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SECTION 1

DATA PLOT CROSS-REFERENCE

Section 2

Volume 11 contains computer plots of all valid onboard data processed for
125 of the test runs within the block of run numbers 981 fto 1189, inclusive.
Test runs numbered below 981 were preliminary efforts associated with vehicle
checkout and acceptance testing rather than formal testing.

The graphed data in Volume |l may be useful fto other LIM researchers,
but it should be used only in conjunction with Volume |, which provides the
supporting and explanatory text..

The plotted data in Sections 2, 3, 4, and 5 is arranged as follows:

Basel ine reaction rail tests, 10-pole SLI!M, dc excitation

Baseline reaction rail tests, 10-pole SLIM; ac excitation

Section 3

Baseline reaction rail tests, 5-pole (tfrailing) SLIM, ac excitation

Baseline reaction rail tests, 5-pole (leading) SLIM, ac excitation

Section 4

Solid iron reaction
dc excitation

Solid iron reaction
ac excitation

Section 5

Solid iron reaction
dc excitation

Solid iron reaction
ac excitation

rail tests, 10-pole SLIM, 26-mm airgap,

rail tests, 10-pole SLIM, 26-mm airgap,

rail tests, 10-pole SLIM, 18-mm airgap,

rail tests, 10-pole SLIM, 18-mm airgap,

All data plots bear figure numbers, which are referenced in Table 1-t,
Ready accessibility to any data plot of interest is facilitated by cross
referencing of figure number with section page number, as well as test criteria
and applicable parameters (thrust, voitage, speed, slip, and so on).
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TABLE 1-1

O
DATA PLOT CROSS-REFERENCE

Figure Run Type Page

- Number Number Rail Poles NuTPer Ordinate B . APscissa
Basel ine Reaction Rail Tests, 10-Pole SLIM Real Current
2-1 1042 B* 10 2-2 Braking Force Speed
2-2 1044 B 10 2-3 Braking Force Speed
2-3 1042 B 10 2-4 Vertical Force Speed
2-4 1044 B 10 2-5 Vertical Force Speed
2-5 1042 B 10 2-6 Pitching Moment Speed
2-6 1044 B 10 2=7 Pitching Moment Speed
2-7 981 to 1046 B 10 2-8 Efficiency Stip
2-8 981 to 1046 B 10 2-9 Power Factor Slip

( 2-9 981 to 1046 B 10 2-10  Current Slip
2-10 981 to 1046 B 10 2-11  Thrust Slip
2-11 981 to 1046 B 10 2-12  Thrust per pole Slip
2-12 981 to 1046 B 10 2-13  Vertical Force Slip
2-13 981 to 1046 B 10 2-14  Pitching Moment Slip
2-14 981 to 1046 B 10 2-15 Voltage Slip
2-15 981 to 1046 B 10 2-16 Efficiency x Power Slip

Factor
2-16 981 to 1046 B 10 2-17 Imaginary Current Real Current
2-17 981 to 1046 B 10 2-18  Thrust Slip
2-18 981 to 1046 B 10 2-19 Ildeal and Measured Slip
Power Loss

2-19 981 to 1046 B 10 2-20 A-Phase Power Slip
2-20 981 to 1046 B 10 2-21 B-Phase Power Slip

- ¥ B: baseline reaction rail



" TABLE 1-1 (Continued)

Figure Run Type Page
quber Number Rail Poles Number Ordinate Abscissa

R o e R

Basel ine Reaction Rail Tests, 10-Pole SLIM

2-21 '981 to 1046 B 10 '2-22 C-Phase Power Slip
2-22 981 to 1046 B 10 2-23 Vertical Force Slip
2-23 981 to 1046 B 10 2-24 Pitching Moment Slip
2-24 981 to 1046 B 10 2-25 A-Phase Voltage Stip
2-25 981 to 1046 B 10 2-26 B-Phase Voltage Slip
2-26 981 to 1046 B 10- 2-27 C-Phase Voltage Slip
2=-27 981 to 1046 B 10 2-28 A-Phase Current Slip
2-28 981 to 1046 B 10 2-29 B-Phase Current Stip
2-29 981 to 1046 B 10 2-30 C-Phase Current Slip
2-30 981 B 10 2-31 Flux Pole
Power, kVAR Pole
Vol tage Pole
2-31 983 B 10 2-32  Flux Pole
Power, kVAR Pole
Vol tage Pole
2-32 984 B 10 2-33  Flux Pole
Power, kVAR Pole
Vol tage Pole
2-33 991 B 10 2-34  Flux Pole
Power, kVAR Pole
Vol tage Pole
2-34 992 B 10 2-35 Flux Pole
Power, kVAR Pole
Vol tage Pole
2-35 993 B 10 2-36  Flux Pole
Power, kVAR Pole
Vol tage Pole
2-36 994 B 10 2-37 Flux Pole
Power, kVAR Pole
Vol tage Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number

