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| D001207
RAILWAY SIGNAL RELAY

SERVICE MANUAL

This manual contains the Relay Inspection &
Acceptance Procedure to be applied to the
Railway Signal relay assets.

Issued under the authority of the Group Manager,
Engineering Services, Public Transport
Corporation.
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Railway Signal Relays

SECTION ONE: INTRODUCTION

This manual details the standard, for acceptance of rehabilitated Railway Signal Relays.

It is in the interest of all staff to ensure the safe operation of the rail system by not locally amending
or deviating from these procedures. However, the right of all users to have an input to various
elements of this manual is recognised and accordingly all sre encouraeged to identify perceived needs
for change by forwarding proposals either in writing or verbally to Manager, Signalling Services.

Issue of documents is only authorised for distribution within the Infrastructure Division of the PTC.
Transmitting or passing documents or extracts from documents to parties outside the Infrastructure

Division must be approved by the Group Manager, Engineering Services.
A!! pl thlichard Cianale Am

; .
ublished Signals documents sre copyright, Except where the Copyright Act allows, no

publications or software produced by Engineering Services Group, Infrastructure Division, PTC, may
be reproduced, stored in a retrieval system in any form or transmitted by any means without prior

permission in writing from the Group Manager, Engineering Services Group, Public Transport
Carparation.

-
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Railway Signal Relays

SECTION TWO: TERMINOLOGY

It is essential that the description content of inspection and acceptance procedures is correctly conveyed to
and interpreted by all staff involved in their use. The following table provides & detailed description of the
meaning of the key words used.

Contact Compression
The point at which all closed contacts reach the specified minimum contact pressure.

Carbon Contacts
A general term covering graphite, and compounds and mixtures carbon and metals.

Contact Wipe

The distance a moving contact travels along the fixed contact during its closihg movement from the
point at which it touches the fixed contact to its final compressed position,

Compression Voltage
That value of volts applied ta the relay to compress the front contacts to the amount specified.

Contact Types
Front contact: that pair of contact components which close when a two position relay is energised.

Back contact: that pair of contact components which close when a two position relay is de-
enerdgised.

Normal contact: that pair of contact components which close when a three position relay is so

energised that both local and tontrol element terminals having the same polarity markings are of the
same polarity at any instant,

Reverse contact: that pasir of contact components which close when a three position relay is so

energised that both local and control element terminals having opposite polarity markings are of same
polarity at any instant

Drop Away Voltage
That value of volts at which all front contacts cease to make electrical connection.

Pick Up Voltage
That value of v
contact,.

to the relay which will just cause all front contacts to make electrical
Rated Voltage

That nominal value of volts intended to be applied to the relay in service operation.

-

L/\Gr‘ﬁ’? T&Gﬁ—%’ o ‘Dj: g Crnemd
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Railway Signal Relays

SECTION THREE: SPECIFICATIONS AND STANDARDS

Association of American Railroads Signal Manual

AAR 6.1.35 1991

AAR 6.1.40 1991

AAR 6.4.5 1991

AAR 6.5.1 1991

AAR 7.1.4 1990
British Standard

BS 561:1951

BS 1745:1951

Public Transport Corporation.
Instruction VR 7 May 1945
LS SC 020102 - 01 April 1994

Woesting house Brake & Signal Co. (Aust.) Ltd.

Spec. No. 18611 1940
Spec. No. 29610 1954
Spec. No. M2961.10 1988
Drg. AM16567 Rev2/1946
Drg. PS1107 Rev H

3 Issua 18 June 1994
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~
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SECTION FOUR:
| —
INDEX

l TYPE SPECIFICATION No. ISSUE DATE
SHELF RELAY AC
V28X  6-6 (25Hz) RS SC 020101 - 01 26 April 1994
V28X 8-6 (50Hz) RS SC 020101 -02 2€ April 1994
V2D 6-2 {25Hz) RS SC 020101 - 04 26 April 1994
vap 6-6 (25Hz) RS SC 020101 - 07 26 April 1994
vVaD 6-6 (50Hz] RS SC 020101 -08 26 April 1994
V2D 10-2 [25Hz) RS SC 020101 -09 26 April 1994
V2D 10-2 (50Hz) RS SC 020101 - 10 26 April 1994
V3D 66 {25Hz RS SC 020101 - 11 26 April 1994
V3D 6-6 (50Hz) RS SC 020101 -12 26 April 1994
V3D 8-4 (25Hz) RS SC 020101 - 13 26 April 1994
V3D 8-4 {50Hz} RS SC 020101 - 14 26 April 1994
VaT 6-2 (25Hz) RS SC 020101 - 21 26 April1994
V2T  6-2 (50Hz) RS SC 020101 - 22 26 April 1994
vaT 10-2 {25Hz) RS SC 020181 -23 26 April 1994
vat 10-2 (50Hz) RS SC 020101 - 24 26 April 1994 I
SHELF RELAY DC

lssue 7 Septamber 1994
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Railway Signal Relays
INDEX
F R
TYPE SPECIFICATION No. “ ISSUE DATE ||

LARGE PLUGIN |

RELAY AC

VT1 2-2 {25Hz) RS SC 020102 - 01 26 April 1994

vT1 2-2 (50Hz) RS SC 020102 - 02 26 April 1994

vT1 4-2 {50Hz) RS SC 020102 - 03 26 April 1994

VT1 8-4 [50Hz) RS SC 020102 - 04 26 April 1994

LARGE PLUG-IN | "

RELAY DC

SIGNAL RELAY

SEARCHLIGHT AC

V3G 2-2-2 {25Hz) C5 RS SC 030107-01 7 September 1994 ]

V3G 2-2-2 [50Hz) C5 RS SC 030107-02 7 September 1994

SIGNAL RELAY

SEARCHLIGHT DC
Im

5 issue 7 September 1994
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2.11

Inspection & Acceptance Procedure RS SC 020101-01

Railway Signal Relay %

V2SX 6-6 25Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame®™ and

between insulated circuits at 2000 voits AC (r.m.s.) 50Hz for 1{one) minute.

BS.1745:1951/1%b
The insulation resistance {following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and slow drop away without
hesitation or restriction with the rated voltage applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.5.4.5/B6 1391

There is a minimum 0.125" clearance between all moving and fixed parts from
case cover unless otherwise specified. © AAR.6.4.5/B9 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.
Relay covers are clean, clear and undamaged. BS.1745:1551/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.
AAR.6.4.5/B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or loose
enough to be able to short on any other conducting part or frame.

AAR.6.1.35/F 1391

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal hoider of the silver carbon contact is not within 0.060°° {(1/16") of

the contact surface. BS.1745:1357/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the relay
is energised at the rated voltage or when it is de-energised. B5.1745:1951/8d

Issue 26 April 1994 Inspection Manual Paga 1 of 6




2.12

Inspection & Acceptance Procedure RS SC 020101-01

Railway Signal Relay %

V2SX 6-6 25Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1981

2.13 That the correct plug top coding plate is affixed to the top of the relay.

2.14

3.1

[#5)
N

3.3

3.4

3.5

3.6

3.7
3.8

The coils and magnetic circuit are painted black.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

o e | Wy L
Check that th

a e ba sontac 5
contacts just make and not less than
energised.

less than 0.030" when front
.060" when the relay is fully

B5.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:1951/7 and AAR.B.1.55/D3 1991

Check that the end play of the Opérating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7May 1945

Check the Vane for the following :-

i. End play is between 0.010" and 0.015",
il Vane to Laminations clearances is between 0.017" and 0.027".
AAR.8.1.35/C5 1991
i, Air gap between Laminations faces shall be between 0.090" and 0.095"
for vane thickness of 0.040". {Where vane thickness is other than
0.040", then the air gap shall be not less than a value equal to the vane
thickness plus 0.050" or more than vane thickness plus 0.055").

Check that contact resistances do not exceed :-

Silver - Silver carbon :- 0.09 ohms {Front Contacts}
:- 0.18 ohms (Back Contacts) AAR.6.4.5/C3 1994
Minimum Contact Pressure :- 15gms all contacts. AAR.8.1.35/E1 1991

Check that the mechanism develops a total gravity bias of not less than

57gms, measured at the front contacts and with the front contacts just open.
AAR.6.1.36/J8 1981

Issue 26 April 1994 Inspaction Manual Page 2 of 6




E* Inspection & Acceptance Procedure RS SC 020101-01
N,

Railway Signal Relay /@

V2SX 6-6 25Hz. AC Shelf Relay

3.9 Check that when the spindie is held rigid, the clutch slips in either direction

with a torque of 5-6 inch ounces on the pinion. WBLS Drg. AM165867 1946

3.10 Check that back contacts do not "bounce" open when the relay drops as per
the Bob-Test clause 7.5.

—
—

[ .

