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Proprietary Notice
This document and its contents are the property of Union Switch & Signal Inc.
(hereinafter US&S). This document has been furnished to you on the following
conditions: no right or license under any patents or any other proprietary right in respect
of this document or its content is given or waived in supplying this document. This
document or its content are not to be used or treated in any manner inconsistent with the
rights of US&S, or to its detriment, and are not to be copied, reproduced, disclosed to
others, or disposed of except with the prior written consent of US&S.

Important Notice
US&S constantly strives to improve our products and keep our customers apprised of changes
in technology. Following the recommendations contained in the attached service manual will
provide our customers with optimum operational reliability.  The data contained herein
purports solely to describe the product, and does not create any warranties.

Within the scope of the attached manual, it is impossible to take into account every
eventuality that may arise with technical equipment in service.  Please consult your local
US&S Account Executive in the event of any irregularities with our product.

We expressly disclaim liability resulting from any improper handling or use of our equipment,
even if these instructions contain no specific indication in this respect. We strongly
recommend that only approved US&S spare parts be used as replacements.
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Revision History
Rev. Date Nature of Revision

Original January 2003 Original Issue

1 June 2003 Incorporate ECO 139838-4; clarify application of the solid-state
relay.

2 April 2004 Incorporate ECO  139852-13; change the contacts in Figure 2-2
in Column 1 from HV to LV.   Incorporate ECO 139957-1.

Revised Figure 1-2, the wiring diagram for driving the track
relay repeater.   Add Section 4.2, “Calibration Values” to the

manual.
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Section 1. Introduction 
1.1. General

This service manual provides description and installation information for Union Switch & Signal’s
(US&S) functional equivalent to the GRS/ALSTOM size B1 electromechanical polar stick relay.
Contacts and the drive mechanism are emulated with solid-state devices mounted on a PC board
housed in a metal case as shown in Figure 1-1.  LED’s, visible from the front, indicate relay status:
green for normal and yellow for reverse. It is physically interchangeable with the GRS/ALSTOM size
B1 electromechanical polar stick relay but requires a nominal 12VDC steady energy source to be
operationally interchangeable. 

Specifically it is intended to be used in conjunction with GRS’s phase selective track circuit unit
(detector 290142 – Gr 1). Various contact configurations along with a reference to the corresponding
US&S part number are presented in Table 1-1.
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Figure 1-1  -  Typical Solid-State Polar Stick Code Responsive Relay

Table 1-1  -  Configurations for the Solid-State Polar Stick Code Responsive Relay

US&S Part
Number

Similar To
GRS Relay:

Contacts Pick Up Current
N to R, Max.

Pick Up Current
R to N, Max.

Indexing

N320030-05 A62-659 2N-R LV 0.029 A 0.029 A 1, 3, 25
N320030-06 A62-626 2N-R LV

2N-R HV
0.086 A 0.086 A 1, 3, 10

N320030-07 A62-246 4N-R LV 0.035A 0.035 A 1, 2, 12
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The relay is factory-calibrated to match its electromechanical counterpart. To ensure that the relay is
inserted in its proper mounting base, all relays are equipped with indexing plates (Figure 1-1). Relays
lock securely in their plug-in position.

The main difference between the solid-state relay and the electromechanical relay is that a steady
energy source must be connected to the solid-state relay for it to operate. Without the steady energy
source all of the switches will be in their open positions and the solid-state relay will not function. It is
a dual coil device; a pulse of energy on either coil of the proper polarity will drive one set of contacts
closed and open the other. Once energized, contacts will retain their last state after power is removed
from both coils.

1.2. Application Considerations

This manual outlines safety precautions regarding replacement of electromechanical code following
relays with electronic versions.  In a GRS phase selective track circuit application where replacement
of the electromechanical track relay (TR) and track circuit repeater (TCPR) is intended, the track relay
repeater (TPR) cannot be driven in the usual manner. A relay interface panel (N399038-01) must be
used. The relay interface panel consists of a PCB that is sized and shaped as a B1 relay base. With a
solid-state relay, it is possible for a front and back of the same transfer to short; the interface panel
design overcomes the hazard such a failure would otherwise create if the TPR were driven in the usual
manner. Figure 1-2 illustrates how the TPR is to be driven.  

