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7}. Features (&%)

1. 15§32 580= g AYP-ASH o|ofof sttt (8]47]7] - 1/4 hpo g AHA)

2. A&7 WAV T AA SHEOAN 2ol HF7IAY §4(&=, EF, 7|, #o5)s 1z ZAFx1
Aon ZF nAFAE vIET AR, EHIA, B3], S3IPeY FF ARIE0] =EF FANE 0] 329
/gt Aol &olsty, WA BF9] 75 SAVIEHIE 7 merd & Qlojof sttt

3. Be As7| A A7 st AR VIR YRz 4 H SASEIZE EEo
golstoz =9 olsdE = s5rutE =Hst & 4 Qlofof st

4. A7 As7)/E4R7= Ad, 2H 2 5d 440l 7hsstes AVIAL ZHAA AEAA W9 A&
At B mHEo] AAEo] AR As7]/ LAV A AH, 24, 5d #4d0] 7hsdliof st

5. 72 =2 w58 FH|dd FZ vste A esAfor BEQ HORR FAE0] o] 7|7 B
7150l 7hsshiof st

6. Aol =& iEE%’JlOiE A= gt stolA Absste], =238 AoflA AC/DC &dAl, AC/DC A
FA 1e 387, ﬁ A, 8Al'd LARAI QLIS 55 ZFojof gt} AL EQJo]E o] &5to] AREA}
7F dote PEE MP7Ms € 5 oy, 7 Al Ao o5 A7) 71715 Aol & & A=F S
7Fs sliof st

7. =& ATEQOlZ o]&sto] AFH FJEE A= Ao tAE 0|7t 7hsstn, HolEE AAgsto] st

+ 2= E 2" 4 Qlojof gtk

8. 4-743t SHA/ALETIEAY EF, £ A A= YAEgsto] AMelste s sfofstt, FEA= 4443
Aolg & 4 Qlojof st

9. AT edA= 3 4 b AAMAYAlcr A JHAARAY, 1 LR (A, B) ddseol
7Festolof o, 17 At AAEE 347 ¥ RS BAl 570] 7hsdtojof gttt

10. o] AlAHRl2 AE7]/LA7] FallaEol 7Hsstol HAY FH|, 47|19 P8 5= HE7Hs dhof stH
A&71/87d719] AEF2 Eold "HE=R AAste 717]19] Y7-E 7
mporet Qe & S545H AATEo] Qlojof gt

11. A&7 /LRZI7HR] 2330] 7Hash vl 24 Hro] A AR glo] &o2 3o 7hssfiofeitt.

12. sH=2 2 FHl& Aoz Asr]/E4R7]9] 429 FAM0| gt Hnads-on Experienceg &
4 Qlojof gt}

13. AT EY o]

1) Alo] 2o 157) wlgtE gAZeo] & 4 Qv A= &

2) 871 HiEtE A0 SAAIZE 4 S

3) B UERE AMEAPE Hshs W2 fAaZHolE £247s.

4) g Aol A2 AMEAT Yot E%LE HaPts

5) AC/DC JAFA, AC/DC H4A, A7, 30X, 8-A'd eAdEAAE, EI-KTA 59 o
7HA] WetE gAaEeo]l & & ‘il%

6) 578 HICIHE A7Asto] AFEAE ot 22z med & 4 glon, A% HolH= ASCIFE Q]
o|El2 WY 7}5dto] AMEAT HUsh= FEQ] HojEj& Wgho] 7hs.

