
NOTES:

OBSERVE CORRECT POLARITY=

=

EQUIPMENT WILL BE DAMAGED

IF CONNECTIONS ARE REVERSED.

TWISTED WIRES.

ALL WIRING TO TRACK 2C.NO.6

U.G.B.T. CABLE

ALL HOUSE WIRING TO BE NO.16

UNLESS OTHERWISE SPECIFIED

ALL GROUND CONNECTIONS TO

BE #6 OR LARGER, SIGNAL WIRING

SHOP TO RUN ALL GROUND

CONNECTIONS.

ENSURE TRACK POLARITY IS

TRANSPOSED ACROSS ALL

INSULATED JOINTS.

SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

REFER TO STANDARDS

DRAWING FOR HOUSE

GROUNDING SCHEME.

MODIFICATION LEVEL

Q.A. LAST LEVEL CHK’D.

LAST LEVEL MOD. THIS TYP.

LAST LEVEL BY DESIGNER.

CHANGED FROM TYP.? Y/N

CY

CQ

= TEST TERMINALS MUST BE IN-

  STALLED ON ALL WIRING CONNECTED

  TO EXTERNAL CABLES (EXCEPT

  TRACK AND A.C. POWER WIRES).

DP

 Y 

SHEET
DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

     81ST STREET, ILLINOIS TO    

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

7       

135.60  

  S-301 

   CTC  

   CTC  

   JJL  

  59237 

030113560.7S 

UNION PACIFIC RAILROAD

 
 
 
 

#10#10

AUX OUTPUT

1

1

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

7

7

7

8

8

8

9

9

9

10

10

10

11

11

11

12

12

12

13

13

13

14

14

14

15

15

15

TB1

TB2

TB3

B LAMP

COM LAMP

TRACK

LA-SL LA-SL

L LAMP LB-SL LB-SL

AUX INPUT

RG HG

LA LA

RG HG

LB LB

(1L) (2L) (3L)

AUX INPUT

LEFT RIGHT

(4L) (5L) (6L)

DG

DG

LA

LB

A B

AUX CNVR

RIGHT

AUX CNVR

LEFT

RG

RG

HG

HG

RA RA

RB RB

SP LEFT RIGHT

DG

DG

RA

RB

LAMP

RA-SL

RB-SL

LAMP

(1R) (2R) (3R)

(4R) (5R) (6R)

RA-SL

N

RB-SL

COM

R LAMP

TRACK

RIGHTCAB CONTROLLEFT

502

DETECT

POWER

 CODE 

      

E.C.-4(PLUS) UNIT

   AEN12     AEB12  

METER METER

REG. RPTR

#
1

0

#
1

0

#
1

0

#
1

0

FIELD ENSURE PROPER TRACK
POLARITY AND "AC" ACCORDINGLY NEW SHEET

REGENERATIVE REPEATER

6’X8’ 

TR 265B
M.P. 135.60

AW(S)TB

AW(S)TN

AE(N)TN

AE(N)TB

11-15-06

INSTALL FLS/GATES & 

1

        

    

   /   /CTC/RDD

CONSTANT WARNING  

M.P. 135.60      
A.F.E. 59237     

    JJL

AT TR 265B       

VILLA GROVE SUBDIVISION

M.P. 135.60  

(REV. 4/4/00)  (1TE4RGRC.1 )

6’X8’ HOUSE

  
 A

E
B

1
2

  

  
 A

E
B

1
2

  

  
 A

E
N

1
2

  

  
 A

E
N

1
2

  

AW(S)-E(N)

AE(N)TAW(S)T

BE(N)TBW(S)T

 M 

#10

CONN.
SHT.4

 N 

#10

CONN.
SHT.4

NOTES:

OBSERVE CORRECT POLARITY=

=

EQUIPMENT WILL BE DAMAGED

IF CONNECTIONS ARE REVERSED.

TWISTED WIRES.

ALL WIRING TO TRACK 2C.NO.6

U.G.B.T. CABLE

ALL HOUSE WIRING TO BE NO.16

UNLESS OTHERWISE SPECIFIED

ALL GROUND CONNECTIONS TO

BE #6 OR LARGER, SIGNAL WIRING

SHOP TO RUN ALL GROUND

CONNECTIONS.

ENSURE TRACK POLARITY IS

TRANSPOSED ACROSS ALL

INSULATED JOINTS.

SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

REFER TO STANDARDS

DRAWING FOR HOUSE

GROUNDING SCHEME.

MODIFICATION LEVEL

Q.A. LAST LEVEL CHK’D.

LAST LEVEL MOD. THIS TYP.

LAST LEVEL BY DESIGNER.

CHANGED FROM TYP.? Y/N

CY

CQ

= TEST TERMINALS MUST BE IN-

  STALLED ON ALL WIRING CONNECTED

  TO EXTERNAL CABLES (EXCEPT

  TRACK AND A.C. POWER WIRES).

DP

 Y 

SHEET
DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

     81ST STREET, ILLINOIS TO    

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

7       

135.60  

  S-301 

   CTC  

   CTC  

   JJL  

  59237 

030113560.7S 

UNION PACIFIC RAILROAD

 
 
 
 

#10#10

AUX OUTPUT

1

1

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

7

7

7

8

8

8

9

9

9

10

10

10

11

11

11

12

12

12

13

13

13

14

14

14

15

15

15

TB1

TB2

TB3

B LAMP

COM LAMP

TRACK

LA-SL LA-SL

L LAMP LB-SL LB-SL

AUX INPUT

RG HG

LA LA

RG HG

LB LB

(1L) (2L) (3L)

AUX INPUT

LEFT RIGHT

(4L) (5L) (6L)

DG

DG

LA

LB

A B

AUX CNVR

RIGHT

AUX CNVR

LEFT

RG

RG

HG

HG

RA RA

RB RB

SP LEFT RIGHT

DG

DG

RA

RB

LAMP

RA-SL

RB-SL

LAMP

(1R) (2R) (3R)

(4R) (5R) (6R)

RA-SL

N

RB-SL

COM

R LAMP

TRACK

RIGHTCAB CONTROLLEFT

502

DETECT

POWER

 CODE 

      

E.C.-4(PLUS) UNIT

   AEN12     AEB12  

METER METER

REG. RPTR

#
1

0

#
1

0

#
1

0

#
1

0

FIELD ENSURE PROPER TRACK
POLARITY AND "AC" ACCORDINGLY NEW SHEET

REGENERATIVE REPEATER

6’X8’ 

TR 265B
M.P. 135.60

AW(S)TB

AW(S)TN

AE(N)TN

AE(N)TB

11-15-06

INSTALL FLS/GATES & 

1

        

    

   /   /CTC/RDD

CONSTANT WARNING  

M.P. 135.60      
A.F.E. 59237     

    JJL

AT TR 265B       

VILLA GROVE SUBDIVISION

M.P. 135.60  

(REV. 4/4/00)  (1TE4RGRC.1 )

6’X8’ HOUSE

  
 A

E
B

1
2

  

  
 A

E
B

1
2

  

  
 A

E
N

1
2

  

  
 A

E
N

1
2

  

AW(S)-E(N)

AE(N)TAW(S)T

BE(N)TBW(S)T

 M 

#10

CONN.
SHT.4

 N 

#10

CONN.
SHT.4



SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

MODIFICATION LEVEL

Q.A. LAST LEVEL CHK’D.

LAST LEVEL MOD. THIS TYP.

LAST LEVEL BY DESIGNER.

CHANGED FROM TYP.? Y/N

CY

CQ
SHEET

DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

     81ST STREET, ILLINOIS TO    

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

8       

135.60  

  S-301 

   CTC  

   CTC  

   JJL  

  59237 

030113560.8S 

UNION PACIFIC RAILROAD

ASSIGNED CHASSIS I.D.

1

2

3

4

5

6

7

8

STRAPPING

SHUNT LOCATED ON BACK OF CHASSIS

BETWEEN 230A & 230B CARD SLOT

1

8

230A
CARD SLOT CARD SLOT

230B

ELECTROCODE

CHASSIS

JP1

JP2
210

JP3

JP4

JP5

U12-256

220/230

220/230

220/230

(32K)

220 MICROPROCESSOR MODE:

U12 IS 2764 OR 64K EPROM

U13 IS 2764 OR 64K EPROM

STANDARD MEMORY SIZE

U12-64

210
(16K)

210

210A/220
210B/230

JP1

JP2
210

JP3

JP4

JP5

U12-256

220/230

220/230

220/230

(32K)

U12 IS 2716 OR 16K EPROM

U13 IS 2732 OR 32K EPROM

STANDARD MEMORY SIZE

U12-64

210
(16K)

