voltage value, the resistance value of each resistor, whether a single- or three-
phase load should be used, whether a star- or delta-connection should be used, etc. Then, the
operator sets the connection switches for the resistors to be used.

[0006]
PROBLEMS TO BE RESOLVED BY THE INVENTION

However, the aforementioned calculations require electrical engineering knowledge;
therefore, it is difficult for a person without such knowledge to perform the task. Additionally,
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when the test is carried out on generators with different rated voltage values sequentially, the
operator must recalculate the test load value and reconfigure the switch settings each time.
[0007] Thus, in order to eliminate the disadvantages of the prior art described above, the present
invention is intended to provide a load test apparatus that can automatically calculate the test
load value — after having the operator simply input the rated voltage and rated power values
of the generator to be tested and the test power value or test current value — and can also select
the resistors to be used in the test automatically. Another objective is to provide a load test
apparatus that makes it possible to input the rated voltage value, the rated power value, and the
test power value or test current value and set the test load either as a single-phase load or a
three-phase load, doing so through a remote operation.

[0008]
MEANS FOR ACHIEVING THE OBJECTIVES
In order to achieve the objectives mentioned above, the present invention provides a load
test apparatus that comprises the following elements:
Multiple resistors to which the output voltage of a generator is applied, and
Aload circuit that selectively connects at least one of the aforementioned resistors to the
aforementioned generator so as to generate the test load for the aforementioned generator,
wherein:

Said load test apparatus is characterized by further comprising the following elements:

[0009] An input means for inputting the aforementioned generator's rated voltage value, rated
power value, and test power value or test current value,

A mathematical operation means for:
Calculating the test resistance value required to generate the aforementioned test
load based on the aforementioned input voltage value, the aforementioned rated
power value, and the aforementioned test power value or the aforementioned test

current value thus entered,

Selecting resistors required to generate the aforementioned test resistance value
from the aforementioned multiple resistors, and

Outputting the selection result as a signal, and
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A control circuit that connects the aforementioned resistors, which are required to
generate the aforementioned resistance value, to a load circuit upon entry of the
aforementioned signal.

[0010] Incidentally, it is preferable to use the following example method for the selection of
resistors required to generate a test load in the mathematical operation means:

(1) Have the power value of each resistor — as measured when a specific voltage is
applied — pre-stored in a storage means as data,

(2) Convert the required test load value to the value as measured when the basic voltage
is applied,

(3) Compare the test load thus converted and the above-mentioned pre-stored power
value data of each resistor,

(4) From the power-value data pieces, select the one with the highest value that is,
however, lower than the corresponding converted test-load value,

(5) Determine the difference between the corresponding converted test-load value and
the selected power-value data piece,

(6) Compare this difference with the above-mentioned pre-stored power value data of
each resistor,

(7) From the power-value data pieces, select the one with the highest value that is,
however, lower than this difference,

(8) Repeat the calculation performed to determine the difference between said difference
and the corresponding test-load value so as to obtain a new difference each time,

(9) Terminate the comparison when all power value data are greater than the newly
calculated difference, and

(10) As the resistors used to form the test load, select the resistors that correspond to the
selected respective power value data.
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[0011] Additionally, the above-mentioned load test apparatus is characterized by comprising
the aforementioned input means being provided in a separate unit from the other portions of
the aforementioned load test apparatus that are not the aforementioned input means. Regarding
input means, it should be noted that another input means is preferably provided in the main
unit part to allow the operator to perform operations directly on the main unit part of the load
test apparatus, thereby enhancing the operational convenience of the load test apparatus.
Additionally, the input means preferably comprises a touch panel to facilitate the operation
involving numerical input, etc. Additionally, either wireless or wired communication may be
used as a means for transmitting operational signals from the input means provided in the
separate unit to the main unit of the load test apparatus.