Operating Figures :-

W

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gradually decreased from the rated voltage. BS.1745:1851/20

heck that as the voltage is reduced from compression, the voltage at which
| back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached the

specified minimum contact pressure. BS.1745:1951/9d

Rated Voltage:- 110 volts

Slow Release Drop Away:- With relay energised at rated voltage:

Power off - till first front contact opens, shall be not less than 0.6
second.

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of this
document,

Issue 26 April 1994 Inspection Manual Page 3of 6




E‘ Inspection & Acceptance Procedure RS SC 020101-01

Railway Signal Relay V4

V2SX 6-6 25Hz. AC Shelf Relay

4. Friction Test

4.1 Apply voltage to the coil and gradually increase it until the first of the front
contacts just cioses, then gradually reduce the voltage until the front contact

just opens. The voltage at which this contact just opens shall be not less than

90% of that required for its closure. BS.1745:1951/20

5. Reduced Voltage Performance

5.1 The voltage on the coil shall be reduced to 93.5V (85% of 110V) and the relay

shall be checked for full compression of its front contacts when energised

under these conditions. AAR.6.1.35/J5 1991

Issus 26 April 1994 Inspection Manual Page 4 of 8




6.1

6.2

6.3

6.4

6.5

6.6

Inspection & Acceptance Procedure RS SC 020101-01

Railway Signal Relay ,@

V2SX 6-6 25Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
= vealles ¥ aa Y a nn o tha At cimdll All frmmt Anmtaate ok Aalana
Gradually increase the voltage on the coil until all front contacts just ciose

Compression Test

After "pick up" continue to gradually increase the voltage on the coil until the
front contacts reach compression.

Drop Away Test

increase the applied voltage on the coil to 125% rated value then gradually
reduce the voltage until all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

With rated voltage altered to 75% and then 125%, the contacts shall not
bounce open at the end of "a.ﬂ.e travel when the control switch is opened or
closed. (rﬂ,m%// wo§ t\j? )

Lubrication

The portion of vane shaft covered by the pinion is to be [ubricated by a light

dusting of powdered graphite. WBLS Drg. AM18567 1946

Issue 26 April 1994 Inspection Manual Page 5 of B
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7.3

7.4
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Inspection & Acceptance Procedure RS SC 020101-01

Railway Signal Relay

V2SX 6-6 25Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Front contact: that pair of contact components which close when a two
position relay is energised.

8.1.2 Back contact: that pair of contact components which close when a two
position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving contact travels along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its
tinal compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts o make electrical contact.

o P R Y DR PR
LUITHIIression voiuaye

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

MNemes Asssos Wnltnma
wTOp AWay voitage

That value of volts at which all front contacts cease to make electrical
connection.

74

"Manager,
S&C Standards & Development

Issue 26 April 1994 Inspaction Manual Page 6 of 8
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Inspection & Acceptance Procedure RS SC 020101-02

Railway Signal Relay %

V2SX 6-6 50Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and
between insulated circuits at 2000 volts AC {r.m.s.} b0Hz for 1{one) minute.

BS5.1745:1951/1%b
The insulation resistance {following this test) between any circuit or contact

and frame, and between one circuit contact and all aothers shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and slow drop away without
hesitation or restriction with the rated voltage applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/86 1991

There is a minimum 0.125" clearance between all moving and fixed parts from
case cover unless otherwise specified. AAR.6.4.5/B9 1991

The gaskets are intact, sealed properly and are free from dust, fiuff etc.

Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct labels match the contact & terminat configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.
AAR.8.4.5/B11 1991

The flexes are not stiff and/or tight so as to restrict contact moverment or loose
enough to be able to short on any other conducting part or frame.

AAR.6.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060°* (1/16"} of

the contact surface. BS.1745:1961/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the relay
is energised at the rated voltage or when it is de-energised. BS.1745:1961/%d

Iasue 28 April 1994 inspection Manual Page 1 of 6
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Inspection & Acceptance Procedure RS SC 020101-02

Railway Signal Relay %

V2SX 6-6 50Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.$.1.35/H3 1981

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not less than 0.036" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front
contacts just make and not less than 0.060" when the relay is fully
energised.

BS.1745:1961/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:1951/7 and AAR.6.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

YA 7May 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".
ii. Vane to Laminations clearances is between 0.017* and 0.027".

AAR.8.1.35/C5 1991

iii. Air gap between Laminations faces shall be between 0.090" and 0.095"

for vane thickness of 0.040". {Where vane thickness is other than

0.040", then the air gap shall be not less than a value equal to the vane
thickness plus 0.050" or more than vane thickness plus 0.055").

Check that contact resistances do not exceed :-

Silver - Silver carbon :- 0.09 ohms (Front Contacts)
:- 0.18 ohms (Back Contacts) AAR.6.4.5/C5 1991
Minimumn Contact Pressure :- 15gms all contacts. AAR.0.1.35/E1 1991

Check that the mechanism develops a total gravity bias of not less than

$7gms, measured at the front contacts and with the front contacts just open.
AAR.0.1.35/J8 1991

Issue 26 April 1994 Inspection Manual Page 2 of 6
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Inspection & Acceptance Procedure RS SC 020101-02

Railway Signal Relay ,@

V2SX 6-6 50Hz. AC Shelf Relay

Check that when the spindle is held rigid, the clutch slips in either direction
with a torque of 5-6 inch ounces on the pinion. WBKS Drg.AM18567 1946

Check that back contacts do not "bounce” open when the relay drops as per
the Bob-Test clause 7.5.

Pick Up Voltage:- The value when all front contacts just close as the voltage
is gradually increased.

BS.1745:1951/20
Drop Away Voltage:- The value at which all front contacts just open as the
voitage is gradually decreased from the rated voltage. BS.1745:1951/20

t s the voitage is reduced from compression, the voitage at which
back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached the
specified minimum contact pressure. BS.1745:1951/9d

Rated Voltage:- 110 volts

Slow Release Drop Away:- With relay energised at rated voltage:

Power off - till first front contact opens, shall be not less than 0.6
second.

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of this
document.

Issua 26 April 1994 Inspection Manual Pags 3 of 8




E‘ Inspection & Acceptance Procedure RS SC 020101-02

Railway Signal Relay ﬁ

V2SX 6-6 50Hz. AC Shelf Relay

4. Friction Test

4.1  Apply voltage to the coil and gradually increase it until the first of the front
contacts just closes, then gradually reduce the voltage until the front contact
just opens. The voltage at which this contact just opens shall be not less than
80% of that required for its closure. BS.1745:1851/20

5. Reduced Voltage Performance

5.1 The voltage on the coil shall be reduced to 93.5V (85% of 110V) and the relay
shall be checked for full compression of its front contacts when energised
under these conditions. AAR.6.1.35/J5 1991

Issue 268 April 1994 Inspaction Manual Page 4 of 6
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6.2

6.3

6.4

6.5

6.6

Inspection & Acceptance Procedure RS SC 020101-02

Railway Signal Relay ﬁ

V2s§X 6-

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
Gradually increase the voltage on the coil until all front contacts just close.

Compression Test

After "pick up" continue to gradually increase the voltage on the coil until the
front contacts reach compression.

Drop Away Test

Increase the applied voltage on the coil to 125% rated value then gradually
reduce the voltage until all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden appllcatlon of not more than the
compression voltage.

Bob-Test

With rated voltage altered to 75% and then 125%, the contacts shall not

bounce open at the end of vane travel when the control switch is opened or
closed.

Lubrication
The portion of vane shaft covered by the pinion is to be lubricated by a light
dusting of powdered graphite. WBAS Drg.AM18567 1948

Issue 26 April 1994 Inspection Manual Page b of 6
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Inspection & Acceptance Procedure RS SC 020101-02

Railway Signal Relay

V2SX 6-6 50Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Front contact: that pair of contact components which close when a two
position relay is energised.

8.1.2 Back contact: that pair of contact components which close when a two
position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving contact travels along the fixed contact during its

closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage
That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voitage
That value of volts at which all front contacts cease to make electrical
connection.