7) ARAI R = FAO] 8719 mEYPS HAEY0]l & & o, /9 MY L& HE Aog UE
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8) Time base®} trigger?] A|oj:= A=/ oA Alof & 4 lojof girt.
14. Algefold 28 A7|717]19 Aules otido 719l 3D= f&sto A5 4 qlofof sty o}
SAz AR 2ok FH| S Hixlstal &AF 3 Hoj@ 4 Qlojop ot
15. 7189 B Fu|et =gt AAZE 7hestojof stu, 7|& Aol AR fl5og Qg ~Z0] £
Alegof] ®sliE]X] Qkofof sict.
16. 2+ A7)717]+= A0l &8tstrlo] Adst 37191 (308(H)X291(H)X490(D)mm, 24kg)o|st= St}
L}. Specification (N5124)
1. As X=7]/2X7] (DC Motor/Generator) : 5 ea
1) A, 24 2 5H #440] 7hsstes AV|AL 2d8ARL AEAA HAY HETAPT Be mHTO
As &
2) A=7] &2 @ 175W
3) ¥R7] &9 1 120W
4) A¥st &£ @ 1800RPM
5) ARst A&7 A7 2.8 A
6) ARt 7] A7 1A
7) Stator : Laminations - 4 Salient Poles
Stacking - 35mm
Turns per Coil - 79(Series), 950(Shunt)
Connections - Series(Series), Parallel(Shunt)
Wire Size - N, 19(Series), N, 29(Shunt)
Resistance - 1.7Q(Series), 265Q(Shunt)
8) DC Rotor : Laminations - 25 Slots
Stacking - 35mm
Commutator - 75 Segments
Poles - 4
Type of Winding - Wave
Turns per Coil - 16
Wire Size - N, 25
Coil Pitch - 1-7
Commutator Picth - 1-38
Resistance (Rotor + Brushes) - 8Q
9) BT : 4o} £YRA| B Fapre,
10) 357 4257, M7 2AEEE BUAANAGES P2ATI)7L BF BHTO] ATE.
11) Elo]YHEES 24T 4 A=F AFLERO] Geared Pulley 2A]
2. =8 S =X57] (Squirrel Cage Induction Motor) : 2 ea
1) Delta =+ StarZAl A&0] 7hHsstes UAAEA 28 o A4H Zs ndHo AloH
2) A5710] gt 7| sAlol= Al ET] AV Vlss At
3) Bfol WEZT AMAE & UALF Geared Pulley’t AFZE R0 HA]H
4) = H 175 W




5t &% : 1670 rpm
5t A5 1.2 A
7) Stator : Laminations - 36 Slots
Stacking - 35mm
Poles : 4
Poles : 3
Phase Sequence : 1-2-3
Type of Winding : LAP
Coil Pitch : 1-8
Turns per Coil : 43
Connections : Series
Wire Size - N, 24
Resistance - 12.5Q/Phase
8) Squirrel Cage Rotor : Laminations - 45 Closed Slots
Stacking - 35mm
Aluminium Conductor Bars, Short-Circuiting
Endrings, and Cooling Fins Molded within The

Laminations.

HAY F=%-57] (Wound Rotor Induction Motor) : 2 ea
1) Delta = StarZdl Aol 7h5stes nAAEA 7 Ao F&UAp} 55 mumo] A2,
2) YA REAS7], old7], BE7HH AEY Y7, AGHEY7], SelsynAlo], Fotp HET] B
5719 gEWAs|e] J]5e maEi)
3) AR B71S 0l 8 SEAlo] THs
4) y782o] golgt Cut away(RleF)d st 2.
5) 88 45, ASY), meiy A9ix] U BHEE AW RERWO| wFE o] Yt Shaft Mo
A & Yk 2E
6) M AU =5 of2] YX|A9] At& Distributiono] Osc.2 HAHE
7 & 2 15 W
8) AM¥s5t &&= : 1500 rpm
9) 3]"dA} M} ¢ 104Vac 3-Phase
10) AM¥st A7 © 1.3 A
)

Stator : Laminations - 36 Slots
Stacking - 35mm
Poles - 4
Phases - 3
Phase Sequence - 1-2-3
Type of Winding - Lap
Coil Pitch - 1-8
Turns per Coil - 43
Connections - Series
Wire Size - N, 24
Resistance - 12.5Q/Phase
12) Three-Phase Wound-Rotor : Laminations - 24 Slots

v

A
=}




Stacking - 35mm

Poles - 4

Phases - 3

Phase Sequence - 1-2-3
Type of Winding - Lap
Coil Pitch - 1-6

Turns per Coil - 33
Connections - Series-Star
Wire Size - N, 23
Resistance - 3.9Q/Phase

4. =717] (Synchronous Motor/Generator) : 2 ea
1) A& tid= 571719 E42 UEU7] st sddmet 538342 245 ARtz AA]
2) AN E/IEAA EX WA Jlso] 2.
3) Wok9Alo] AR} Cut away Ho] Qlo] WH-EAMYE] Tio] ol
4) REREWE] JPANGY] L Aol A AAH 2¥YT BEIHE Ssto] S3(Salient Pole)A
o FrERRAAI T,
5) & = 175 W
6) 2R F=AY 0 120 V
7) & L= 1800 rpm
8) dRst A& : 0.8A(M), 0.33A(G)
9) Stator : Laminations - 36 Slots
Stacking - 35mm
Poles - 4
Phases - 3