[0012] Additionally, in the above-mentioned two aspects of the load test apparatus, the
aforementioned input means is characterized by allowing the test load to be selected and thus
set as either a single-phase or three-phase load

[0013]
OPERATIONAL ADVANTAGES

As described above, the present invention is a load test apparatus comprising the following
elements:

Multiple resistors to which the output voltage of a generator is applied, and

Aload circuit that selectively connects at least one of the aforementioned resistors to the
aforementioned generator so as to generate the test load for the aforementioned generator,
wherein:

Said load test apparatus is characterized by further comprising the following elements:

An input means for inputting the aforementioned generator's rated voltage value, rated
power value, and test power value or test current value,

A mathematical operation means for:
Calculating the test resistance value required to generate the aforementioned test
load based on the aforementioned rated voltage value, the aforementioned rated

power value, and the aforementioned test power value or the aforementioned test
current value thus entered,
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Selecting resistors required to generate the aforementioned test resistance value
from the aforementioned multiple resistors, and

Outputting the selection result as a signal, and

A control circuit that connects the aforementioned resistors required to generate the
aforementioned resistance value to a load circuit upon entry of the aforementioned signal.

This makes it possible to automatically calculate the test load value once the rated voltage value,
rated power value, and test power value or test current value are entered. It also makes it
possible to automatically select the resistors to be used in the test and output the result so that
the control circuit can select the resistors required for the load test according to the signal thus
output.

[0014] Furthermore, because the aforementioned input means is formed and thus provided in
a unit separate from the other portions of the aforementioned load test apparatus that are not
the aforementioned input means, the operator can operate said load test apparatus remotely
through the operation of the input means at a location away from the main unit part of the load
test apparatus.

[0015] Moreover, the aforementioned input means is configured to enable the selection of
either a single-phase load or a three-phase load to be used as the aforementioned test load.
Accordingly, this makes it possible to switch the test load between the single-phase and three-
phase loads through the simple selection with the input method when single-phase generators
or three-phase generators should be tested sequentially or when a three-phase generator should
be tested under both single- and three-phase loads.

[0016]
EMBODIMENT OF THE INVENTION

The following is a detailed explanation of a specific embodiment of the load test apparatus
according to the present invention with reference to the drawings:

Figure 1 shows a schematic circuit diagram of the embodiment of the present invention.
Figure 2 shows the main unit part according to the embodiment of the present invention,
wherein diagram (1) shows the front view while diagram (2) shows the lateral view. Figure 3
shows the input unit according to the embodiment of the present invention, wherein diagram
(1) shows the front view while diagram (2) shows the lateral view. Figure 4 shows a circuit
diagram that illustrates the resistor portion of the embodiment according to the present
invention. Furthermore, Figure 5 illustrates the transition of the state of the display on the touch
panel, wherein diagrams (1) to (6) show how the state of the display changes along the
transition. Figure 6 illustrates the transition of the state of the display on the touch panel,
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wherein diagrams (1) to (8) show the transition in chronological order. Additionally, Figure 7
shows a flow diagram that illustrates the steps for selecting resistors to be used to generate a
test load. Furthermore, Figure 8 shows a flow diagram that illustrates the steps of setting test
conditions.

[0017] The components of the load test apparatus according to the embodiment of the present
invention are broadly classified into the following parts:

The load test apparatus’ main unit part 2 shown in Figure 2, and

Input unit 3 shown in Figure 3, which is provided as a separate unit from main unit part
2. As shown in diagrams (1) and (2) of Figure 2, the resistors and various circuits
described in a later section are accommodated in the housing of main unit part 2. Main
unit part 2 is also provided with casters 21 to make it easier to move main unit part 2.
Furthermore, it is also possible to apply a load to a generator to be tested, doing so in
main unit part 2 through the method described in a later section.

[0018] Additionally, as shown in diagrams (1) and (2) of Figure 3, input unit 3 is a small box
shape and is easy to move. It also makes it easy to select a place to set it up. Input unit 3 is also
provided with programmable controller 13 and touch panel 31, which acts as a means for
inputting data for generator testing, as shown in Figure 2 (1). Connector 32 for the electrical
connection to main unit part 2 is further provided on the back of touch panel 31’s housing so
that input unit 3 can be connected to main unit part 2 via a cable (not shown). Furthermore, it
is also possible to open and close the electrical path between the generator under test and the
main unit part through the operation of input unit 31, as described in a later section.