At

Manager,
S&C Standards & Development

lssue 26 April 1994 Inspection Manual Page 6 of 6
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Inspection & Acceptance Procedure RS SC 020101-04

Railway Signal Relay %’

V2D 6-2 25Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and
between insulated circuits at 2000 volts AC (r.m.s.) 50Hz for 1{one) minute.

B8.1745:1951/18b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and dfOp away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/86 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.6.4.5/89 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.
Relay covers are clean, clear and undamaged. B5.1745:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.
AAR.6.4.5/B11 1991

The flexes are not stiff andjor tight so as to restrict contact movement or
loose enough to be able to short on any other conducting part or frame.
AAR.8.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformily.

The metal holder of the silver carbon contact is not within 0.060"" (1/16"} of

the contact surface, BS.1745:1881/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. ss.1745:1851/94
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Inspection & Acceptance Procedure RS SC 020101-04

V4

Railway Signal Relay

V2D 6-2 25Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1,35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.
The coils and magnetic circuit are painted black.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front
contacts just make and not less than 0.060" when the relay is fully
energised. BS.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
B5.561:1951/7 and AAR.6.1,35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between

N NAAY Al N ADEN e owme  amam
V.VJaJ  aiiu v.UaJ . VH fMiay 1343

Check the Vane for the following :-

i End play is between 0.010" and 0.015".
ii. Vane to Laminations clearances between 0.017" and 0.027".

AAR.8.1.35/C5 1991
N pan"
R A A}

i Alr Amarm hatiarnnn | aminaticme fanne
[ L [l BGP VOLYWLCLI Lallinialtuyviigy 1avoa wll v

hﬁ [ FaY
0.095" for vane thickness of 0.040". {Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to
the vane thickness plus 0.050" or more than vane thickness plus

Il lha hatuwnnm
1 Ue W

~ amd
i TIW anu

.4--95

0.055").

iv. Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

i Silver - Silver carbon :- 0.09 ohms (Front Contacts)

:- 0.18 ohms (Back Contacts)
AAR.8.4.5/C% 1901
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3.7

3.8

3.9

3.10

Inspection & Acceptance Procedure RS SC 020101-04

Railway Signal Relay W

V2D 6-2 25Hz. AC Shelf Relay

Minimum Contact Pressure :- 15gms all contacts. AAR.8.1,35/E1 1891

Check that the mechanism develops a total gravity bias of not less than
57gms, measured at the front contacts and with the front contacts just open.
AAR.6.1.35/J6 1991

Check that back contacts do not "bounce” open when the relay drops as per
the Bob-Test clause 7.5.

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which ali front contacts just open as the
voltage is gradually decreased from the rated voltage. B5.1745:1951/20

Check that as the voltage is reduced from compression, the voitage at which

all back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached

BS.1745:19561/3d

Rated Voltage:- 110 volts

These figures shall be achieved with the locat coil energised at 110VAC (+/-
1%).

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of

Check for the foliowing Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.
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Inspection & Acceptance Procedure RS SC 020101-04

Railway Signal Relay 4{

V2D 6-2 25Hz. AC Shelf Relay

4. Friction Test

4.1 Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at
which this contact just opens shall be not less than 80% of that required for
its closure. BS.1745:1851/20

5. Pointer Scale

5.1 Check that the markings on the pointer scale indicate the following:
i The points at which front and back contacts ciose.
ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1851/23

6. Reduced Voltage Performance

6.1 The voitages on both Local & Control shall then be reduced to 93.5V {85% of
110V) and the relay shall be checked for full compression of its front
contacts when energised under these conditions. AAR.6.1.35/J5 1591
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7.1

1.2

7.3

7.4

1.5

Inspection & Acceptance Procedure RS SC 020101-04

Railway Signal Relay %’

4

V2D 6-2 25Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
Gradually increase the voltage on the control coil until all front contacts just

n‘nen
Liusc,

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
unti! the front contacts reach compression. .

Drop Away Test

Increase the applied voltage on the control coil to 125% rated value then
mrartiiallhvy easls bl vsmlbnman 1iemdil All dlan Fomend mmen b mda oo

Y auuaily u:uuuc l.Ilt: VUILGHU UIII.II all uie iHeniu vulildio Lo UPU [

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of the

+ &h
rated control voltage applied, the contacts shall not bounce open at t

Tl L
of vane travel when the control switch is opened or closed.

t
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8.2

8.3

8.4

8.5

8.6

8.7

Inspection & Acceptance Procedure RS SC 020101-04

Railway Signal Relay

V2D 6-2 25Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

8.1.2 Back contact: that pair of contact compenents which close when a
two position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure. i

Contact Wipe

The distance a moving contact travels along the fixed contact during its

closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of valts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage

That vaiue of voits at which aii front contacts cease to make eiectricai
connection.

it

Manager,
S&C Standards & Development
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1.1

2.1
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2.3

2.4

e
n

2.6

2.7

2.8

2.9

2.10

2.11

Inspection & Acceptance Procedure RS SC 020101-07

Railway Signal Relay /@

V2D 6-6 25Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame® and

between insulated circuits at 2000 voits AC {r.m.s.) 50Hz for 1{one) minute.

. BS.1745:1951/19b
The insulation resistance {following this test) between any circuit or contact
and frame, and between one circuit contact and all others shall be not less

~t +«+ ENN |+
han 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.5.4.5/B9 1991

The

Relay covers are clean, clear and undamaged. BS.1745:1851/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.
AAR.6.4.5/B11 1591

The flexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
AAR.6.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060°" (1/16") of
the contact surface, BS.1746:1951/9¢
The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. ss.1745:1951/5d
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2.12

2.13

2.14

3.1

3.2

3.3

3.4

3.5

()
(o))

Inspection & Acceptance Procedure RS SC 020101-07

Railway Signal Relay %_

V2D 6-6 25Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055% or no more than 0.165" in

diameter. AAR.6.1,35/D3 1981

That the correct plug top coding plate is affixed to the top of the relay.
The coils and magnetic circuit are painted biack.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.080" when the relay is de-

energised. BS.1745:1981/11

Check that the back contact opening is not less than 0.030" when front

contacts just make and not less than 0.060" when the relay is fully
energised.

BS.1745:1351/11
Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
B5.561:1951/7 and AAR.8.1.35/D3 1991

d play of the Operating Arm/Contact Carrier is between

VR 7TMay 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".
ii. Vane to Laminations clearances between 0.017" and 0.027".

AAR.6.1.35/C5 1991
e between 0.090" and
0.095" for vane thickness of 0.040". {(Where vane thickness is other
than 0.040%, then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus

i, Air gap hefisraon [amin tion f

0.055"}.

v, Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

i. Silver - Silver carbon :- 0.09 ohms (Front Contacts)

- 0.18 ohms (Back Contacts)
AAR.0.4.5/C9 1991
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3.7

3.8

3.9

3.10

Inspection & Acceptance Procedure RS SC 020101-07

Railway Signal Relay %

V2D 6-6 25Hz. AC Shelf Relay

Minimum Contact Pressure :- 15gms all contacts. AAR.8,1.35/E1 1891
Check that the mechanism develops a total gravity bias of not less than
57gms, measured at the front contacts and with the front contacts just open.

AAR.5.1.35/J6 1991

Check that back contacts do not "bounce” open when the relay drops as per

c
7.5,

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gra duall decreased from the rated voltage. BS.1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached

the specified minimum contact BS.1745:1951/9d

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%).

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.
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4.1

5.1

6.1

Inspection & Acceptance Procedure RS SC 020101-07

Railway Signal Relay 2

V2D 6-6 25Hz. AC Shelf Relay

Friction Test

Set the local voltage as above and apply the control voitage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at
which this contact just opens shaii be not less than 30% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.
ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23

Reduced Voltage Performance

The voltages on both Local & Control shall then be reduced to 93.5V {85% of

110V} and the relay shall be checked for full compression of its front
contacts when energised under these conditions. AAR.5.1.35/J5 1991

issus 26 April 1994 inspection Manual Page 4 of 6



1.1

7.2

7.3

7.4

7.5

Inspection & Acceptance Procedure RS SC 020101-07

Railway Signal Relay . ,%

V2D 6-6 25Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will-
be accepted.

Pick Up Test

Gradually increase the voltage on the control coil until all front contacts just
close.

Compression Test

After “pick up" continue to gradually increase the voltage on the control coil
until the front contacts reach compression.

Drop Away Test

increase the applied voitage on the control coil to 125% rated value then
gradually reduce the voltage until all the front contacts open.