210

210A/220
210B/230

JP1

JP2
210

JP3

JP4

JP5

U12-256

220/230

220/230

220/230

(32K)

U12 IS 2716 OR 16K EPROM

U13 IS 2732 OR 32K EPROM

STANDARD MEMORY SIZE

U12-64

210
(16K)

210

210A/220
210B/230

210A MICROPROCESSOR MODE: 210B MICROPROCESSOR MODE:

(LEFT 210) (RIGHT 210)

USE JUMPER SETTING DETERMINED BY TYPE OF MICROPROCESSOR MODE USED

(REMOVE OR CROSS OUT THE UNUSED JUMPER SETTINGS)

230

230 MICROPROCESSOR

U12

U13

U14
1

DIP SHUNT

C

215D MODULE

1
2

3
4

-O
P

E
N

-

C1

C5

C1

C5

RIGHT

LEFT

CODE 5 SELECT SWITCHES

PROGRAM ID. RRH-S5 REV.

CHASSIS TYPE EC4R+    

E

B A

ABC

DDLED 1

LED 2

LED 3

LED 4

215D "A" CONFIGURATION = "B" JUMPERED, "A","C" & "D" OPEN

215D "B" CONFIGURATION = "B" OPEN, "A","C" & "D" JUMPERED

PROGRAM CONFIG. A       

11-15-06

INSTALL FLS/GATES & 

1

        

    

   /   /CTC/RDD

CONSTANT WARNING  

M.P. 135.60      
A.F.E. 59237     

    JJL

AT TR 265B       

NEW SHEET

REGENERATIVE REPEATER

VILLA GROVE SUBDIVISION

M.P. 135.60  

DP

 Y 

(REV. 4/4/00)  (1TE4RGRC.2 )

6’X8’ HOUSE

SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

MODIFICATION LEVEL

Q.A. LAST LEVEL CHK’D.

LAST LEVEL MOD. THIS TYP.

LAST LEVEL BY DESIGNER.

CHANGED FROM TYP.? Y/N

CY

CQ
SHEET

DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

     81ST STREET, ILLINOIS TO    

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

8       

135.60  

  S-301 

   CTC  

   CTC  

   JJL  

  59237 

030113560.8S 

UNION PACIFIC RAILROAD

ASSIGNED CHASSIS I.D.

1

2

3

4

5

6

7

8

STRAPPING

SHUNT LOCATED ON BACK OF CHASSIS

BETWEEN 230A & 230B CARD SLOT

1

8

230A
CARD SLOT CARD SLOT

230B

ELECTROCODE

CHASSIS

JP1

JP2
210

JP3

JP4

JP5

U12-256

220/230

220/230

220/230

(32K)

220 MICROPROCESSOR MODE:

U12 IS 2764 OR 64K EPROM

U13 IS 2764 OR 64K EPROM

STANDARD MEMORY SIZE

U12-64

210
(16K)

210

210A/220
210B/230

JP1

JP2
210

JP3

JP4

JP5

U12-256

220/230

220/230

220/230

(32K)

U12 IS 2716 OR 16K EPROM

U13 IS 2732 OR 32K EPROM

STANDARD MEMORY SIZE

U12-64

210
(16K)

210

210A/220
210B/230

JP1

JP2
210

JP3

JP4

JP5

U12-256

220/230

220/230

220/230

(32K)

U12 IS 2716 OR 16K EPROM

U13 IS 2732 OR 32K EPROM

STANDARD MEMORY SIZE

U12-64

210
(16K)

210

210A/220
210B/230

210A MICROPROCESSOR MODE: 210B MICROPROCESSOR MODE:

(LEFT 210) (RIGHT 210)

USE JUMPER SETTING DETERMINED BY TYPE OF MICROPROCESSOR MODE USED

(REMOVE OR CROSS OUT THE UNUSED JUMPER SETTINGS)

230

230 MICROPROCESSOR

U12

U13

U14
1

DIP SHUNT

C

215D MODULE

1
2

3
4

-O
P

E
N

-

C1

C5

C1

C5

RIGHT

LEFT

CODE 5 SELECT SWITCHES

PROGRAM ID. RRH-S5 REV.