[0019] Also, as shown in Figure 1, the electrical configuration of main unit part 2 and input
unit 3 is as follows:

Touch panel 31 of load test apparatus 1 is connected to programmable controller 13, which
acts as a mathematical operation means for processing data entered through touch panel 31.
Furthermore, programmable controller 13 is connected to control circuit 11 for electromagnetic
contactors, etc., which controls the operation of cooling fan 4 that is used to cool main unit part
2 and the like. Control circuit 11 for electromagnetic contactors is connected in such a way that
it can control the operation of electromagnetic contactors M1 to MS8. Furthermore,
electromagnetic contactors M1 to M8 are provided in such a way that they can open and close
the electrical path that connects generator 6 under test and resistor groups R1 to R8 to be
activated as the test load. Incidentally, the power source for control circuit 11 for the
electromagnetic contactors, etc., and cooling fan 4 used herein shall be a single-phase, 100V,
50/60Hz, commercial power supply 5 dedicated to the cooling fan and control circuit. This is
because the rated voltage, frequency, etc., of generator 6 to be tested is not identified, and
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therefore, it is not appropriate to use generator 6 as a power source for the cooling fan and the
control circuit. Thus, it is necessary to secure a separate power source.

[0020] Additionally, a detailed configuration of resistor groups R1 to R8 is shown in Figure 4.
As shown in the figure, a single resistor group consists of three resistors. For example, resistor
group R1 consists of three resistors (1°s), i.e., Rrl, Rsl, and Rtl. Eight groups of resistors —
from said three resistors (1’s), i.e., Rrl, Rsl, and Rt1, up to resistors (8’s), i.e., Rr8, Rs8, and
Rt8 — have equal resistance values, respectively. For example, when the resistance values of
Rrl, Rsl, and Rt1 are ry, s1, and t1, respectively, they satisfy the following relationship:

rn=si=t

[0021] When the resistance values of the resistors from resistors (1°s) to resistors (8’s) are ry,
I2, I3, I, Is, I's, 7, and rg, the following relationship is established:

64r1=32r2=16r3=8rs=4r5s = 4re= 2r7=1rs

So, for example, if the load value of resistor group R1 is 0.25 kW at a given test power value,
R2 is 0.5kW, R3 is 1kW, R4 is 2kW, R5 and R6 are 4kW, R7 is 8kW, and R8 is 16kW. These
can be combined as appropriate to generate various loads.

[0022] It should be noted that the relationship among ry, r2, 13, r4, I, Is, r7, and rg is not limited
thereto but may be any combination of resistors with different resistance values that allows for
fine settings of the load. Furthermore, the number of resistor groups is not limited to eight. For
example, if a finer load adjustment is required, the number of resistor groups may be increased
accordingly.

[0023] Additionally, the resistors in each of these groups are arranged in a four-wire star
connection and are connected to generator 6 under test through the intermediation of terminals
N, R, S, and T. Incidentally, these resistors may be connected in a delta configuration. Among
the resistance groups, those having shared connections to either terminal R, S, or T are used
when the test subject is a single-phase alternator or when a single-phase alternating current is
extracted from a three-phase alternator for the test.

[0024] Therefore, according to the embodiment described above, the rated power value (rated
load) and the rated voltage value of generator 6 under test are entered through touch panel 31
first. Then, the test power value is entered as a percentage out of said rated power value, upon
which these data (numerical values) are transmitted to programmable controller 13. Then,
programmable controller 13 calculates the load resistance values required for the load test from
these data and selects — from R1 through R8 — the resistor group that should be applied and
where the sum of the resistors equals the load resistance. Next, a signal is sent to control circuit
11 for electromagnetic contactors, etc., so as to close the electrical path between the selected
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resistor group and generator 6 under test. Upon receipt of the signal, control circuit 11 for
electromagnetic contactors, etc., activates the prescribed ones of electromagnetic contactors
M1 to M8 to close the electrical path. This connects the resistor groups required for the test
and generator 6 to be tested.