Contact Presstures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

With rated voltage applied to the local, and with 75% and then 125% of the
rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed.
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8.1

8.2

8.3

8.4

8.5

8.6

8.7

Inspection & Acceptance Procedure RS SC 020101-07

Railway Signal Relay

V2D 6-6 25Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

8.1.2 Back contact: that pair of contact components which close when a
two position relay is dp-pnnrglcnd

T d

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe
The distance a moving contact travels alon he fixed contact during its
closing movement from the point at which it touches the fixed contact to its

A AR W A AW B R

final compressed position.

Pick Up Voitage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voitage
That value of volts applied to the relay which will compress the front contacts
to the amount specufled

Rated Voltage

That nominal value of voits intended to be applied to the relay in service
operation.

Drop Away Voltage

That value of volts at which all front contacts cease to make electrical
connection.

2,
/ Aok

Manager,
S&C Standards & Development




1.1

2.1

2.2

2.3
2.4

2.5
2.6

2.7

2.8

2.9

!'Q
-
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2.1

Inspection & Acceptance Procedure RS SC 020101-08

Railway Signal Relay Y/ 4

insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame® and

between insulated circuits at 2000 volts AC (r.m.s.} 50Hz for 1{one) minute.

BS.1745:1951/19b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover uniess otherwise specified. AAR.5.4,5/B8 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.
AAR.6.4.5B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
’ AAR.8.1.35(F 1991

The contacts are approximately 75% light tight on compression. The contact

fingers shall meet the fixed contact surface uniformly.

The metal holder of th /16"
the contact s

urface. BS.174

o
R L)

—

\ A
i Ui

6
6:1951/9¢
The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. ss.1745:1981/8¢
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2.12

2.13

2.14

3.1

(/8
N

3.3

3.4

3.5

3.6

Inspection & Acceptance Procedure RS SC 020101-08

Railway Signal Relay Y3
V2D 6-6 50Hz. AC Sheif Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.
The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not fess than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front
contacts just make and not less than 0.060" when the relay is fully
energised.

BS,1745:1851/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:1951/7 and AAR.6.1.35/D2 1981

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7May 1945

Check the Vane for the following :-

i. End play is between 0.010" and 0.015",
ii.. Vane to Laminations clearances between 0.017" and 0.027".

AAR.8.1.35/C5 1991

iii. Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". (Where vane thickness is other

than 0.040", then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

i Silver - Silver carbon :- 0.09 ohms (Front Contacts)

:- 0.18 ohms (Back Contacts)
AAR.6.4.5/C9 1991

Issue 26 April 1994 Inspection Manual Page 2 0of 6




3.7
3.8

9%
L1}

3.10

Inspection & Acceptance Procedure RS SC 020101-08

Railway Signal Relay w

Minimum Contact Pressure :- 15gms all contacts. AAR.6.1.95/E1 1991

Check that the mechanism develops a total gravity bias of not less than

57gms, measured at the front contacts and with the front contacts just open.
AAR.8.1.35/J6 1991

Check that back contacts do not "bounce” open when the relay drops as per

the Bob-Test clause 7.5. -

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1746:1961/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gradually decreased from the rated voltage. B5.1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which
all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure. BS.1745:1951/8d

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%).

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.
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4.1

5.1
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Inspection & Acceptance Procedure RS SC 020101-08

Railway Signal Relay V.

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voitage at
which this contact just opens shall be not less than $0% of that required for

its closure. BS.1745:1851/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.

il The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1851/23

Reduced Voltage Performance

The voltages on both Local & Control shall then be reduced to §3.5V {85% of
110V) and the relay shall be checked for full compression of its front
contacts when energised under these conditions. AAR.6.1.35/J5 1991
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7.1

7.2

7.3

1.4

7.5

Inspection & Acceptance Procedure RS SC 020101-08

Railway Signal Relay ,ﬂk

\v/onNn £
v L&

General information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
Gradually increase the voltage on the control coil until all front contacts just
close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the front contacts reach compression.

Drop Away Test

(1Y tha annlia A |I-nﬂn on 1
IllulGClDG LIIU appllcu VUII.CIS i 1

1
gradually reduce the voltage until all t

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of th

rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed.
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8.1

8.2

8.3

8.4

FD
i

8.6
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Inspection & Acceptance Procedure RS SC 020101-08

Railway Signal Relay
V2D 6-6 50Hz. AC Shelf Relay
Definitions.
Contact Types

8.1.1 Front contact: that pair of contact components which close when a
two position relay is energised

8.1.2 Back contact: that pair of contact components which close when a
two paosition relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe
The distance a moving contact ‘ra'veis aierg the fixed contact during its
closing movement from the point at which it touches the fixed contact to its

final compressed pasition.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

o
WO ession V onage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

That value of volts at which all front contacts cease to make electrical
connection.

Lty

Manager,
S&C Standards & Development
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2.1

Inspection & Acceptance Procedure RS SC 020101-09

Railway Signal Relay y

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to “frame™ and

between insulated circuits at 2000 volts AC (r.m.s.} 50Hz for 1{one) minute.

BS.1745:1851/15b
The insulation resistance {following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted
correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.6.4.5/BS 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.
Relay covers are clean, clear and undamaged. BS.1748:1961/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

i. have conforming performance figures & signature of tester.
AAR.8.4.5/B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
AAR,8.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

>
x

>
3

O

nan’s (1M1 e" nf
PRVAV AV L LIV " ) L¥ )

urface. BS.1745:1951/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voitage or when it is de-energised. bs.1745:1951/8d
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2.12

2.13

2.14

3.1

E.AJ
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3.3

3.4

3.5

3.6

Inspection & Acceptance Procedure RS SC 020101-09

Railway Signal Relay ,&

V2D 10-2 25Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.
The coils and magnetic circuit are painted black.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1961/11

heck that the back contact opening is not less t-“a 0.030" when front
contacts just make and not less than 0.060" when the relay is fully
energised.

BS.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.661:1951/7 and AAR.8.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR TMay 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".
ii. Vane to Laminations clearances between 0.017" and 0.027".

AAR.6,1.35/C5 1991

i, Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". {Where vane thickness is other

than 0.040", then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

i. Silver - Silver carbon :- 0.09 ohms (Front Contacts)

:- 0.18 ohms (Back Contacts)
AAR.8.4.5/CS 1991
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V2D 10-2 25Hz. AC Sheif Rela

Minimum Contact Pressure :- 15gms all contacts. AAR.8,1.35/E1 1991

Check that the mechanism develops a total gravity bias of not less than
57gms, measured at the front contacts and with the front contacts just open.
AAR.6.1.35/J8 1991

Check that back con

TR W ---

acts do not "bounce" open when the
the Bob-Test clause 7.5.
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vvvvvvv A lvlu, Tl WS -

ps a ar

n
| sdidd

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the

voltage is gradually decreased from the rated voltage. BS.1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts hav
the specified minimum contact pressure.

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%).

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.
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Railway Signal Relay
Vil an » 2L, AN Chal Dalaws
VYELLF IVU-E L7118, MW G T Y

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at

which this contact just opens shall be not less than 90% of that required for

its closure. BS,1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.
ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23

Reduced Voltage Performance

Thn~ nﬂnn An Lnbk |l mmm]l Q0 e —-I-— 1 l- 1] hnn b rnf‘ inad 44 O EVSf lO_l:O! n‘
IIIG VU u O Ul UL LuLal OO WULIU UL o1Iall UIGH UG | UUDUU W IdJdJd ¥ \OJ 0 U
110V) and the relay shall be checked for full compression of its front
contacts when energised under these conditions. AAR.6.1.35/45 1991
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7.3

7.4

7.5

Inspection & Acceptance Procedure RS SC 020101-09

Ejﬂh Railway Signal Relay Y 4

T

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

Gradually increase the voitage on the controi coii untii aii front contacts just
close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the front contacts reach compression. -

Drop Away Test

gradually reduce the voltage until all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression vaoltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of the

‘rated control voltage applied, the contacts shall not bounce open at the end

of vane travel when the control switch is opened or closed.
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Inspection & Acceptance Procedure RS SC 020101-09

Railway Signal Relay

V2D 10-Z 25Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

8.1.2 Back contact: that pair of contact components which close when a
two position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure. '

Contact Wipe

The distance a moving contact travels along the fixed contact during its

closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage

That value of voits applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage
That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voitage
That value of volts at which all front contacts cease to make electrical
connection.