L e O AT I e A SR ST BT Pt £, i, £ TP AT D Thm e B o T e o

Basel ine Reaction Rail Tests, 10-Pole SLIM

2-37 995 ) B 10 2-38  Flux
Power, kVAR
Voltage

2-38 996 B 10 2-39  Flux
Power, kVAR
Voltage

2-39 999 B 10 2-40  Flux
Power, kVAR
Vol tage

2-40 1000 B 10 2-41 Flux
Power, kVAR
Voltage

2-41 1008 . B 10 2-42  Flux
Power, kVAR
Vol tage

2-42 1009.1 B 10 2-43  Flux
Power, kVAR
Voltage

i2-43 1009.2 B 10 2-44  Flux

Power, kVAR

Vol tage

2-44 1010 B 10 2-45  Flux
Power, kVAR
Voltage

2-45 1011 B 10 2-46  Flux
Power, kVAR
Vol tage

2-46 1015 B 10 2-47  Flux
Power, kVAR
Vol tage

2-47 1016 B 10 2-48  Flux
Power, kVAR
Vol tage

Ordinate

Abscissa

®

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole



TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number Ordinate

SN LAt Ry e et P

Base!line Reaction Rail Tests, 10-Pole SLIM

2-48 1017 B 10 2-49  Flux
Power, kVAR
Vol tage

2-49 1018 B 10 2-50 Flux
Power, kVAR
Vol tage

2=-50 1021 B 10 2-51 Flux
Power, kVAR
Vol tage

2-51 1022 B 10 © 2-52 Flux
Power, kVAR
Vol tage

2-52 1023 B 10 2-53  Flux
) Power, kVAR
Vol tage

2-53 1024 B 10 2-54  Flux
’ Power, KVAR
Vol tage

2-54 1025 B 10 2-55  Flux
Power, kVAR
Voltage

2-55 1027 B 10 2-56  Flux
Power, kVAR
Vol tage

2-56 1028 B 10 2-57 Flux
Power , kVAR
Vol tage

2-57 1031 8 10 2-58  Flux
Power, kVAR
Vol tage

2-58 1036 B 10 2-59  Flux
Power, kVAR
Vol tage

Abscissa

Pole .
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole
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Figur
Numbe

e Run

Type
r  Number Rail

“~2LE 1-1 (Continued)

Basel ine Reaction Rail Tests, 5-Pole SLIM

Page
Pcies Number

Ordinate

3-1 1048 to 1084 B
3-2 1048 to 1084 B
3-3 1048 to 1084 B
3-4 1048 fo 1084 B
3-5 1048 fo 1084 B
36 1048 fo 1084 B
3-7 1048 to 1084 B
3-8 1048 to 1084 B
3-9 1048 fo 1084 B
3-10 1048 to 1084 B
3-11 1048 fo 1084 B
3-12 1048 fo 1084 B
3-13 1048 fo 1084 B
3-14 1048 fo 1084 B
3-15 1048 fo 1084 B
3-16 1048 fo 1084 B
3-17 1048 fo 1084 B
3-18 1048 fo 1084 B
3-19 1048 fo 1084 B
3-20 1048 to 1084 B
3-21 1048 fo 1084 B
3-22 1048 to 1084 B
*T: +trailing

5T*
5T
5T

5T

5T

5T

5T

5T

5T

5T

5T

5T

5T
5T
5T
5T
5T
5T
5T
5T
5T

5T

3-2
3-3
3-4
3-5

3-6

3-7

3-8

3-9

1-6

Efficiency
Power Factor
Current
Thrust
Vertical Force

Pitching Moment

Voltage

Efficiency x Power
Factor

Imaginary Current
Thrust

|deal and Measured
Power Loss

A-Phase Power

B-Phase Power

C-Phase Power

Vertical Force
Pitching Moment
A-Phase Voltfage
B-Phase Voltage
C-Phase Voltage
A-Phase Current
B-Phase Current

C-Phase Current

Abscissa

Slip
Slip
Slip
Stip
Slip
Slip
Stip

Slip

Real
Slip

Slip

Slip
Slip
Slip

Slip

Slip

Slip
Slip
Slip
Slip
Slip

Stip

Current



TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number Ordinate

6 L i g £ AT A e & ot R -

Base!line Reaction Rail Tests, 5-Pole SLIM

3-23 1049 B 5T 3-24  Flux
Power, kVAR
Vol tage

3-24 1050 B 5T 3-25 Flux
Power , kVAR
Vol tage

3-25 1051 B 5T 3-26  Flux
' Power, kVAR
Vol tage

3-26 1055 B 5T 3-27  Flux
Power, kVAR
Voltage

3-27 1059 B 5T 3=28  Flux
Power, kVAR
Vol tage

3-28 1062 B 5T 3-29  Flux
Power, kVAR
Vol tage

3-29 1063 B 5T 3-~30 Flux
Power, kVAR
Vol tage

3-30 1064 B 5T 3-31 Flux
: Power, kVAR
Vol tage

3-31 1065 B 5T 3-32  Flux
Power, kVAR
Vol tage

3-32 1070 B 5T 3-33  Flux
Power, kVAR
Vol tage

3-33  1071.1 B 5T 3-34  Flux

Power, kVAR
Vol tage

1-7

Abscissa

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole



TABLE 1-1 (Continued)

Figure Run : Type Page
Number Number

S R DR AG AR

Baseline Reaction Rail Tests, 5-Pole SLIM

LR C e JURRpY — v

3-34 1071.2 B 5T 3=-35  Flux
Power, KVAR
Vol tage

3-35 1072 B 5T 3-36  Flux .
Power, kVAR
Voltage

3-36 1073 B 5T 3-37  Flux
Power, kVAR
Voltage

3-37 1074.1 B 5T 3-38 Flux
Power, kVAR
Voltage

3-38 1074.2 ' B 5T 3-39  Flux
Power, kVAR
Vol tage

3-39 1074.3 . B 5T 3-40  Flux
Power, kVAR
Vol tage

3-40 1075 B 5T 3-41 Flux
Power, KVAR
. Voltage

3-41 1076 B 5T 3-42  Flux
Power, kVAR
Vo!tage

3-42 1077 B 5T 3-43  Flux
Power, kVAR
Vol tage

3-43  1080.1 B 5T 3-44  Flux
Power, kVAR
Voltage

3-44  1080.2 B 5T 3-45  Flux
Power, kVAR
Voltage

Rail Poles Number Ordinate

Abscissa

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole
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Figure Run