[0025] Incidentally, the test power value may be entered in the as-is state instead of entering
the test power value as a percentage out of the rated power value. Also, the steps executed in
programmable controller 13 to select resistors used to generate the test load are shown in Figure
7. As shown in the figure, for example, the test resistance value is calculated based on the rated
load value and the test power value of generator 6 under test and is obtained as the load capacity
in terms of 208 V, which is the rated voltage value of the load test apparatus itself (S11).
[0026] Next, the load bank value with the highest value is selected from the load banks with
resistors’ resistance data, provided that it is less than the test resistance value (required load
capacitance), and the value thus selected is stored in the memory (S12). The selected load bank
value is then subtracted from the test resistance value, and the difference is used as the
remaining load value (S13).

[0027] The remaining load value is compared with the minimum load bank value. If the
remaining load value is less than the minimum load bank value, the control goes to S15 but
otherwise to S17 (S14). If the remaining load value is less than the minimum load bank value,
a load-on command for all the resistors corresponding to the load bank value concerned is
output toward control circuit 11 for electromagnetic contactors, etc. (S15).

[0028] Upon receipt of the load-on command, control circuit 11 for electromagnetic contactors,
etc., activates the electromagnetic contactors (among M1 to M8) that correspond to the selected
resistors and closes the electrical path between the resistors and the generator under test (S16).
If the remaining load value is greater than the minimum load bank value, the highest load bank
value is selected from the other unselected load bank values, provided that it is less than the
remaining load value, and the highest load bank value is stored in the memory (S17). In this
case, the control returns to S13.

[0029] In this way, the selection and activation of the required resistors are achieved by
repeating the selection of load bank values that satisfy the conditions of S14. The selection
steps described herein are presented by way of example. Different steps may be employed
insofar as it is possible to select resistors or a combination thereof that provides resistance
values equal to the test resistance value or resistance values approximating the test resistance
value within an acceptable range.

[0030] Next is an explanation of the input method involving the use of touch panel 31: First,
as shown in Figure 8, the screen view on touch panel 31 transitions from initial setting screen
S21 to test-type selection screen S22 (which allows the selection of the test type as described
in a later section) and then successively shifts to the screens where conditions can be set, i.e.,
to test-condition setting screen S23, basic-condition setting screen S24, and detailed-condition
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setting screen S25, in that order. Touch panel 31 is configured so as to switch its view to an
operation-status display screen once various conditions are set. The configuration of each
screen is not limited to the following examples but may be a different configuration insofar as
it allows entry of necessary test conditions. For example, a configuration in which the test-
condition setting screen and the basic-condition setting screen are integrated.

[0031] The following is a detailed explanation of the operation of touch panel 31: First, on the
initial state screen shown in Figure 5 (1), the operator uses a thin object having a rounded tip
to touch (hereinafter referred to as "touch™) the frame 34 which indicates "Execute." Next, on
the screen shown in Figure 5 (2), the operator selects the test to be performed from "Test
Conditions (Items).” The following is an explanation of each “test condition (item).”

[0032] If the operator touches "1. Load Test," the screen will transition to the view shown in
Figure 5 (3). Now, to set test conditions, the operator touches the frame 34 which indicates "1.
Condition Setting." When the operator touches it, the screen will transition to the view shown
in Figure 5 (4) where he or she can set the basic conditions, after which the operator enters the
rated voltage value and rated power value of generator 6 to be tested and then touches the frame
34 which indicates "Execute.” Incidentally, the numeric keypad is displayed in the blank area
on the right side of this screen, allowing the operator to easily enter numeric values simply by
touching applicable numbers. The operator touches a square entry frame 33 to display the
numeric keypad. The numeric keypad disappears when the operator touches it again after
entering a numerical value. (The same applies to each screen described below.)