7"

Manager,
S&C Standards & Development
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2.1

Inspection & Acceptance Procedure RS SC 020101-10

Railway Signal Relay /%’

V2D 10-2 50Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to “"frame" and

between insulated circuits at 2000 voits AC (r.m.s.} 50Hz for 1{one) minute.

BS,1745:19581/18b
The insulation resistance (following this test) between any circuit or contact
and frame, and between one circuit contact and all others shall be not less

than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.5.4.5/89 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. BS.1746:1951/38

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.
AAR.8.4.5/B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
AAR.0.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact

fingers shall meet the fixed contact surface uniformly.

T al L £ sl
H ]

& r‘et holder o .
the contact surface. Bs.

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. es.174s:1981/54
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Inspection & Acceptance Procedure RS SC 020101-10

ﬂ Railway Signal Relay &
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V -2 50Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.8.1.35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.
The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not iess than 0.030* when front

contacts just make and not less than 0.060" when the relay is fully

energised. BS.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
85.561:1951/7 and AAR.6.1.35/D3 1991

Check that the end play of the Op perating Arm/Contact Carrier is between

0.030" and 0.035".

VR 7May 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".

ii. Vane to Laminations clearances between 0.017" and 0.027",

iii. Air gap between Laminations faces shall be between"0.090" and
0.095" for vane thickness of 0.040". (Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a torque of 16 inch

pounds.
Check that contact resistances do not exceed :-

i Silver - Silver carbon :- 0.09 ohms {Front Contacts)

:- 0.18 ohms (Back Contacts)
AAR.0.4.5/C2 1991
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Inspection & Acceptance Procedure RS SC 020101-10

Railway Signal Relay

Minimum Contact Pressure :- 15gms all contacts. AAR.6.1.35/E1 1891
Check that the mechanism develops a total gravity bias of not less than

57gms, measured at the front contacts and with the front contacts just open.
AAR.6.1.35/J8 1991

= )

-heck that back contacts do not "bounce” o
st

ck tha c
the Bob-Test clause 7.5.

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gradually decreased from the rated voltage. BS.1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage. 8S.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure. BS.1745:19

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC {+/-
1%).

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve,
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Inspection & Acceptance Procedure RS SC 020101-10

Railway Signal Relay H

Friction Test

Set the local voltage as above and apply the control voltage gradually
mcreasmg it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact ]USI opens. The voitage at

which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i. The points at which front and back contacts close.

iil. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23

Reduced Voltage Performance

w
J'
.-
r
I

k)

-5

e both be reduced to 93.5V (85% of
110V) and the relay shaII be checke for fuI compression of its front
contacts when energised under these conditions. AAR.6.1.35/J5 1991
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7.5

Inspection & Acceptance Procedure RS SC 020101-10

Railway Signal Relay Y
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0-2 50Hz, AC Sheif

Relay
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|

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

Gradually increase the voitage on the control coil until all front contacts just
close.

Compression Test

After "pick up” continue to gradually increase the voltage on the control coil
until the front contacts reach compression.

Drop Away Test
increase the applied voitage on the
gradually reduce the voltage until all

= AannEnN Y b al

controi ¢oii to 125% rated value then
the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
~ldn
La

- age app HP O P | o mem 4ALEOL o~ Lo
With rated voltage app t ie local, and with 75% an tm::u 25% ot tn
€ a

1
rated control voltag plled the contacts shall not bounce open at the en
of vane travel when the control switch is opened or closed
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o

£
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Inspection & Acceptance Procedure RS SC 020101-10

Railway Signal Relay
V2D 10-2 50Hz. AC Shelf Relay
Definitions.
Contact Types

8.1.1 Front contact: that pair of contact components which close when a

two position relay is energised.
o119 Oanl Annménnd: bl e AF AAnband vy ek
QO.l.4 Ravih LUllildet,. ildlL pan v vuiiiavi L

two position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure. '

Contact Wipe

Thoao Aiotaman A marusins Aanmtnnt denisnlo alamee dha fivad Aammbnnt Aiiriney 4o
LG Uioldlive a [T1IVYiiY viuliwaul Uavoio aivily uIc 1HATU vulliavlt Uldiiiy 1w
closing movement from the point at which it touches the fixed contact to its

final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Pﬂm'\'ﬂﬂﬂ: o} (-7 o
VUIIIPIWDDIUII 'uuuyv

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

That value of volts at which all front contacts cease to make electrical
connection.

b5

anager,
S&C Standards & Development
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Inspection & Acceptance Procedure RS SC 020101-11
Railway Signal Relay %

V3D 6-6 25Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame® and
between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1(one) minute.
BS5.561:1951/1%b

The insulation resistance (followmg this test} between any circuit or contact
and frame, and between one circuit contact and all others shall be not less

than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.8.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.6.4.5/B9 1991

‘The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. BS561.:1351/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have comforming performance figures & signature of tester.
AAR.6.4.5B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
AAR.8.1.3/F 1991

The contacts are approximately 75% light tight on compression. The contact

_fingers shall meet the fixed contact surface uniformly.

The metal holder of the siiver carbon contact is not within 0.060°° {1/16") of

the contact surface. BS.561:1961/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall

make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage. BS.561:1951/9d
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Inspection & Acceptance Procedure RS SC 020101-11
Railway Signal Relay Y 4

V3D 6-6 25Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.§.1,35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.

Mechanical Settings.

Check that for both normal and reverse contacts opening is not less than

0.031" when the relay is de-energised. AAR.5.4.5/C7 1991

€ ar
~ o

Vane bearir ren
diameter than the pivots.
BS.561:1951/7 and AAR.6,1.35/D3 1991

not less

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035"., -

VR 7May 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".

ii. Vane to Laminations clearances between 0.017" and 0.027".

AAR.8.1,35/C5 1991
iii. Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". (Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to
the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv, Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

Silver - Silver carbon :- 0.09 ohms (Normal & Reverse Contacts)
AAR.6.4.5/C9 1991

Minimum Contact Pressure :- 15gms all contacts. AAR.0.1.35/E.1 1981

Check that the mechanism develops a total gravity bias of not less than

57gms, measured at the front contacts and with the front contacts just open.
AAR.8.1,36/J8 1991

Check that contacts do not "bounce™ when the relay is energised as per the

Bob-Test clause 7.5. 8S.561:1951/90

1ssue 26 April 1994 Inspection Manual Page 2 of 6




ﬁ“— Inspection & Acceptance Procedure RS SC 020101-11
Railway Signal Relay %

V3D 6-6 25Hz. AC Shelf Relay

3.10 Check that there is no making of opposite contacts when the relay is de-

energized during Bob-Test clause 7.5. BS.581:1951/98

3.11  Operating Figures :-

Pick Up Voltage:- The value when all normal or rever
voltage is gradually increased.

Drop Away Voltage:- The value at which all normal or reverse contacts just
open as the voltage is gradually decreased from the rated voitage. ss.ssi:1951/20

Check that as the voltage is reduced from compression, the voltage at which
all the normal or reverse contacts just open is not less than 30% of the rated
voltage. BS.561:1951/20
Compression Voltage:- The value when all the normal or reverse contacts
have reached the specified minimum contact pressure. B5.561:1951/8d

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC {+/-
10/.::) 1:18

L]

pe Ee LV
i, s ije

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve,

All tests shall be carried out for both normal & reverse polarities of the relay.
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Inspection & Acceptance Procedure RS SC 020101-11
Railway Signal Relay %

r

V3D 6-6 25Hz. AC Shelf Relay
Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the normal or reverse contacts just closes, then
gradually reduce the control voltage until the contacts just opens. The voltage
at which this contact just opens shali be not iess than 85% of that required

for its closure. BS.567:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which normai and reverse contacts ciose.
1. The points at which the specified contact pressure is obtained in the

normal and reverse positions. BS.561:1951/23

Reduced Voltage Performance

The voltages on both Local & Control shall then be reduced to 23.5V (85% of

110V} and the relay shall be checked for full compression of its front
contacts when energised under these conditions. AAR.8.1.35/J5 1991
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Inspection & Acceptance Procedure RS SC 020101-11
Railway Signal Relay Y,

V3D 6-6 25Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

iale 1ln Tac
Pick Up Test

Gradually increase the voltage on the control coil until all normal or reverse
contacts just close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the normal or reverse contacts reach compression.