CHASSIS TYPE EC4R+    

E

B A

ABC

DDLED 1

LED 2

LED 3

LED 4

215D "A" CONFIGURATION = "B" JUMPERED, "A","C" & "D" OPEN

215D "B" CONFIGURATION = "B" OPEN, "A","C" & "D" JUMPERED

PROGRAM CONFIG. A       

11-15-06

INSTALL FLS/GATES & 

1

        

    

   /   /CTC/RDD

CONSTANT WARNING  

M.P. 135.60      
A.F.E. 59237     

    JJL

AT TR 265B       

NEW SHEET

REGENERATIVE REPEATER

VILLA GROVE SUBDIVISION

M.P. 135.60  

DP

 Y 

(REV. 4/4/00)  (1TE4RGRC.2 )

6’X8’ HOUSE



SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

  BE(N)TB 

B1L1 B1L2 B1L3 COM1 B2L1 B2L2 B2L3 COM2

SLOT2A J26

B1L1 B1L2 B1L3 COM1 B2L1 B2L2 B2L3 COM2

SLOT3A J36

IN1+ IN1- IN2+ IN2-

SLOT1A J16

CAB1+ CAB1- CAB2+ CAB2-

SLOT2B J27

NVIO1 NVIO2 NVIO3 NVIO4

SLOT3B J37

NVIO1 NVIO2 NVIO3 NVIO4TK1+ TK1- TK2+ TK2-

SLOT1B J17

BW(S)-E(N)

   CODE   

TK1+ TK1- TK2+ TK2-

TIP-2

TRACK 1

P1

10A 10A

9A 9A

505

FUSE

FUSE FUSE

FUSE

 TIP-2

TRACK 2

MODIFICATION LEVEL

CHANGED FROM TYPICAL?

Q.A. LAST LEVEL CHECKED

LAST LEVEL MOD THIS TYPICAL

LAST LEVEL BY DESIGNER

REV

DP

DP

DP

Y 

02/26/07 1te5intc.1               

SHEET
DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

    81ST STREET, ILLINOIS TO     

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

9       

135.60  

 S-301  

  CTC   

  CTC   

   JJL  

 59237  

030113560.9S 

UNION PACIFIC RAILROAD

  BE(N)TN 

B
E

B
1

2

B
E

B
1

2

B
E

N
1
2

B
E

N
1
2

AB4AB4AB2 AB2

SLOT4B J47

I/O5+ I/O6+ I/O7+ I/O8+I/O5- I/O6- I/O7- I/O8-

NOT USED

SLOT4A J46

I/O1-I/O1+ I/O2+ I/O3+ I/O4+I/O2- I/O3- I/O4-

NOT USED

NEW SHEET

REGENERATIVE REPEATER

VILLA GROVE SUBDIVISION

M.P. 135.60  

6’X8’ HOUSE

  BW(S)TB 

  BW(S)TN 

TEMPORARY DISCONNECT & TAPE
(TO BE PUT IN-SERVICE ON FUTURE
WAYSIDE DESIGN)

=

FIELD ENSURE PROPER TRACK
POLARITY AND "AC" ACCORDINGLY

6’X8’ 

TR 265B
M.P. 135.60

AE(N)TAW(S)T

BE(N)TBW(S)T

BW(S)-E(N)

11-15-06

INSTALL FLS/GATES & 

1

        

    

   /   /CTC/RDD

CONSTANT WARNING  

M.P. 135.60      
A.F.E. 59237     

    JJL

AT TR 265B       

 O 

#10

CONN.
SHT.4

#10

 P 
CONN.
SHT.4

SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

  BE(N)TB 

B1L1 B1L2 B1L3 COM1 B2L1 B2L2 B2L3 COM2

SLOT2A J26

B1L1 B1L2 B1L3 COM1 B2L1 B2L2 B2L3 COM2

SLOT3A J36

IN1+ IN1- IN2+ IN2-

SLOT1A J16

CAB1+ CAB1- CAB2+ CAB2-

SLOT2B J27

NVIO1 NVIO2 NVIO3 NVIO4

SLOT3B J37

NVIO1 NVIO2 NVIO3 NVIO4TK1+ TK1- TK2+ TK2-

SLOT1B J17

BW(S)-E(N)

   CODE   

TK1+ TK1- TK2+ TK2-

TIP-2

TRACK 1

P1

10A 10A

9A 9A

505

FUSE

FUSE FUSE

FUSE

 TIP-2

TRACK 2

MODIFICATION LEVEL

CHANGED FROM TYPICAL?