[0033] When the operator touches the frame 34 which indicates "Execute,” the screen
transitions to the view shown in Figure 5 (5) where detailed conditions can be set. Here, the
operator enters the test load value (test resistance value) in terms of the percentage relative to
the rated power value and then enters the time (minutes) to apply the test load. Incidentally, up
to five test load values and the durations to apply them can be set on an as-needed basis. After
making these entries, the operator touches the frame 34 which indicates "Execute."

[0034] Next, the screen transitions to the view shown in Figure 5 (6). There, the operator
touches the frames 34 which indicate the test load-on time and the test load value in a
percentage, and then touches “Execute.” This will cause the test to start running under the
selected test load. To pause the operation, the operator touches the frame 34 which indicates
"Stop." To resume the operation, the operator touches the frame 34 which indicates “Run.” To
apply a different test load, the operator touches the frame 34 which indicates the time to apply
the selected test load and the percentage of the test load value, and then touches Execute. This
causes the test load to switch instantaneously.

[0035] And when running a performance test on generator 6 under test, the operator touches
"3. Generator Performance Test." Then, the screen transitions to the view shown in Figure 6
(5), in which the operator touches the frame that reads, “1. Condition Setting.” When the
operator touches it, the screen will transition to the view shown in Figure 6 (6) where he or she

EXHIBIT 1028



2000-162291 (P2000-162291A)

can set the basic conditions. In this view, the operator enters the rated voltage value and rated
power value of generator 6 to be tested and then touches the frame 34 which indicates
"Execute." Next, the screen transitions to the view shown in Figure 6 (7) where the detailed
conditions can be set. Here, the operator enters a numerical value representing the percentage
of the test load value (test resistance value) relative to the rated power value. Incidentally, up
to eleven test loads can be set on an as-needed basis. After making these entries, the operator
touches the frame 34 which indicates "Execute."

[0036] Next, the screen transitions to the view shown in Figure 6 (8). In this view, the operator
touches the arrow displayed on the left side of the frame 34 which indicates the test load value
in a percentage relative to the aforementioned rated power value, and then touches Execute.
This will cause the test to start running under the selected test load value. To pause the operation,
the operator touches the frame 34 which indicates "Stop." To resume the operation, the operator
touches the frame 34 which indicates “Run.” To apply a different test load, the operator touches
the frames 34 which indicate the time to apply the selected test load and the arrow on the left
side of the frame 34 which indicates the test load value in a percentage, and then touches
Execute. This action causes the test load value to switch instantaneously.

[0037] This embodiment also allows for a test on the speed regulator in the same way as in the
case of a power generator. In this case, the operator touches "2. Speed Regulator Test” first.
Then, the screen transitions to the view shown in Figure 6 (1), in which the operator touches
the frame of “1. Condition Setting.” When the operator touches it, the screen will transition to
the view shown in Figure 6 (2) where he or she can set the basic conditions. In this view, the
operator enters the rated voltage value and rated power value of generator 6 to be tested and
then touches the frame 34 which indicates "Execute.”" Next, the screen transitions to the view
shown in Figure 6 (3) where the detailed conditions can be set. Here, the operator enters a
numerical value representing the percentage of the test load value (test resistance value) relative
to the rated voltage value. Incidentally, up to six test load values can be set on an as-needed
basis. After making these entries, the operator touches the frame 34 which indicates "Execute."
[0038] Next, the screen transitions to the view shown in Figure 6 (4). There, the operator
touches the frame 34 which indicates a % symbol on the right side of the frame 34 which
indicates the percentage of the test load, and then touches Execute. This will cause the test to
start running under the selected test load. To pause the operation, the operator touches the frame
34 which indicates "Stop." To resume the operation, the operator touches the frame 34 which
indicates “Run.” To apply a different test load, the operator touches the frames 34 which
indicate the time to apply the selected test load and the % symbol on the left side of the frame
34 which indicates the test load value in a percentage, and then touches Execute. This action
causes the test load value to switch instantaneously.