"TABLE 1-1 (Continued)

Type

Number_ Number -

P

Basel ine Reaction Rail Tests, 5=Pole SLIM

ctie i -

Page

Rai l- Po}es Number

3-45 1081
3-46 = 1082
3-47 1083
3-48  1084.
3-49  1084.
3-50 1085
3-51 1085
3-52 1085
3-53 1085
3-54 1085
3-55 1085
3-56 1085
3-57 1085
3-58 1085
3-59 1085
3-60 1085
¥L: leading

1

2

to

to

to

to

to

to

to

to

to

to

to

1112
1112
1112
1112
1112
1112
1112
1112

1112

1112

1112

B

5T

5T

5T

5T
5T

5.
5L
5L
5L
5L
5L
5L
5L

5L

5L

5L

3-46

3-47

3-48

3-49

3-50

3-51
3-52
3-53
3-54
3-55
3-56
3-57
3-58

3-59

3-60

3-61

1-9

Ordinate

. ene

Flux

Power, kVAR
Vol tage

Flux:

Power, kVAR
Vol tage

Flux

Power, KVAR
Voltage

Flux

Power, kVAR
Vol tage

Flux

Power, kVAR
Voltage
Efficiency
Power Factor
Current

Thrust

Thrust per Pole
Vertical Force
Pitching Moment
Vol tage

Efficiency x Power
Factor

Imaginary Current

Thrust

Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Slip
Slip
Slip
Slip
Slip
Slip
Slip
Siip

Stip

Real

Stip

Abscissa

Current



Figure Run

Number

L

Basel ine Reaction Rail Tests, 5-Pole SLIM

3-61

3-62
3-63
3-64
3-65
3-66
3-67
3-68
3-69
3-70
3-71
3=72

3-73

3-74

3-75

3-76

3-77

Numbgﬁ_

- b

~ TABLE 1-1 (Continued)

Type

Rgil.‘PoIes quber o

1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085 to 1112 B 5L
1085.1 B 5L
1085.3 B 5L
1086 B 5L
1087. B 5L
1088 B 50

Page

3-62

3-63
3-64
3-65
3-66
3-67
3-68
3-69
3-70
3-71
3=72
3=73

3-74

3-75

3-76

3-77

3-78

1-10

|deal and Measured
Power Loss

A-Phase Power
B-Phasg Power
C-Phase Power
Vertical Force
Pitching Moment
A-Phase Voltage
B-Phase Voltage
C-Phase Voltage
A-Phase Current
B-Phase Current
C-Phase Current
Flux

Power, kVAR

Vol tage

Flux

Power, kVAR

Vol tage

Flux

Power, kVAR
Voltage

Flux

Power, KVAR
Voltage

Flux

Power, kVAR
Vol tage

OrdinaTe‘ o

N Abscjssam

Slip

Slip
Slip
Slip
Slip
Slip
Stip
Slip
Slip
Slip
Slip
Slip
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole

Pole
Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number Ordinate Abscissa
Baseline Reaction Rail Tests, 5-Pole SLIM
3-78 1089 B 5L 3-79  Flux Pole
Power, kVAR Pole
Vol tage Pole
3-79  1090.3 B 5L 3-80 Flux Pole
Power, KVAR Pole
Vol tage Pole
3-80 1090.4 B 5L 3-81 Flux Pole
Power, kVAR Pole
Voltage Pole
3-81 1091.1 B 5L 3-82 Flux Pole
: Power, kVAR Pole -
Vol tage Pole
3-82 1092 B 5L 3-83  Flux Pole
Power, kVAR Pole
Voltage Pole
3-83  1093.1 B 5L 3-84  Flux Pole
‘ Power, kVAR Pole
Vol tage Pole
3-84 1094.,1 B 5L 3-85  Flux Pole
Power, kVAR Pole
Vol tage Pole
' 3-85 1095 B 5L 3-86  Flux Pole
Power, kVAR Pole
Vol tage : Pole
3-86 1096 B 5L 3-87 Flux ‘ Pole
Power, kVAR Pole
Vol tage Pole
3-87 1097 B 5L 3-88 Flux Pole
Power, kVAR Pole
Vol tage Pole
3-88 1098.1 B 5L 3-89  Flux Pole
Power, kVAR Pole

Vol tage Pole

1-11



- Figure Run

Number Number

-

Type
Rail

TABLE 1-1 (Continued)

Poles Npmber

RN e e T e R L e S i

Page

Base!ine Reaction Rail Tesfs, 5-Pole SLIM

3-89

3-90

3-91

3-92

3-93

3-94

3-95

3-96

3-97

= 3-98

3-99

1098.2

1101

1102.1

1103

1104

1105

1106.1

1106.3

RN

1112.1

1112.3

B

5L

5L

5L

5L

5L

5L .