Drop Away Test
Increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage until all the normal or reverse contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Rah _Taed
MU 1 a2l

‘With rated voltage applied to the local, and with 76% and then 125% of the

rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed. Nor shall any of
the "Opposite" contacts make during this test.
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Inspection & Acceptance Procedure RS SC 020101-11
Railway Signal Relay

V3D 6-6 25Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Normal contact: that pair of contact components which close when a
three position relay is so energised that both local and control element

instant.

8.1.2 Reverse contact: that pair of contact components which close when a
three position relay is so energised that both local and control element
terminal having opposite polarity markings are of same polafity at any instant

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.
Contact Wipe

The distance a moving contact travels along the fixed contact during its

closing movement from the point at which it touches the fixed contact to its
final compressed position.

That value of volts applied to the relay which will just cause ail front
contacts to make electrical contact.

Compression Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Vaoltage

Lok

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage

That value of volts at which all front contacts cease to make electrical
connection.

Manager
S&C Standards & Development
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Inspection & Acceptance Procedure RS SC 020101-12
Railway Signal Relay %

V3D 6-6 50Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and
between insulated circuits at 2000 volts AC {r.m.s.} 50Hz for 1{one) minute.

BS.561:1951/18b
The insulation resistance (following this test) between any circuit or contact
ers

N
and frame, and between one circuit contact and all othe
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR,6.4.5/B9 1991

The gaskets are intact, sealed properly and are free from dust, fiuff etc.

Relay covers are clean, clear and undamaged. BS561.11861/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have comforming performance figures & signature of tester.
AAR.0.4.5/B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or
toose enough to be able to short on any other conducting part or frame.
AAR.8.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metai holder of the siiver carbon contact is not within 0.060° {1/167) of

the contact surface. BS.581:1961/8¢

The contact fingers shail meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage. BS.561:1951/9d
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Inspection & Acceptance Procedure RS SC 020101-12
Railway Signal Relay /4

V3D 6-6 50Hz. AC Shelf Relay

Cylindrical pivots shalf be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that for both normal and reverse contacts opening is not less than
0.031" when the relay is de-energised.

AAR.6.4.5/C7 1991
Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:1851/7 and AAR.6.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7May 1945

Check the Vane for the following :-

: :F\A l'\lﬂ\l ?l." hﬂh‘l’ﬂﬂﬂ n ﬂﬂ n" !\lﬁrl ﬂ n1 _:"
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ii. Vane to Laminations clearances between 0.017" and 0.027".

AAR.6.1.35/C5 1991
iii. Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". (Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to
the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

Silver - Silver carbon :- 0.09 ohms {(Norma! & Reverse Contacts)
AAR.8.4.5/C9 1991

Minimum Contact Pressure :- 15gms all contacts. AAR.8.1,35/E.1 1991

Check that the mechanism develops a total gravity bias of not less than

b7gms, measured at the front contacts and with the front contacts just open.
AAR.8,1,36/)8 1991

Check that contacts do not “bounce” when the relay is energised as per the

Bob-Test clause 7.5. BS.581:1961/90
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3.10

3.11

Inspection & Acceptance Procedure RS SC 020101-12
Railway Signal Relay i

V3D 6-6 50Hz. AC Sheif Relay
Check that there is no making of opposite contacts when the relay is de-

energized during Bob-Test clause 7.5. BS.561:1951/99

Operating Figures :-

Pick Up Voltage:- The value when all normal or reverse contacts just close as

voitage is gradually increased. BS.561:1951/20

Drop Away Voltage:- The value at which all normal or reverse contacts just
open as the voltage is gradually decreased from the rated voitage. ss.ss1:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all the normal or reverse contacts just open is not less than 30% of the rated

voltage. BS.561:1951/20

Compression Voltage:- The value when all the normal or reverse contacts
have reached the specified minimum contact pressure. BS.561:1951/9d

Rated Voltage:- 110 volts

These figures shail be achieved with the local coil energised at 110VAC {+/-
1%].

BS.561:1951/2¢

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve,
it. +ve. LOCAL -ve.

All tests shall be carried out for both normal & reverse polarities of the relay.
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4.1

5.1

6.1

Inspection & Acceptance Procedure RS SC 020101-12
Railway Signal Relay )%

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the normal or reverse contacts just closes, then
gradually reduce the control voltage until the contacts just opens. The voltage
at which this contact just opens shail be not less than 85% of that required
for its closure. BS.561:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i. The pomts at which normal and reverse contacts close.
i 4

ii. The points at which the specified contact pressure is obtained in the
normal and reverse positions. BS.561:1951/23

Reduced Voltage Performance

The voltages on both Local & Control shall then be reduced to 93.5V {(85% of
110V) and the relay shall be checked for full compression of its front

contacts when energise d und itions. AAR.6.1.35/J5 1991
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7.1

1.2

1.3

7.4

7.5

Inspection & Acceptance Procedure RS SC 020101-12
Railway Signal Relay %

)

LY 'K} _un " wm "

V3D 6-6 50Hz. AC Sheif Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

Graduaily increase the voltage on the control coil until alt normal or reverse
contacts just close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the normal or reverse contacts reach compression.

Drop Away Test
increase the appiied voitage on the controi coii to 125% rated vaiue then
gradually reduce the voltage until all the normal or reverse contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test .
With rated voitage applied to the local, and with 75% and then 125% of the
rated control voltage applied, the contacts shall not bounce open at the end

of vane travel when the control switch is opened or closed. Nor shall any of
the "Opposite" contacts make during this test.
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8.1

8.2

8.3

8.4

8.5

8.6

8.7

7

Inspection & Acceptance Procedure RS SC 020101-12
Railway Signal Relay

v 6-6 Hz. AC Sheif Relay

Definitions.

Contact Types

8.1.1 Normal contact: that pair of contact components which close when a
three position relay is so energised that both local and controi element
terminal having the same polarity markings are of the same polarity at any
instant.

8.1.2 Reverse contact: that pair of contact components which close when a
three position relay is so energised that both local and control element
terminal having opposite polarity markings are of same polarity at any instant

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving contact travels along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage
That vajue of voits appiied to the reiay which will just cause aii front
contacts to make electrical contact.

Compression Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volits intended to be applied to the relay in service
operation.

Drop Away Voltage

That value of volts at which all front contacts cease to make electrical
connection.

P

é Manager
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1.1

2.1

2.2

2.3

2.4

2.5
2.6

2.7

2.8

2.9

2.10

2.1

Inspection & Acceptance Procedure RS SC 02010113
Railway Signal Relay %

V3D 8-4 2¢

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and

between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1{one) minute.

BS.561:1951/19b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/86 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified, AAR.6.4.5/89 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. BS561.:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have comforming performance figures & signature of tester.
AAR.8.4.5/B11 1991

The fiexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
AAR.6.1.36/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformiy.

The metal holder of the silver carbon contact is not within 0.060°" {1/16")} of

the contact surface. BS.561:1951/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage. B8S.501:1961/8d
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2.12

2.13

2.14

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

Inspection & Acceptance Procedure | Rs SC 02010113
Railway Signal Relay /2

V3D 8-4 25Hz. AC Shelf Relay

Cylindrical pivots shall be no iess than 0.055" or no more than 0.165" in

diameter. AAR.£.1.35/D3 1991

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted black.

Mechanical Settings.

Check that for both normal and reverse contacts opening is not less than
0.031" when the relay is de-energised.

AAR.6.4.5/C7 1991
Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
B5.561:1951/7 and AAR.€.1.35/D3 1931

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7May 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".
ii. Vane to Laminations clearances between 0.017° and 0.027".
AAR.6.1,35/CE 1881
iii. Air gap between Laminations faces shall be between 0.090" and
0.095" for vane thickness of 0.040". {Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a torque of 16 inch

LR LE LV P )

Check that contact resistances do not exceed :-

Silver - Silver carbon :- 0.09 ohms (Norma! & Reverse Contacts)
AAR.B8.4.5/C3 1991

Minimum Contact Pressure :- 15gms all contacts. AAR.8.1.36/E.1 1891

Check that the mechanism develops a total gravity bias of not less than

57gms, measured at the front contacts and with the front contacts just open.
AAR.8.1.35/J8 1991

Check that contacts do not "bounce” when the relay is energised as per the

Bob-Test clause 7.5. BS.561:1961/90
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3.10

3.11

Inspection & Acceptance Procedure RS SC 020101-13
Railway Signal Relay 727

V3D 8-4 25Hz. A

Shelf Relav

Check that there is no making of opposite contacts when the relay is de-

energized during Bob-Test clause 7.5. BS.561:1951/9¢

Operating Figures :-

Pick Up Voltage:- The value when all normal or reverse contacts just close as
voltage is gradually increased. BS.561:1951/20

Drop Away Voltage:- The value at which all normal or reverse contacts just
open as the voltage is gradually decreased from the rated voltage. ss.se1:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all the normal or reverse contacts just open is not less than 30% of the rated

voltage. BS.561:1951/20

Compression Voltage:- The value when all the normal or reverse contacts
have reached the specified minimum contact pressure. BS.561:1961/9d

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%)].