Q.A. LAST LEVEL CHECKED

LAST LEVEL MOD THIS TYPICAL

LAST LEVEL BY DESIGNER

REV

DP

DP

DP

Y 

02/26/07 1te5intc.1               

SHEET
DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

    81ST STREET, ILLINOIS TO     

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

9       

135.60  

 S-301  

  CTC   

  CTC   

   JJL  

 59237  

030113560.9S 

UNION PACIFIC RAILROAD

  BE(N)TN 

B
E

B
1

2

B
E

B
1

2

B
E

N
1
2

B
E

N
1
2

AB4AB4AB2 AB2

SLOT4B J47

I/O5+ I/O6+ I/O7+ I/O8+I/O5- I/O6- I/O7- I/O8-

NOT USED

SLOT4A J46

I/O1-I/O1+ I/O2+ I/O3+ I/O4+I/O2- I/O3- I/O4-

NOT USED

NEW SHEET

REGENERATIVE REPEATER

VILLA GROVE SUBDIVISION

M.P. 135.60  

6’X8’ HOUSE

  BW(S)TB 

  BW(S)TN 

TEMPORARY DISCONNECT & TAPE
(TO BE PUT IN-SERVICE ON FUTURE
WAYSIDE DESIGN)

=

FIELD ENSURE PROPER TRACK
POLARITY AND "AC" ACCORDINGLY

6’X8’ 

TR 265B
M.P. 135.60

AE(N)TAW(S)T

BE(N)TBW(S)T

BW(S)-E(N)

11-15-06

INSTALL FLS/GATES & 

1

        

    

   /   /CTC/RDD

CONSTANT WARNING  

M.P. 135.60      
A.F.E. 59237     

    JJL

AT TR 265B       

 O 

#10

CONN.
SHT.4

#10

 P 
CONN.
SHT.4



SIGNAL DESIGN

UNION PACIFIC

Q
U

A
L

IT
Y

P
R

O
D

U
C

T
IV

IT
Y

SAFETY

S
L

O
T

4
A

J
4
6

I
/O

1
-

I/O
1
+

I
/O

2
+

I
/O

3
+

I
/O

4
+

I
/O

2
-

I
/O

3
-

I
/O

4
-

S
L

O
T

4
B

J
4

7

I
/O

5
+

I
/O

6
+

I
/O

7
+

I
/O

8
+

I
/O

5
-

I
/O

6
-

I
/O

7
-

I
/O

8
-

IN
1
+

IN
1
-

IN
2

+
IN

2
-

J
1

6

T
K

1
+

T
K

1
-

T
K

2
+

T
K

2
-

J
1
7

C
A

B
1
+

C
A

B
1
-

C
A

B
2

+
C

A
B

2
-

S
L

O
T

2
B

J
2

7

N
V

IO
1

N
V

IO
2

N
V

IO
3

N
V

IO
4

S
L

O
T

3
B

J
3
7

N
V

IO
1

N
V

IO
2

N
V

IO
3

N
V

IO
4

B
1

L
1

B
1

L
2

B
1

L
3

C
O

M
1

B
2

L
1

B
2

L
2

B
2

L
3

C
O

M
2

S
L

O
T

3
A

J
3
6

B
1

L
1

B
1

L
2

B
1

L
3

C
O

M
1

B
2

L
1

B
2

L
2

B
2

L
3

C
O

M
2

S
L

O
T

2
A

J
2
6

V
T

I-
2

S
T

R
A

C
K

 I
N

T
E

R
F

A
C

E

C
P

S
P

O
W

E
R

 S
U

P
P

L
Y

V
P

M
-1

C
P

U

CDU-1

B N

 CODE 

CHASSIS ID.

= IN

= PUNCHED OUT

CHIP ID.

S
L

O
T

1
A

S
L

O
T

1
B

503

#6

#6

MODIFICATION LEVEL

CHANGED FROM TYPICAL?

Q.A. LAST LEVEL CHECKED

LAST LEVEL MOD THIS TYPICAL

LAST LEVEL BY DESIGNER

REV

DP

DP

DP

Y 

02/26/07 1TE5INTC.3               

SHEET
DIG:

DES:
DATE

A.F.E.

CHK:

ID=

DWG

    81ST STREET, ILLINOIS TO     

      VILLA GROVE, ILLINOIS      

         C.T.C. CIRCUITS         

Office of AVP Engineering - Design      Omaha, Nebraska

11-15-06

10      
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