[0039] It should be noted that, as shown in Figure 8, when the operator touches the frame 34
which indicates "ESC" in each of the settings screens for said three tests, the screen returns to
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the view shown in Figure 5 (3) in the case of a load test, to the view shown in Figure 6 (1) in
the case of a speed regulator test, or to the view shown in Figure 6 (5) in the case of a generator
performance test, respectively, as illustrated with the arrow representing transition 93 during
the ESC key operation. Additionally, when the operator further touches the frame 34 which
indicates "ESC" in each of said three screens, the screen returns to the view shown in Figure 5
(2), as illustrated with the arrow representing transition 92 during the ESC key operation. In
addition, when the operator further touches the frame 34 which indicates "ESC" in the view
shown in Figure 5 (2), the screen returns to the view shown in Figure 5 (1), as illustrated with
the arrow representing transition 91 during the ESC key operation.

[0040] Also, this embodiment makes it possible to apply a load to a generator to be tested,
doing so in main unit part 2 through the method described in a later section. This is performed
through the use of the following switches provided in main unit part 2:

Load-on switches S1, S2, S3, S4, S5, S6, S7, and S8 associated one-on-one with
electromagnetic contactors M1, M2, M3, M4, M5, M6, M7, and M8, respectively,

Generator connection switch S9, which opens and closes the electrical path that
connects resistor groups R1 to R8 and generator 6 under test, and

Input selector switch S10, which switches between a load-on operation with input unit
3 and a load-on operation with load-on switches S1 to S8.

[0041] Specifically, input selector switch S10 is used first to enable a load-on operation with
load-on switches S1 to S8. Next, load-on switches S1 to S8 that correspond to the load
resistance to be applied are turned on. Incidentally, the operator calculates the load resistance
value to be applied. Next, the operation of the load-application device is initiated when
generator connection switch S9 is turned on.

[0042] Thus, in the embodiment described above, the load and performance tests on generators,
as well as the tests on speed regulators, can be performed easily by inputting the necessary data
for each test through the operation of the touch panel. It should be noted that when the load test
apparatus is configured so as to allow both single-phase and three-phase test loads to be
available for the test load setting, it is preferable if the touch panel is configured to enable the
selection of a single-phase or three-phase load.

[0043] Incidentally, suppose that the input means is configured to allow the operator to enter
the conditions necessary for a test, including further re-entry of the values, or to run or stop the
load test apparatus and that the input means is further configured to display the entered values
and operating status of the load test apparatus. In this case, it may be appropriate to use a
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combination of a display, keyboard, and numeric keypad instead of a touch panel, as in the case
of personal computers.

[0044] Also, the display mode of the touch panel is not limited to the above-mentioned
embodiment. For example, when a separate numeric keypad is provided as a data input means
to facilitate data entry, the touch panel may be used in other display modes that can
accommodate operations other than data entry or the like. Additionally, in the description of
the embodiment above, the conditions necessary for a load test are set by entering the rated
voltage and rated power values of a generator and the test power value for each test. However,
the test current value may be entered in place of the test power value.

[0045]
EFFECT OF THE INVENTION
As described above, the present invention provides a load test apparatus comprising the
following elements:
Multiple resistors to which the output voltage of a generator is applied, and
Aload circuit that selectively connects at least one of the aforementioned resistors to the
aforementioned generator so as to generate the test load for the aforementioned generator,
wherein:

Said load test apparatus is characterized by further comprising the following elements:

An input means that allows for the entry of the aforementioned generator's rated voltage
value and the test power value or test current value,

A mathematical operation means for:
Calculating the test resistance value required to generate the aforementioned test
load based on the aforementioned rated voltage value and the test power value or

test current value thus entered,

Selecting resistors required to generate the aforementioned test resistance value
from the aforementioned multiple resistors, and

Outputting the selection result as a signal, and
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A control circuit that connects the aforementioned resistors required to generate the
aforementioned resistance value to a load circuit upon entry of the aforementioned signal.