Phase Sequence - 1-2-3

Type of Winding - Lap

Coil Pitch - 1-8

Turns per Coil - 43

Connections - Series

Wire Size - N, 24

Resistance - 12.5Q/Phase

10) Synchronous Rotor : Laminations - 45 Closed Slots
Stacking - 35mm
Aluminium Conductors Bars.
Short-Circuiting Endrings. And Cooling Fins Molded
Within The Laminations.
* DC Inductor

Laminations - Cruciform
Stacking - 35mm
Poles - 4
Coils - 2
Turns per Coil - 1250
Connections - Series




Wire Size - N, 29
Resistance - 125Q

Al K1=7] (Capacitor Start Motor) : 2 ea
1) 24 ME/RE ALgo] Jbst AYA], JISAM S B4 WA} EEm] BAE,
2) & H 175 W
3) MBS &£ : 1715 RPM
4) ARst A7 0 4.6 A
5) 7|EHAZ 2Rt 7]o] sl #tRst2HE HoH.
6) EolYWES 2 2 YES ALER] s|ojFe] A,
7) Wsteel MR YRt B2 2 L= Ay,
FHAUA XX =7 (Capacitor Run Motor) : 2 ea
1) oj2i7ba] AE71el Aol HsstES AN FAUADL EuE] RAE,
2) & H 175 W
3) A¥st 4= @ 1715 RPM
4) MEs A2 28 A
)

—
Efo|YHRES 4 & JA=F AFZRERO| 7]oj&f7F 2R,

. 9F=X=7] (Universal Motor) : 2 ea

ReAl oijet HejAst ouo] L5 g
7t Ao F4UAt mETo] LAt
EY 2175 W

AMEst &% : 1800 RPM

185F AR 3.0 A

3 SHE LR 4 SLES Sh Aoz 4
A 7 T BobRshARe stol & 21 BAe) SUHR

Ao AR(EA) 1 2.1 A

D) WY, BHY AYEE TE AERsE Ul & 9Es Plo 2elros 14
2) SE7)(AE) 97
H 7paest 0.1 A %)

s =
o BN do of
q
)

o
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10. 719 2dlA] (Variable Capacitance) : 2 ea
1) Capacitor © 974

2) 219A19] &4 7iRst (0.1 A A)

3) Aol AR/(GH) © 2.1 A

4) Capacitance : 0.73-46.2 uF

11. @A ¥HA7] (Single Phase Transformer) : 2 ea
1) 37§9] 7§ HAlo] A2 1 A} E= 2 A} gAlo2 Ap8H.

)

2) ggst Tap &, A2 OE 271419 943, %Eﬁ”d%*ﬂl a7 AHEHE.

3) HHE¥Y7|e E4AE 75

4) AA71Y] Ao, viAHI7], Vi R mlaf FHEpHGTV] d, DER-AER, AE-HEE, AER-AFE,
HEt-2EE, AA-24, 34-64, Zig-Zagd] WYY Al 7ts.

5) 241 A : 120 Vac/0.5 A

6) 2U2 AZA : 208 Vac/0.3 A

7) 243 A : 120 Vac/0.5 A

12. 25 X UA (AC Voltmeter) : 1 ea
AAELE SA0 SAE) sl Phe) osmm W AWA2 4.

13. @A A=A (Single Phase Wattmeter) @ 1 ea
) Z| TSt 150 V

) = :10A

3) A T 2%

) A719 A 100mm TAY
) 5789 0 - 750 W

14. M7= 7 (Electrodynamometer) : 11 ea
1) SIAR - =F AR}
2) 43571t Eo|yHER 5 AY
3) AAAL AR AHEATV|E HIAZ 4 =T JHHNH S T EXA]
4) AF2A2AY Z7] ¢ 14 inch
5) EQ3 W9l : -0.3 to +3.0N.m
6) &= : 0 - 5000 rpm

15. A71A 3™ & A (Analog Tachometer) : 6 ea

1) 2849 @ 0-2500 r/min

2) AT F + cw/cew

3) &¥™7] &2 . Signal » 7 Vdc/100 r/min, Impedance : 12.5 kohms
4) A7] &= : Signal ; 2 Vde/1000 r/min, Impedance ; 3.5 kohms

16. 4-Arst =237 /M Y334 A (Four-Quadrant Dynamometer/Power Supply) : 1 ea
1) =27 of2y" E3 : 0 to 3 N@m (0 to 27 1bf@in)




17.