5L

5L

5L

5L

5L

3-90

3-91

3-92

3-93

3-94

3-95

3-96

3-97

3-98

3-99

13-100

Ordinate

F1ux
Power, KVAR
Vol tage

Flux
Power, kVAR
Voltage

Flux
Power, KVAR
Voltage

Flux
Power, kVAR
Voltage

Flux
Power, kVAR
Voltage

Flux
Power, kVAR
Voltage

Flux
Power, kVAR
Voltage

F1lux
Power, kVAR
Vol tage

Flux
Power, kVAR
Voltage

Flux
Power, kVAR
Voltage

Flux
Power, kVAR
Voltage

S S T S

Abscissa

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole

Pole
Pole
Pole



Figure Run
r Number

Numbe
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Type
Rail HRojeg»_Number

e P

TABLE 1-1 (Continued)

Page

Ordinate

Solid lron Reaction Rail Tests, 10-Pole SLIM, 26-mm Airgap

4-1 1119
P
4-2 1120
4-3 1119
4-4 1120
4-5 1119
4-6 1120
4-17 1121 TQ
4-8 ‘1121 to
4-9 1121 to
4-10 1121 to
4-11 1121 to
4-12 . 1121 to
4-13 1121 to
4-14 1121 +to
4-15 1121 to
4-16 1121 1o
4-17 1121 to
4-18 1121 to
4-19 1121 to
4-20 1121 to
4-21 1121 to
*¥S: solid iron

1154
1154
1154
1154
1154
1154
1154
1154

1154

1154
1154

1154

1154
1154

1154

g¥

S

10
10
10
10
10
10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

4-2

4-3

4-4

4-5

4-6

4-7

4-8

4-9

4-20

4-21

4-22

1-13

Braking Force
Braking Force
VeETicaI Force

Vertical Force

.Pitching Moment

Pitching Moment
Efficiency
Power Factor

Current

‘Thrust

Thrust per Pole
Vertical Force

Pitching Moment
Voltage

Efficiency x Power
Factor

Imaginary Current
Thrust

Ideal and Measured
Power Loss

A-Phase Power
B-Phase Power

C-Phase Power

Absci

Speed
Speed
Speed
Speed
Speed
Speed
Slip
Slip
Slip
Slip
Stip
Siip
Slip
Slip

Slip

Real
Slip

Slip

Slip
Slip

Stip

ssa

Current



Figure Run
Ngmber

Number

e, KA Y G

A B e S T oy

Type
_Rail Poles Number

TABLE 1-1 (Continued)

Page

Solid Iron Reaction Rail Tesfé, 10-Pole SLIM, 26-mm Airgap

Ordinate

4-22
4-23
4-24
4-25
4-26
4-27
4-28
4-29

4-30
4-31
4-32
4-33
4-34
4-35

4-36

121
1121
1121
121
1121
1121
1121
1121

1121

1122

1123,

1123,

1124,

1125

1126

to 1154 §

to

to

to

to

to

to

to

1

2

1

1154

1154

1154

1154

1154

1154

1154

S

10
10
10
10
10
10

10

10

10

10

10

10 .

4-25

. 4-24

4-25

4-26

4-27

4-28

4-29

4-30

4-31

4-32

4-33

4-34

4-35

4-36

4-37

1-14

Vertical Force
Pitching Moment
A-Phase Voltage
B-Phase Voltage
C-Phase Voltage
A-Phase Curren¥t
B-Phase Current
C-Phase Current
Flux

Power, kVAR

Vol tage

Flux

Power, kVAR
Voltage

Flux

Power, kVAR

Vol tage

Flux

Power, kVAR

Vol tage

Flux

Power, kVAR

Vol tage

F1ux

Power, kVAR
Voltage

Flux

Power, kVAR
Vol tage

Abscissa

Stip
Slip
Slip
Slip
Slip
Slip
Slip
Slip
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole

Pole
Pole



TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number Ordinate

LA £ TGRSV .3 e R e B s S b a2

Solid lron Reaction Rail Tests, 10-Pole SLIM, 26-mm Airgap

4-37 1127 S 10 4-38  Flux
Power, KVAR
Vol tage
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SECTION 2

BASELINE REACTION RAIL TEST DATA, 10-POLE SLIM

Figures 2-1 through 2-6 reflect test data acquired with dc excitation,
while tThe ac excitation mode is applicable to data in Figures 2-7 through 2-58.
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SECTION 3
BASEL INE REACTION RAIL TEST DATA, 5-POLE SLIM

Figure 3-1 through 3-49 brovide test data on the SLIM in the 5-pole
(traiting) configuration, and Figures 3-50 through 3-99 on the SLIM in thel .
S-pole (leading) configuration.
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SECTION 4
SOLID IRON REACTION RAIL TEST DATA, 10-POLE SLIM, 26-MM AIRGAP
Figures 4-1 through 4-6 reflect test data acquired with dc excitation,

while The ac excitation mode is applicable fo data in Figures 4-7 through
4_45-



-ln..
-5t
THRN, KN
DC EDDY (URRENT TEST-SOLID [RON RERCTION RRIL
ERAKINE FORCE VS SPEED
[EPOLES I=1.36KR RN 119
2k MM BIR GRP
Figure 4_11—

4-2



DC EDDY (URRENT TEST-SOLID IRIN RERCTION RAIL
BRAKING FORCE VS SPEED

[BPMES  I=1.36KR RN 1178

Zh WY RIR AP

Figure. 4=2

4-3



VN

S w5 @ X B X

D( EDDY (URRENT TEST-GILID IRON RERCTIIN RRIL
VERTI(AL FORCE V5 SPEED

A POLES  I=1.36 KA RN I1[4
2h ¥ RIR GRP

Figure' 4-3

4-4



FVSN KN
[8r

B ; i

g s ® 1§ @A ® F XK
SPEED/ /S

-J8¢
i
0C EDDY CURRENT TEST-SOLID [RON RERCTION RRIL
el VERTICAL FORCE V5 SFEED
B POLES ~ I=1.3h KR RUN (120
25 MM RIR GRP
Figurej 4-4