BS.561:1951/20

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve,

All tests shall be carried out for both normal & reverse polarities of the relay.
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4.1

5.1

6.1

Inspection & Acceptance Procedure RS SC 020101-13
Railway Signal Relay /s

V3D 8-4 25Hz. AC Shelf Relay

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the normal or reverse contacts just closes, then
gradually reduce the control voltage until the contacts just opens. The voltage

at which this contact just opens shali be not less than 85% of that required

for its closure. BS.561:1851/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which normal and reverse contacts close.
ii. The points at which the specified contact pressure is obtained in the
normal and reverse positions. BS.561:1951/23

Reduced Voltage Performance

The voltages on both Local & Control shall then be reduced to 93.5V (85% of
110V} and the relay shall be checked for full compression of its front
contacts when energised under these conditions. AAR.6.1,35/I5 1991
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7.1

7.2

1.3

7.4

7.5

Inspection & Acceptance Procedure RS SC 020101-13
Railway Signal Relay V7%

V3D 8-4 25Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
Gradually increase the voltage on the control coil
contacts just close.

Compression Test

After “pick up" continue to gradually increase the voltage on the control coil
until the normat or reverse contacts reach compression.

Drop Away Test
Increase the applied voltage on the control coil to 125% rated value then

AR AR Y Lawrwa wiasua

gradually reduce the voltage unti| all the normal or reverse contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of the
rated control voltage applied, the contacts shall not bounce open at the end

of vane travel when the contro! switch is opened or closed. Nor shall any of
the "Opposite" contacts make during this test.
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8.1

8.2

8.3

8.4

8.5

8.6

8.7

Inspection & Acceptance Procedure RS SC 02010113
Railway Signal Relay

V3D 8-4 25Hz. AC Shelf Relay

Definitions.

Contact Types

8.1.1 Normal contact: that pair of contact components which close when a
three position relay is so energised that both local and control element

terminal having the same polarity markings are of the same polarity at any
instant.

8.1.2 Reverse contact: that pair of contact components which close when a
three position relay is so energised that both local and control element
terminal having opposite polarity markings are of same polarity at any instant

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving contact travels along the fixed contact during its

closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage

That value of wvolts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage

That value of volts at which all front contacts cease to make electrical
connection.

ﬁ” s
74
Manager
S&C Standards & Development
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1.1

2.1

2.2

2.3
2.4

2.5
2.6

2.7

2.8

2.9
2.10

2.1

Inspection & Acceptance Procedure RS SC 020101-14
Railway Signal Relay %

V3D 8-4 50Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame* and

between insulated circuits at 2000 volts AC (r.m.s.) 50Hz for 1{one) minute.

BS.561:1951/15b
The insulation resistance (following this test} between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 voits.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.5.4.5/88 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.8.4.5/89 1991

‘The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. BS581.:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have comforming performance figures & signature of tester.
AAR.8.4.5/B11 199

The flexes are not stiff and/or tight so as to restrict contact movement or

loose enough to be able to short on any other conducting part or frame.
AAR.8.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060" (1/16"} of

the contact surface. BS.561:1951/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage. BS.501:1981/9d
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3.1
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3.3

3.4

3.6

3.7

3.8

319

Inspection & Acceptance Procedure RS SC 020101-14
Railway Signal Relay %5

V3D 8-4 50Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1981

That the correct plug top coding plate is affixed to the top of the relay.

The coils and ma

Mechanical Settings.

Check that for both normal and reverse contacts opening is not less than
0.031" when the relay is de-energised. ' AAR.8.4.5/C7 1881

Check that the Operating Arm/Contact Carrier and Vane bearings are not less
than 0.002" and not greater than 0.008" larger in diameter than the pivots.

BS.661:1951/7 and AAR.6.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7May 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".

il. Vane to Laminations clearances between 0.017" and 0.027".

AAR.B.1.35/C5 1991
iii, Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". (Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to
the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a torque of 16 inch
pounds.

Check that contact resistances do not exceed :-

Silver - Silver carbon :- 0.09 ohms (Normal & Reverse Contacts}
AAR.8.4.5/C3 1991

Minimum Contact Pressure :- 15gms all contacts. AAR.8.1.35/E.1 1881

Check that the mechanism develops a total gravity bias of not less than

57gms, measured at the front contacts and with the front contacts just open.
AAR.$.1.36/J8 1991

Check that contacts do not “bounce” when the relay is energised as per the
Bob-Test clause 7.5. BS.561:1951/8
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3.10

3.11

Inspection & Acceptance Procedure RS SC 020101-14
Railway Signal Relay /4

V3D 8-4 50Hz. AC Shelf Relay

Check that there is no making of opposite contacts when the relay is de-

energized during Bob-Test clause 7.5. BS.561:1951/9s

Operating Figures :-

Pick Up Vottage:- The value when all normal or reverse contacts just close as

voltage is gradually increased. BS.561:1951/20

Drop Away Voltage:- The value at which all normal or reverse contacts just
open as the voitage is gradually decreased from the rated voltage. ss.se1:1351/20

Check that as the voltage is reduced from compression, the voltage at which

all the normal or reverse contacts just open is not less than 30% of the rated
voltage.

BS.561;1851/20

Compression Voltage:- The value when all the normal or reverse contacts
have reached the specified minimum contact pressure. BS.561:1951/ad

Rated Voltage:- 110 volts

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%).

RS.561:1951/20

The tests shall be performed in accordance with clauses 7.1, 7.2 & 7.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.

All tests shall be carried out for both normal & reverse polarities of the relay.
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4.1

5.1

6.1

Inspection & Acceptance Procedure RS SC 020101-14
Railway Signal Relay @

V3D 8-4 50Hz. AC Shelf Relay

Friction Test

Set the local voltage as above and apply the control voltage graduaily
increasing it until the first of the normal or reverse contacts just clases, then
gradually reduce the control voltage until the contacts just opens. The voltage
at which this contact just opens shall be not less than 85% of that required

for its closure. BS.561:1851/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which normal and reverse contacts close.

ii. The points at which the specified contact pressure is obtained in the

normal and reverse positions. BS.581:1951/23

Reduced Voltage Performance

The voltages on both Local & Control shall then be reduced to 93.5V {85% of
110V) and the relay shail be checked for fuii compression of its front
contacts when energised under these conditions. AAR.8.1.35/J5 1991
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7.2

:4
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7.4

Inspection & Acceptance Procedure RS SC 020101-14
Railway Signal Relay W

V3D 8-4 50Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

I dwi Wl

Gradually increase the voltage on the control coil until all normal or reverse
contacts just close.

Pinlk lln Tact
F ek

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the normal or reverse contacts reach compression.

Nran Awway Taet

Increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage until all the normal or reverse contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Boh-Test

With rated voltage applied to the local, and with 75% and then 125% of the
rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed. Nor shall any of
the "Opposite" contacts make during this test.
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8.2

8.3
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8.7

y

Inspection & Acceptance Procedure RS SC 020101-14
Railway Signal Relay

V3D 8-4 50Hz. AC Shelf Relay
Definitions.

Contact Types

hoth lasal amd  amcdeol oloo oo
three puoutiuu |Ulay is S0 energised that both local and control element

terminal having the same polarity markings are of the same polarity at any
instant.

8.1.2 Reverse contact: that pair of contact components which close when a
three position relay is so energised that both local and control element
terminal having opposite polarity markings are of same polarity at any instant

Contact Compression

clacad cantants rann o amanifiad it e
The point at which all closed contacts reach the specified minimum contact
pressure.
Contact Wipe

The distance a moving contact travels along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick 1] |r| VVolaaa

L] I.uau

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage

That value of volts at which all front contacts cease to make electrical
connection.

anager
S&C Standards & Development
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1.1

2.1

2.2

2.3
2.4

2.5
2.6

2.7

2.8

2.9
2.10

2.11

Inspection & Acceptance Procedure RS SC 020101-21
Railway Signal Relay y/ 7

V2T 6-2 25Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and

between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1({one) minute.