— = = = =
AW N — O O 00 3 O O b W N
RN N SN =R

—_ =
N —

Direction of Rotation :
2% : 0 to 2500 r/min
Nominal Power : 350 W
&4 :0to £150 V
F (RMS) : 0 to 105 V

:0to £t5 A
(RMS) : 0 to 3.5 A
1 @ 500 W
ot 40 to 70 Hz
m (3 in), monochrome, background illuminated, 240 x 160
:0to 210 V
: 10 kQ, Lab-Volt type 1
: Quadrature encoder (A-B) - 360

pulses/revolution - TTL compatible

: 0.3 N@em/V (2.655 Ibf@in/V)

© 500 r/min/V
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120 V - 6 A - 60 Hz
10 A

al

AojAX| (Data Acquisition Interface) : 2 ea

DG

A3AXY AHH(Low/High Scales) : -80 to +80 V / -800 to +800 V
(AZEQo]E o] &3t AL AIEH)

) AAXS dBAnH A (Low/High Scales) : 326.6 kQ / 3.25 MQ

) 2AAY U4 FE - DC to 65 kHz (-3dB)

) AL dFAFYE 1% (DC to 10 kHz)

) BAMY ¥HEA - 800 V

) AeAE AW (Low/High Scales) : -4 to +4 A / -40 to +40 A

) AAXN = Adaddmd A (Low/High Scales) : 50 m®@ / 5 m®

) AARF JFAAHGE - DC to 65 kHz (-3 dB)

) AAXE dFXHUE : 1% (dc to 10 kHz)

) AAXF dFEA ¢ 800 V

) ofgd 2 dAHYHEY : -10 to +10 V

) ofg 2 JHAYTMEA > 10 MQ

) opgd 2 0 3= : DC to 125 kHz

) b2 Y St E @ AL EY0]S o]&eh AREAL AH

) org 21 4= mtdE of AYgu] @ AZEYOE o] &3 AMEAF AF

) A/D Zdu{E 9] A ofd = U B 1 AL FAL

) A/D ZAHE 9 AA opd= 1 4 37 1 12 bits

) A/D ZAHE9 A opdz 1 4 AF 8|4y 1 <+1.5 LSB

) A/D du{E o] A opd=21 4 u] vjAdg : <+1 LSB

) A/D ZAHE o] A opg = 4= Ao &Y : 600 ksamples/s

) A/D 7AWHEQS AH opZ =1 YA FIFO ¥I Afo]= : 16 ksamples

) ofd 21 HAXMAHL : -10 to +10 V




Sp-alvi-im)

i

o2 &2 SxtEstmEA > 600 Q  ABEQ opdz2 T &2 EtY
D/A 7AU{E]] obd@ 1&e
D/A 718{E{9] ohd2 1%
26) D/A 718]69] ohd 2 15
27) D/A 71W]€]o]

23)
)
)
)
)
28) HAIE
)
)
)
)

24
25

. Resistor string

© 12 bits

H|A4& : <+8 LSB

H|Ayg : -0.5 to +0.7 LSB

12 oo [0
e fe o oo

)
i
Hu
|d
(i1

o
a

A3 Bt : Encoder(2 EA), Synchronization(l EA)
29) gAgE A= AlsyH : 0-5 V (TTL compatible)
30) CIAlE Qe Ao Qe A : 50 kHz
31) OAE 4 AmuA 5 ke
32) cixg £ £ : Aloj7] (6742l DBY e, 2749] 2-mm whpLpe)

Synchronization (17§2] DB9 714lH|)

33) Ox|g &9 A5 24 : 0-5 V (TTL compatible)

34) X" &= 2| £ Fubg @ 20 kHz (software limited)