The Relay Interface Panel mounts in the same rack as the TR.
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Figure 1-2  -  Wiring Diagram for Properly Driving the TPR     
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1.3. Glossary

Coded Energy The signal that prompts the relay to function.

GRS General Railway Signaling (now part of Alstom).

Steady Energy The voltage applied to the relay to maintain it in a powered up condition.
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Section 2. Equipment Description
2.1. Relay Wiring 

For solid-state polar stick relays, coded energy and steady energy are connected to terminals on the
contact block as shown in Figure 2-1, Figure 2-2, and Figure 2-3. Coded energy can be wired in
parallel with the coil connections on the lower portion of the mounting base used with
electromechanical relays. If wired in this manner, the electromechanical and electronic relays are
interchangeable.

2.2. Contacts and Rating 

Different switches are selected depending on whether contacts are high voltage or low voltage. 

For low voltage applications, an AC/DC switch is used. The load rating is 2.5 amperes per contact up
to 30 volts DC and 22 Vrms. The contacts are transient protected to 34 volts DC and they are short
circuit protected.

For high voltage application, the switch is an AC only device. The contact load rating is from a
minimum hold current of 0.06 ampere to 2.5 amperes from 12 to 230 Vrms. The contacts are transient
protected to 230 Vrms but are not short circuit protected; external fusing is required for short circuit
protection.

2.3. Isolation for Polar Stick Solid-State Relays

The steady power source and control (coil) inputs are isolated from each other and from the contacts
and frame; the withstand voltage is 1500 Vrms. Breakdown voltage across a normal-reverse contact set
is limited by the surge voltage protection ratings of 34 V for low voltage contacts and 230 Vrms for
high voltage contacts.

2.4. Voltage Requirements 

Operating voltage range for the relay is 8 to 16Vdc. Ripple must be limited so that the instantaneous
voltage does not drop below 8 volts. A nominal 12-volt battery/battery charger combination is a
suitable power source. 

2.5. Temperature Range 

The solid-state relay is rated to operate over the temperature range of -40 °C to +70 °C.

2.6. Indexing 

The solid-state relay is indexed similar to the electromechanical relay it replaces except that the last
pin (17) is omitted. (Please refer to Table 1-1 for the index code.)  Eliminating the pin from the solid-
state relay indexing prevents inadvertently plugging a solid-state relay into the mechanical base.
Without the steady B12/N12 the solid-state relay will not operate properly.  Conversely, eliminating
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the pin will allow the electromechanical relay to be plugged into the solid-state base because the
presence of a steady B12/N12 will have no affect on the operation of the electromechanical relay.

2.7. Wiring
The contact blocks for the relays, as viewed from the front of the relay, are shown in the following
figures: 

Part Number N320030-05 - Figure 2-1 
Part Number N320030-06 - Figure 2-2 
Part Number N320030-07 - Figure 2-3
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Figure 2-1  -  Part Number N320030-05 (A62659) Contact Block 
(Viewed from the Rear of the Relay)
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Figure 2-2  -  Part Number N320030-06 (A62626) Contact Block 
(Viewed from the Rear of the Relay)
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Figure 2-3  -  Part Number N320030-07 (A62246) Contact Block 
(Viewed from the Rear of the Relay)
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Section 3. Installation 
Solid-state relays can be installed in the same mounting base as the electromechanical relays. Each
relay is shipped with a male index plate that can be installed with the relay. In all cases, code input and
steady energy are wired to Column 2 of the upper contact block (See Figure 2-1, Figure 2-2, and
Figure 2-3). 

On some GRS relays, there are 150-ohm resistors installed in the relay. Because the package design
makes it impossible to use the Column 3 terminals on the mounting base, it is not possible to install
these resistors in the solid-state version. These resistors must be installed external to the relay by the
customer. 

3.1. External Wiring

Connections to the solid-state relay are similar to the electromechanical version except for the required
steady energy, and, in some cases, the internally wired resistors used in the electromechanical relays.

Wiring diagrams for the relays are shown in Figure 2-1, Figure 2-2, and Figure 2-3.

The following steps must be performed before inserting the solid-state relay into the base.

1. Ensure that the steady energy is connected to the mounting block per Figure 2-1, Figure 2-2, or
Figure 2-3, as applicable.