4-5



HPN, KN-H

DC EDDY (URRENT TEST-SOLID IRON REACTION RAIL
PITCHING MINENT VS SPEED

IBPOLES I=1.36 KR RN I[18
26 #M RIR GAP

Figure 4-5

 4-6



MENKN-H

elp

1] IS A r-3 k! X

DC EDDY (URRENT TEST-RILID IRON RERCTION RRIL
PITCHING MOMENT VS SPEED

AEs  I=l.3BKR RNI2
b MM RIR GHF

Figuré 4-6

4-7



i

1

EFFICIENCY, 3

D |

b

YAFi

£l

2

SBr- |

SOLID IRON RERCTION RAIL---1R POLES--- 26 X AIR GAP
|=1420 A

EFFICIENCY VG SLIP

Figure 4-7

4-8

0.7 1.8
SLIR/Fl

g.9



PONER FRCTOR, %

e SILID RN RERCTION FhL-—18 POLES-—25 WY AIR GFF
R e

i 1 1

1 1 !

{ ]
I 1 1 I I

1 03 B3 B4 A5 06 B7 08 09 L0
17, Al

=
=3
-

PORER FRCTOR V5 SLIP

Figure 4-8

4-9



.....

3. GOLID IRON REACTION RAIL---1H POLES---26 WM AIR GAP
| V/HZ/POLE=R. 3B

CLIRRENT. KR

B.5F

e
4.0 o8 81 B2 B3 @Y 85 BE B7 BB B9 L.

SLIF.BU

| HEAN LINE CLRRENT Y5 SLIF

Figure 4-9

4-10



THRUST, KN

SOLID IRON RERCTION RAIL---18 POLES---26 WM RIR BRP .
I=14#8 A ' .

4
] L

bg 00 B2 B3 @4 5 O BT 6.8 B3 1.8
! LI Al

THRUST ¥5 SLIP
Figure 4-10

4-11



B.9

a.8

8.7

THRUST, KN
= = = =
) = t1 o

=
~J

SOLID IRON REACTION RAIL---1@ POLES--- 25 MM AIR GAP

V/HZ/POLE=H. 346

¥

-A.1 ’F.ﬂ g.! 2.2 83 A4 HS A6 BT BB

SLIPRPU

THRUST FER'FDLE_VE SLIP

Figure 4-11

4-12

d4.3



SOLID IRON RERCTION RAIL---10 POLES---Zh WM RIR BHP
V/HZ/POLE=H. 34E -

R

] ] 1] 1 i ]

FORCE, KN

Y 05 LG 07 08 B3 LI
5LIR R

00 00 02 03 0

TOTAL YERTICRL FORCE V5 SLIP

Figure 4-12

4-13



HOMENT, KN-N

12

I

SOLID IRON RERCTION RAIL---1H POLES---26 MM RIR GAP
V/HZ/POLE=R. 34

.

e

1] L8

RITCHINE MOMENT V5 SLIR
Figure. 4_13

4-14



T5Hy

TR ;-

/

BSHT

i

S5

45H

HE

158

kil

VOLTARE, ¥

=

il

SHAY

3 9]

L

=3
I

B
=
T

SOLID [RON RERCTION RAIL---10 POLES-—-2B KN RIR BAP
I=1488 A

T

] ] ! ! L ] 1 i

B 00 B2 B3 04 U5 BF 07 B8 0.8
HERN FHSE VOLTREE V5 SLIP 517l

Figure 4-14

4-15

|
{

[.a



Z0E GOLID IRON REACTION RAIL---18 POLES——-25 MM RIR GAP
& |=]4A8 A
S |
E—ﬂ.s-
bigyt
0.3F
1.2+
A.1F
— b

i |
-A.1 /6.8 &1 8.2 83 @44 €S AR BT HEH 2.9 |.A
SLIR, P

EFFICIENCY X POKER FRCTOR V5 SLIP

Figure 4-15

4-16



IMAGINPARY CLURRENT.KA

| §Br - SOLID IRON RERCTION RRIL---1H POLES-— 25 MM RIR GAP
> V/H2/FILE=R. 345

|25

.1}

B.78

B.50r

B2

g.nm

B.58 .78
RERL CURRENT.KH

LIH CURRENT LOCUS

Figure 4-16

_1

A

=+
™~
LA

n.28

4-17



/-\‘
!

o

THRUST, KN

I

COLID IRON RERCTION RAIL---1H FULES---ZE MM RIR BAP
Y/HZ/POLE=E. BHE

| I | 1 1 1 1 L L 1

.1

1 ] I LI 1 i 1 1 i

i1 4.2 #3 B4 HS ®& €7 B8 A8
SLIP,RU

- THRUST V5 SLIP
Figure‘ 4~17

4-18

|
L

1.0



151

i

Ry

)i

550

SR

PORER LOS5,KW

- SOLID IRON RERCTION RAIL-—-1R POLES---Zh WM RIR BAP

I=I1480 H
~ |DEAL POKER LOS5
[ . HMERSURED PONER-LOSS

! [ § 1 1 ! I

SLIR,BU

1

-1.1

i1 L] B3 B3 B4 0.5 05 0.7
|DEAL & HERSLRED PONER LOSS V5 SLIP

Figure 4-18

4-19

.8

[

|
i

[.a



O~

gc.  SOLID IRON RERCTION RRIL—-1 FOLES—2E WM AIR GA
|=1E8 |
én.)ﬁ-
1.3 i
13
11
L 2 :u.ai T TRTE

SLIF, Al

B PHASE PONER V5 SLIF
Figure 4-19

4-20

[.0



PONER, PU

/:_I'.'.'