35) 9AIE &9 dmuA 1 200 Q

36) HAEE] /O QIEjio]A : USB 2.0 full speed via type-B receptacle
37) =AY 1 24V - 0.4 A - 50/60 Hz

38) StM|Al2] : 2-m USB QIE|Ho]A AHo]E(1 EA)

24-V RAA7o]&(1 EA)
2-mm vfUY E21 HAE
DB9-714E Kﬂ<>1 Alol2(1 EA
39) HE|HE Y] HEHW S :
40) HHH M= Y= : 250 ms or user adjusted through software
(11.4 to 819 ms)
41) W A= Zatf(each meter) @ 7.68 kHz or user adjusted through software(l.25 kHz to

2] =41(3 EA)
)

22.4 kHz)
42) HiEg d2aEYo] B  gAE Ex ofFR1HE 2 AnEQolF o] &sl| AFEAIE AH
43) eA2A3 T g : 8
44) QA RAF T LA OZke ¢ 2 V/div. to 200 V/div.
45) QAR AT AIZFE @ 0.1 ms/div. to 10 s/div.
46) eARAF T AMZS A2 : 20 x selected time base
47) oAz A3 m M=) =ats 1 512 samples per measured parameter per

horizontal sweep, up to a maximum of 512 kHz

48) YA BAA w2 V/div. to 200 V/div., 0.05 A/div. to 5 A/div.
49) YA BAXA AEE] = Q : software adjusted (2 ms to 614 ms)
50) 94 BAA A== Z=iut4(each phasor) : software adj. (10 kHz to 512 kHz)
51) 1xu} EAA Fuj4 WY 1 1 Hz to 1400 Hz
52) 1xo BAA : 5 to 40, user selectable through software
53) IAamt BAA 2R AAYAA AAY) @ 0.1%/div. to 10%/div.
54) 120} EA4A] £A AALHZGAE AAY) 0 0.5 V/div. to 50 V/div. 0.01 A/div. to 1 A/div.
55) 1 xTt BAA L£A JrQ : software adjusted (10 ms to 15 s)
56) 1 Axut B AM=Z3] #iab4 : software adjusted (120 Hz to 180 kHz)
57) &1 /QIHE Foj7] : AHRE, QMEBE
58) &M /QIHE Aoj7] FE AKo]Z : 0-100 %
59) &m/HE Ao7] AR Fub4 1 100 Hz to 20 kHz
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(1) 718 =271

s Law Equivalent Resistance Power in DC Circuits Series

Ohm

and Parallel Circuits

Voltage, Current,

The Sine Wave Phase Angle Instantaneous Power
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(3) waalzol FHAEA
Capacitive Reactance, Equivalent Capacitance, Capacitive Phase Shift and Reactive
Power

(4) 7ozl YA
Inductive Reactance, Equivalent Inductance, Inductive Phase Shift and Reactive
Power

(5) RFeI20| F2, 9T dmEA
Power in AC Circuits, Vectors and Phasors in Series AC Circuits
Vectors and Phasors in Parallel AC Circuits Impedance

(6) A==
Balanced Three-Phase Circuits, Three-Phase Power Measurement
Phase Sequence

(7) BEHAY7I
Voltage and Current Ratios, Transformer Polarity, Transformer Regulation

(8) S4WY7I A
The Autotransformer, Transformers in Parallel, Distribution Transformers

(9) AR
Three-Phase Transformer Connections, Voltage and Current Relationships
The Open-Delta Connection

(10) &&7]7]9] 71%
Prime Mover Operation, Dynamometer Operation
Motor Power, Losses, and Efficiency

(11) AREE71/ER7]
The Separately-Excited DC Motor, Separately-Excited, Series, Shunt, and Compound
DC Motors, Separately-Excited, Shunt, and Compound DC Generators

(12) AEHE71] 54
Armature Reaction and Saturation Effect
The Universal Motor

(13) F=R57]
The Three-Phase Squirrel-Cage Induction Motor
Eddy-Current Brakes and Asynchronous Generators
Effect of Voltage on the Characteristics of Induction Motors
Single-Phase Induction Motors

(14) 5717571
The Three-Phase Synchronous Motor
Synchronous Motor Pull-Out Torque

(15) A&7 18R 71(2=771)
Synchronous Generator No-Load Operation
Voltage-Regulation Characteristics
Frequency and Voltage Regulation
Generator Synchronization
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