Accordingly, the operator doesn't need to calculate the load resistance value corresponding to
the load to be applied to the generator to be tested. Moreover, the resistors used to generate the
load resistance value are set when the operator enters the rated voltage value and the test power
value or the test current value, thus making it possible to perform the task of generator testing
efficiently.

[0046] Additionally, the aforementioned input means is formed and thus provided in a separate
unit from the other portions of the aforementioned load test apparatus that are not the
aforementioned input means. This makes it possible to provide a load test apparatus that allows
the operator to set a place to operate the load test apparatus, doing so with a degree of freedom
regardless of where the generator is installed. Furthermore, the aforementioned input means is
configured so as to allow the operator to select either a single-phase load or a three-phase load
to be set as the aforementioned test load. This makes it possible to provide a load test apparatus
that can easily handle both single- and three-phase test loads.

BRIEF EXPLANATION OF THE DRAWINGS
Figure 1 shows a schematic circuit diagram of the embodiment of the present invention.

Figure 2 shows the main unit part according to the embodiment of the present invention,
wherein diagram (1) shows the front view while diagram (2) shows the lateral view.

Figure 3 shows the input unit according to the embodiment of the present invention, wherein
diagram (1) shows the front view while diagram (2) shows the lateral view.

Figure 4 shows a circuit diagram that illustrates the resistor portion of the embodiment
according to the present invention.

Figure 5 shows the transition of the state of the display on the touch panel, wherein diagrams
(1) to (6) show how the state of the display changes along the transition.

Figure 6 shows the transition of the state of the display on the touch panel, wherein diagrams
(1) to (8) show the transition in chronological order.

Figure 7 shows a flow diagram that illustrates the steps for selecting resistors to be used to
generate a test load.
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Figure 8 shows a flow diagram that illustrates the steps for setting test conditions.

EXPLANATION OF REFERENCE CODING
1: Load test apparatus
11: Control circuit for electromagnetic contactors, etc.
13: Programmable controller
2: Main unit part
21: Caster
3: Input unit
31: Touch panel
32: Connector
33: Entry frame
34: Indication frame
4: Cooling fan
5: Power supply for cooling fan and control circuit
6: Generator to be tested
91, 92, and 93: Transitions during ESC key operation
M1, M2, M3, M4, M5, M6, M7, and M8: Electromagnetic contactors
N, R, S, and T: Terminals
R1, R2, R3, R4, R5, R6, R7, and R8: Resistors
Rrl, Rsl, and Rtl: Resistors (1)
Rr2, Rs2, and Rt2: Resistors (2)
Rr3, Rs3, and Rt3: Resistors (3)
Rr4, Rs4, and Rt4: Resistors (4)
Rr5, Rs5, and Rt5: Resistors (5)
Rr6, Rs6, and Rt6: Resistors (6)
Rr7, Rs7, and Rt7: Resistors (7)
Rr8, Rs8, and Rt8: Resistors (8)
S1, S2, S3, S4, S5, S6, S7, and S8: Load-on switches
S9: Generator connection switch
S10: Input selector switch
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Figure 7
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I, Yukie Hirose, hereby declare as follows:

1. I, Yukie Hirose, hereby certify that I am a professional translator fluent in both
Japanese and English and I am competent to translate from Japanese into English.

2. I am a translator at Nelles Translations, which is located at 3 Grant Square, #336,
Hinsdale, IL 60521.

3. Ipossess advanced knowledge of the Japanese and English languages.

4. The attached translation is, to the best of my knowledge and belief, a true and
accurate translation from the Japanese patent JP2000-162291 to English.

5. Tdeclare under penalty of perjury that all statements made herein of my own
knowledge are true and all statements made on information and belief are believed to
be true, and further that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment or
both, under Section 1001 of Title 18 of the United States Code.

Dated: 10/23/23 . [

v ot T

Ms. Yukie Hirose

US.107080211.01
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