5 SOLID (RON REACTION RAIL-~-18 FOLES—25 HH RIR GAP
|=I4E8

1 ! 1 I ] 1 1 1 i 1

I

“HE B0 62 03 BY 05 06 67 0.8 69 1.0
| L1, A

B PHASE PONER V5 SLIP
FigureA4-20

4-21



SOLID IRON RERCTION RAIL---18 FOLES-—-26 KM RIR EAP

o Iy |
4k
S L
g.3r
0.2k
0.1k
41 B¢ 0 02 03 B4 05 B§ 07 0§ 0.8

oL 1P, Pl

( PHASE PORER VS SLIP
Figure' 4-21

4-22

|.H



[=142H R

iy SOLID IRON RERCTION RRIL---18 POLES---26 WM HIR_. ERP

FIORCE, KN,

TOTAL VERTICRL FORCE Vo SLIP

Figure 4-22

4-23

SLIR, Rl



MOMENT, KN-M

SOLID IRON RERCTION RAfL-~-18 POLES---26 WM RIR GRP
I=1480 A _

1
I

] i L 1 1 !
1 !

0y 05 05 07 08 L8
5L 18Pl

FITCHING MOMENT V5 SLIR

Figure‘ 4-23

4-24

|.H



l.lﬁ- SOLID [RON RERCTION RAIL-~-1E POLES---2& MM AIR GAP

[=1408 A
| BSt
Z
E I.EE¥ . e . . " : —— )
0.95¢
3 ————
-4 4.8 f8. B2 €3 B4 B5 ER BT HEB B3 .0

LI, Rl

B PUASE VILTRGE V5 SLIP
Figure 4-24

4-25



—~

[ 18- SOLID IRON RERCTION RRIL---18 POLES---2& MM RIR GHP

VOLTRBE, P

|=142d

| S}

e T —_—
0.3}

—En.gl'gzn.ﬂ :H.l 'E.z %z.a }ﬁ.q {n.s {n.s n7 {n.a‘{n..g {lfﬁ

SLIf, Pl

B PHRSE VOLTREE V5 SLIP
Figure 4-25

4-26



(N

SOLID IRON REACTION RAIL---IE POLES---25 KK RIR BRP

0y =400 R

|.B5¢

é.m;- N —

L5}

g ————————————+——+——+——
41 B0 Bl 62 B3 B4 BS BE 07 LE O3

SLIR, Bl

( PHASE VOLTAGE Y5 SLIP

Figure 4-26

4-27

[.0



.

SOLID 1RON RERCTION RRIL-—I8 POLES---25 #M AIR GAP

T e g -
Rits
éé "@{:~_T_;L,—>—>r—""*”'
.95}
-ﬁiﬁ'gﬁn.n %.l ;.z | %.3 E.q E.s }.5 %.7 E.a }.9—‘41.n

SLIR,PU

§ PHASE (LRRENT Y5 SLIF

Figure 4-27

4-28



CLIRRENT., PU

| 1g-  SOLID IRON REACTION RAIL-—I@ FOLES---26 KK AIR GAF

|=1400
|.I5}
|
z«"””—‘—————v
.55
g —————————————+——+——
Ll BE 01 B2 B3I B4 LS5 BE B7 0B BB LE

SLIR, Bl

B PHASE (LIRRENT V5 SLIP
Figure 4—'2‘5-5 ‘_



FamnN

18y SOLID IRON RERCTION RRIL---10 POLES---2& WM RIR BAP

|=I488
IS}
gé ¥\\\\k\‘;“--:___¥ :
2 |.m o
g5}
|
4 0F 01 B2 83 B4 05 06 7 BE A3

SLIR,/ P

( PHRSE (LIRRENT V5 SLIR

Figure 4-29

4-30

.1



MNB  FLUX PER POLE
20 _

PU . PONER. X KVAR
1.4

2.38]
8.28]

'm"‘ W

E ﬂn T T T T T T T T T T
PE} 2 3 Y4y S § 7 B 9§ 1B
P VOLTAGE
B.ME
8.3
B. 20,
210 .
N
ﬂﬂﬂ T T T T T T l’ T T T
FOLE 2 31 Y 5 g 1 B 85
|0 POLES---SOLID IRON REACTION RALL---ZE MM RIR GAP  PHASE B
RUN 1124.088  SLIP= 0.972 Y/HZ PER POLE=R.34R

Figure 4-30

4-31"



Falat

MAE  FLUX PER POLE
20

Ik -

A

ME, 2 31 4y s E§ 7 B8 9 1@ 1
Ml . PONER X KVAR

d.48.
B.30;
8.2
LB ettt h———hes
ﬂnn .l T T T T T T T T T
PLEL 2 3 4 § § 7 8 9 W
PU VOLTARE
d.40.
d.38]
B.20.
g.1ad . —
ﬂﬂﬂ T T T T T T T T T ]
PLE, 2 3 4y s § 7 8B 9§ |
[@ POLES---SOLID IRON RERCTION RAIL---ZB MM HIR GAF PHASE B
RUN 1122008 SLIP= B.H37 Y/HZ PER POLE=R. 34k