2. Ensure that the normal +, normal -, reverse +, and reverse - are wired to the mounting block per
Figure 2-1, Figure 2-2, or Figure 2-3, as applicable.

The mounting base is now ready to accept the solid-state relay.
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Section 4. Operation/Testing
4.1. Operation 

With a solid-state polar stick relay, both the normal and reverse contacts are open until steady energy
is applied. When steady energy is first applied, either the normal or reverse contacts will close with no
predisposition as to which one is more likely to close. Thereafter, contact operation is in direct
response to energy applied to the normal and/or reverse coils following the same polarity conventions
as with electromechanical relays. When steady energy is removed from the normal and reverse coils,
contact status will remain unchanged - identical to the operation of an electromechanical polar stick
relay. 

No periodic testing or adjustment is necessary. There are no calibration or adjustments required on the
solid-state relay.

4.2. Calibration Values

Calibration values for the relays covered by this manual are:

PN N320030-05 (Functional equivalent for the GRS A62-659)

Calibration is for single coil operation, Normal and Reverse pick up and working -
0.016 to 0.029 ampere

PN-320030-06 (functional equivalent for the GRS A62-626)

Calibration is for single coil operation, Normal and Reverse pick up and working -
0.060 to 0.086 ampere

PN 320030-07 (functional equivalent for the GRS A62-246)

Calibration is for double coil operation, Normal and Reverse pick up and working -
0.029 to 0.035 ampere

4.3. Verification of Operability 

Testing of the solid-state polar stick code responsive relay differs slightly from testing the
electromechanical relay. Minimum testing consists of energizing the relay with 30 or 36 milliampere
DC and observing that the contacts close. Since both the high voltage and low voltage contacts will
operate on AC voltage, an AC source and load is needed to indicate contact closure.

To verify the operability of the relay, wire it as shown in Figure 4-1 (using the wiring diagrams of
Figure 2-1, Figure 2-2, and Figure 2-3 as a reference for the relay).

1. Connect the negative side of a 12-volt power source to terminals N-, R-, and the12 volt
common on the relay.

2. Connect the positive side of the 12-volt power source through a 300-ohm, ½ watt resistor to the
+12V terminal on the relay and the N+ or R+ terminal.
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3. Attach a 15-volt AC power source (2 amps or greater) through a 10-ohm, 2.5 watt resister to
the Normal and Reverse terminals of the relay to be tested. Connect an AC voltmeter across the
Normal and Reverse terminals of the relay to monitor the voltage.

4. Turn on the 12-volt source. The contacts being tested should close. This is indicated by the
voltage across the terminals. If the contacts are closed the voltmeter will indicate less than 2.5
volts; and the yellow or green LED will be lighted. If the contacts are open the voltmeter will
indicate 15 volts and the LED will be extinguished.

5. Alternate the connection of the 300 ohm resistor between the N+ terminal and the R+ terminal.
The yellow and green LED should alternately light.

6. Connect the 300-ohm resistor to the R+ terminal on the relay. The Reverse contact should close
as indicated by the voltmeter and the yellow LED will light (see Step 4). Remove the resistor
from the R+ terminal. The Reverse contacts should remain closed and the yellow LED should
remain lit.

7. Connect the 300-ohm resistor to the N+ terminal on the relay. The Normal contacts should
close as indicated by the voltmeter and the green LED will light (See Step 4). Remove the
resistor from the N+ terminal. The Normal contacts should remain closed and the green LED
will remain lit. 

8. If the relay fails the test, US&S recommends returning the relay to their Batesburg, SC facility
for repair.

12-VOLT DC 
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 POWER SOURCE

+12V

+15V
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TO 12 VOLT COM. TERMINAL

TO N- TERMINAL

TO R- TERMINAL

TO CONTACT SET TO BE TESTED
(R+ AND R-) OR (N+ AND N-)

10    , 25 WATTS

Figure 4-1  -  Test Set-Up for Solid-State Polar Stick Code Responsive relay
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Section 5. Technical Support
The Rapid Action Information Link Team (RAIL Team) is a group of experienced product and
application engineers ready to assist you to resolve any technical issues concerning this product.
Contact the RAIL Team at 1-800-652-7276 or by e-mail at railteam@switch.com.
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