Figure 4-31

4-32



N
N
‘\. -

MW

FLUX PER POLE
20 -

I,

b
12
B
q
d

T T~

4 L ] i J § ¥ 1 i

MLE;, 2 3 4y s § 7 8§ 9 1@ 1

P . PONER X KVAR
B4

B.38
.28

a.11]
g.ma

—
ME} 3 3 4 § § 7

P VOLTREE
0,40

g.30]

g.20.
B 1,

ﬂ,ﬂﬂ . T T T T T T T T T T
FOLE | 2 31 4 5§ B 7 B 9§ g

|@ POLES---GOLID [RON RERCTION RAIL-—-2& MM RIR BAP  PHASE B
RUN 1123. 100 SLIP= 0.628 V/HZ PER POLE=E. 346

Figure 4-32

omp—

4-33



S MNB  FLUX PER POLE
20 - |

b 4
12 ]

|
H .

i ] { 1 ¥ v L} i $

PE; 2 3 4 s § 71 B 8 1§ I
P PR X KVAR

a.42.
g.38]
0.28.
B.10. )7*——)(r — W% W N
Bnn T .I T T T T T T T T
PLE} 2 3 4y s &® 7 B 9 I8
Pl YOLTAGE
@.48.
.38
.28
B 18] —
H'En T T T T T T T T T T
PLEy 23 4y § & 1 8B % 10
[@ POLES—--SOLID [RON RERCTION RAIL---2B MM RIR GRP PHASE B
RUN 1123.200 SLIP= B.432 V/HZ PER POLE=H. 34k

Figure 4-33

4-34



N
_I' 1

0.7

MWB  FLUX PER POLE
20 _

b

q
a

|

ME; 2 3 4y 5§ § 7 @ 9 g

Pl . FONER X KVAR
.48

d.38.

0. 12 37"-%‘ N 2% =

0.28 , _
FOLE 2 1 4y § § 7 B 9§ 8

PU VOLTRBE

g.44_

B.30]

g.28.

g.1a. o

EZE T T T T T T T T T T

POLEy 2 3 Y4y s E® 7 ® § I8
[@ POLES---SOLID IRON RERCTION RAIL---2B MM RIR GAP PHASE B
RUN 1124.1¢@ sL1P= 0307 V/HZ PER POLE=R.34E
Figure 4-34

4-35



MHE
20

16

FLUX PER POLE

PLE, 2 3 4y 5 § 7 8 3 1B I

il
.47

@.38
.28
@.10,

@.0a

. PONER X KVAR

MLE;, 2 3 Y4y § § 7 &® 9 1B

Pl
B.48_

@.30.
d.20.
B.18.

a.0a

VOLTAGE

/

i 1 ¥ I J 1 ]

MLE, 2z 31 Yy &5 § 1 B 9 1@

|@ POLES---SOLID IRON RERCTION RRIL-—-2b MM RIR GAP PHASE &
RUN 1125002 SLIP= B.Z58 V/HZ PER POLE=Q.34b

Figure 4-35

4-36



-

MWB  FLUX PER POLE
20 -

1B 4

N N

4

1 I T I L§ L LI 1 L

PE; 7 3 4 5 B 7 8B 4§ 1@ |
PU . PONER X KVAR

g.4d..
B.38.
.28
0. 18 t::::jt::==*—-‘%F====3F:===¥====qF====qr--n===::§
EZE T T T T T 1 T T 1 T
PLE; 2z 3 4y s g 7 B 9 I8
Pl YOLTABE
g.40.
2.30.
B.20.
11—
EEM T -1 T T T T T T T T
PE} 2 3 4 s & 71 B % 18
(@ POLES---SOLID [RON RERCTION RAIL---Z& MM RIR GAP PHASE B
RUN [126.00d SLIP= @198 V/HZ PER POLE=H.3HR

Figure 4-36

4-37



MG FLUX PER POLE
2

I S

B
y
E 1 | 1§ [ § t [ ) 1 1 L] 1
POLE} 2 3 4y § § 7 8@ 9 18 N
P . PONER X KVAR
B.40. '
g.70.
020 | o |
.18, %—N = ———x R— =S —
Eﬂn T T T T T T T T T T
POLE} 2 3 4 § § 7 B % g
Pl VOLTAGE
B .40
g.70.
- 0.2
2. 10, i
ﬂﬂ T T T =T T T T T T T
POLE} 2 3 4 § g 7 B 9§ L
|@ POLES---SOLID IRON REACTION RAIL---25 MM RIR GAP  PHASE B
RUN 1127.082 BLIP= 0.162 V/HZ PER POLE=.34F

Figure 4-37

4-38



———

ULz MR AR SRR b N
R TLub UL rhLn
-! 13

l.‘i — /’

4

1

L o= ! ! 1 T o i ! . H ~
-y i

- " ! i . . 1 i

fi.= ’ r 3 4‘ ; 9] I - i

nl- arren

il sl

oy )
PR I L e W:F:-T.h B e T X

i —
[ A S T

PRI

(S
L f
) ey
L
1
o

1

i el Eadaine
Fl Vil iron
B
LM
Ty
L3~
=7
2 Ry S
713
L. ZL._ ————

.l‘.(-..aw ) y S or —t o ey ¢ e g e g o e g
R T N R
7L Lt ERE R s
RUK 128,048 V/HT PER RILT=] 54

Figure 4-38

. 4-39



Vo

MAE
2.

i
b
-

i

i

7

FLUX PER FOLE

FILE | 3

Pl
2.1,

g3
.20,
.10

. FUWER

1 1 1 i T i 1 I 1

3
X KVAR

X

=

2.6a

FE | 3

U
042

Z:HBJ
.20

g 18

a.2¢

VELTRGE

——

BLE| 3

(@ POLES---SCLID IRDN RERCTION RRIL---26 HM RIR GRF
RUN [129.18

E|

4y 5§ 7 8 93 1
RHESE B
oL IP= 1.53 V/HZ PER POLE=D. 34

Figure 4-39

4-40



M  FLUX PER POLE
.

16 .

q
[

{ I

ME, 3 3 Y4 5 E§ 71 8 9 I

Pl . PONER X KVAR
B, Y0, «

d.304
A2

EEH T T T T T T T T T T

FLET 2 3 4y § & 1 8 9§ 16
Rl VOLTHBE

4.4l

d.30.

d.20.

BB,

Eﬂﬂ T T T T T T T T T T
flE; 2 3 4y S & 71 & 93 i@

|d POLES---5OLID IRON RERCTION RAIL-—2& MM RIR GAP PHASE &

RUN 1131108 SLIP= B.217 Y/HI PER POLE=R. b

Figure 4-40

4-41



N

M@ FLUX PER POLE
4

5] |
12.4. o ~ ’ :

- /\/\ T
y
i

T 1 LI 1 1 | L) I 1

MEy 2z 3 4 S & 1 & § 1@

Pl . PORER X KVAR
H.‘WJ.1

g.30.
g.20.

.18 T:::::f::::=&=-—~ﬂF==—-ae % ey

A.g0 , , |
PMLE, 2 3 4y s § 71 8 7§ 4

Pl VOLTHGE
.40

R
B.20]

118 |
1.0d

/

1 T v L i 1 1

ME, 2 3 4 S 5 1 ®& 8§ If

(8 POLES---SOLID [RON REHCT!UN RAIL---26 M HIR BRAF  PHASE B
RUN 1132.082 CLIP= #.164 Y/HZ PER POLE=H. 346

Figure 4423«

4-42



W FLUX PER POLE
M’T

b

ME, 2 3 4y § E 7 8 9% I8

P . PONER X KVAR
d.4A,

g.30.
d.70.

ﬂ.l_L ' Mﬁe — Ny

ZH" T T T T T T T T T T
POLE 2 1 Y § B 1 8 %3 If
Rl VOLTREE
aNa,
1.3
0. 78
1108
—
HHH T T —T . | T T T T T  §
ey 2 3 9w 5 & 1 8 § 11
|f POLES---SOLID IRON RERCTION RAIL~--2G MM AR GAP  PUASE B
RUN 1133.168 SLIP= A.#98 V/HZ PER POLE=R. 4R

Figure 4-42

4-43



M MiE  FLUX PER POLE

mE;, 7 31 4% § E 71 8 % I I
M . PONER X KVAR

.40
d.38]
a.20.
( .
n.lﬂ-—i m—
H'ﬂﬂ T T T T T T T T T T
fLEr 2 3 4w s & 1 8 §° |f
Rl VOLTHRE
A48
a.30.]
B.20.]
B.18,
—
EEE L T T T T T T T T T
ey 2z 31 4y § §F 7T B % I8
|8 POLES---SOLID IRON RERCTION RRIL-—-2h MM RIR &AP rHASE &
. - RUN 1137.280 SLIP= B.HBS Y/HZ PER POLE=A.34h
' Figure 4-43

4-44



KN8 FLUX PER POLE
1

15 ]
7] ’,,,,/——~——-9”//"-‘_¥ NG
'
y
]

i ] V 1 LI L] 1 1 t

PLE; 2 3 4 s § 7 8 9 1@ 1
Bl . PONER X KVAR

A48
g.30]
.21
a.18] f:::::it::::jﬁ:::::ﬁ::==-4F--4b——==§F=::=$F=:::;;:::::;
B'BE T T T T T T T T T T
MLEr 2z 3 4y © § 71 @8 3§ I
Al VOLTRRE
2.4
|
a. 38
d.2a.
B 1. .
—_— .
EEH T T S T T T T T T T
Al 2 3 4y £ B 7 B 93 I8
[@ POLES---SOLID [RON REACTION RRIL-—2& WM RIR ERP PHASE B.
RUN [138.080 SLIP= R.B5H Y/HZ PER POLE=R. 34k

Figure 4-44

4-45



o WE LUK PER POE
] .

ME, 2 3.4y § E§ 7 8 8 1 1

Pl . PORER X KVAR
B.40.

d.38.
B.28]

ﬂlﬂ- % %- % % —H— —
a.08

ME}y 2 3 4 S § 71 8 3§ |f

Pl VOLTHGE
.4,

1. 30
d.20]
g.10. ' —

—

h.m8

PLE;T 2 3 % § § 71 8 3 I
|8 POLES---SOLID IRON REACTION RAIL—25 WM BIR GAR  PHASE B
AN [139.088  SLIP= .07 . V/MZ PER POLE=H. 34

Figure 4-45

4-46



SECTION 5

SOLID IRON REACTION RAIL TEST DATA, 10-POLE SLIM, 18-MM AIRGAP

Figures 5-1 through 5-4 reflect test data acquired with dc exCiTaTion,
while the ac excitation mode is applicable to data in Figures 5-5 through
5-40,
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