BS.1745:1951/19b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.8.4.5/B6 1991

There is a minimum 0.125" clearance between ail moving and fixed parts
from case cover unless otherwise specified. AAR.6.4.5/B3 1991

The gaskets are intact, sealed properly and are free from dust, fluff etec.

Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.

AAR.8.4.8/B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or
loose enough to be able to short on any other conducting part or frame.
AAR.6.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060° {1/16") of
the contact surface. BS.1745:1851/8¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. ss.1745:195114
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3.2

3.3

3.4

3.5

3.7

Inspection & Acceptance Procedure RS SC 020101-21
Railway Signal Relay s

V2T 6-2 25Hz. AC Shelf Relay

Cylindrical pivots shail be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/03 1991

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted black,

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front

contacts just make and not less than 0.060" when the relay is fully
energised.

BS.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:19561/7 and AAR.8,1.35/D3 1881

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7May 1545

Check the Vane for the following :-

i End play is between 0.010" and 0.015".

ii. Vane to Laminations clearances is between 0.017* and 0.027".
AAHR.6,1.35/C5 1991
iii. Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". {Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus
0.055"}.

iv, Counter weights shall be locked together with a toque of 16 inch

pounds.
Check that contact resistances do not exceed :-
Silver - Silver carbon :- 0.09 ohms (Front Contacts)

:- 0.18 ohms {Back Contacts}
AAR. 8.4 5/CO 1991
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3.8
3.9

3.10

Inspection & Acceptance Procedure RS SC 020101-21
Railway Signal Relay y 3

V2T 6-2 25Hz. AC Shelf Relay

Minimum Contact Pressure :- 15gms all contacts.

AAR.6.1.35/E1 1991

Check that the mechanism develops a total gravity bias of not less than
57gms, measured at the front contacts and with the front contacts just open.
AAR.6.1.35/J6 1991

Check that back contacts do not "bounce” open when the relay drops as per
the Bob-Test clause 6.5.

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage
is gradually increased.

BS.1745:1951/20
Prop Away Voltage:- The value at which all front contacts just open as the
voltage is graduaily decreased from the rated voltags. BS.1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure.

BS.1745:1951/9d
Rated Voltage:- The value at which compression is completed plus 0.10 volt.
(This voltage shall not exceed 0.70V}

These figures shall be achieved with the local coil energised at 1T10VAC (+/-
1%) and with a 90deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.
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4.1

5.1

Inspection & Acceptance Procedure RS SC 020101-21

F:Aill Railway Signal Relay V4

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually

which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.

ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23
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6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020101-21
Railway Signal Relay /%

V2T 6-2 25Hz, AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

H o vemlénma e o nrmbeed Al bl Al Eomcid o i o =
Gradually increase the voltage on the control coil until all front contacts just
close,

Compression Test

After "pick up" continue to gradually increase the voitage on the control coil
until the front contacts reach compression.

Drop Away Test

ad 1+ &
Increase the applied voltage on tl

1
gradually reduce the voltage until all t

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

\J\!gflh rnfnrl 1¥7e) 'I-nﬂn annlinrl b

n ith TRO/
VUIDYT gappiicu WU Luic

ocal, and with 75% an (5] o ]
rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed.
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7.1

7.2

7.3

7.4

1.6

1.7

Inspection & Acceptance Procedure RS SC 020101-21

Railway Signal Relay
V2T 6-2 25Hz. AC Shelf Relay
Definitions.
Contact Types

7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

7.1.2 Back contact: that pair

two position relay is de-energise

P—c:

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving con

closing movement from th
final compressed position.

Pick Up Voltage

That value of volits applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage

That value of volts at which all front contacts cease to make electrical
connection.

i i

Manager
S&C Standards & Development
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Inspection 8& Acceptance Procedure RS SC 020101-22
Railway Signal Relay %

1.1

2.1

2.2

2.3
2.4

2.5
2.6

2.7

2.8

2.9
2.10

2.1

)

T 6-Z 50Hz. AC Sheif Reiay

2

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and

between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1{one) minute.

BS.1745:1951/1%b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/B6 1931

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.6.4,5/B9 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.

AAR.6.4.5/811 1991

The flexes are not stiff and/or tight so as to restrict contact movement or
loose enough to be able to short on any other conducting part or frame.
AAR.8.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.0607" (1/16") of

the contact surface. BS.1745:1951/9¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. Bs.1745:19812¢

lssue 26
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oy

2,12

2.13

2.14

3.1

3.2

3.3

3.4

3.5

3.7

Inspection & Acceptance Procedure | rssc 020101-22
Railway Signal Relay W

—

V2T 6-2 50Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1,35/Da 1981

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front

contacts just make and not less than 0.060" when the relay is fully

energised. BS.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:1951/7 and AAR.6.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR TMay 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".
ii. Vane to Laminations clearances is between 0,017" and 0.027".

AAR.6.1.35/C5 1991
fii. Air gap between Laminations faces shall be between 0.090" and

0.095" for vane thickness of 0.040". {Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to

the vane thickness plus 0.050" or more than vane thickness plus
0.055"}.

v, Counter weights shall be locked together with a toque of 16 inch

pounds.
Check that contact resistances do not exceed :-
Silver - Silver carbon :- 0.09 ohms {Front Contacts)

:- 0.18 ohms (Back Contacts)
AAR.0.4.5/C9 1991
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3.8

3.9

3.10

3.11

Inspection & Acceptance Procedure RS SC 020101-22
Railway Signal Relay ﬂ;

Minimum Contact Pressure :- 15gms all contacts. AAR.6.1.35/E1 1591
Check that the mechanism develops a total gravity bias of not less than
57gms, measured at the front contacts and with the front contacts just open.

AAR.6.1,35/J6 1931

Check that back contacts do not "bounce" open when the relay drops as per
the Bob-Test ciause 6.5,

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gradually decreased from the rated voltage. BS.1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage.

BS.1745;1961/20

Compression Voltage:- The value when all the front contacts have reached

the specified minimum contact pressure. BS.1745:1951/9d

Rated Voltage:- The value at which compression is completed plus 0.10 volt.
{This voltage shall not exceed 0.50V}

These figures shall be achieved with the local coil energised at 110VAC {+/-
1%) and with a 90deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.

tssue 26 April 1994 Inspection Manual
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inspection & Acceptance Procedure RS SC 020101-22
Railway Signal Relay %’

4.1

5.1

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voitage untii the front contact just opens. The voitage at
which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1851/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.

il The points at which the specified contact pressure is obtained on all

contacts. BS.1745:19851/23

Issue 28

April 1994 Inspection Manual Page 4 of &




6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020101-22
Railway Signal Relay %

V2T 6-2 50H

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

lha e | H] 0 all £ + o ok
Gradually increase the voltage on the control coil until all front contacts just
close.

Compression Test

After "pick up* continue to gradually increase the voltage on the control coil
unti! the front contacts reach compression.

Drop Away Test

[ dha A A A ¥ P PR P | o~ La J rl ¢ T4 -_.-.1..-.
increase Lllr; appucu VUIlng Ul g LU Ul LU WV T4V /0 Tale
gradually reduce the voltage unti! all the front contacts open.

ranon

=

nirot 1

L
<.
1)

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

\A’Ith rafmr{ uc!tage '_\pp

rated contral voltage applied, the
of vane travel when the contro

ocal, and with 76% and th
c

/a c (- <
ontacts shall not bounce open at the end
witch is opened or closed.

w
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7.1

7.2

7.3

7.4

7.6

7.7

Inspection & Acceptance Procedure RS SC 020101-22

Railway Signal Relay
AVMIT .72 RN, AP Chalf Dalays
Wie B VW & Wl i MAVWF Wl IS0 llm!
Definitions.
Contact Types

7.1.1 Front contact: that pair of contact components which close when a

two position relay is energised.

7.1.2 Back contact: that pair

two position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

Tha dictansas a mAauvine aandant fravale
18 GISTance a moving Contactl waves

closing movement from th
final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

l"nm_prneelnn Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drnn Awav \Inlfann

That value of volts at which all front contacts cease to make electrical
connection.

7

Manager
S&C Standards & Development
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1.1

2.1

2.2

2.3

2.4

2.5
2.6

2.7

2.8

2.9

2.10

2.11

Inspection & Acceptance Procedure RS SC 020101-23
Railway Signal Relay /ﬁf

V2T 10-2 25Hz. AC Shelf Relay

insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame® and -

between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1{one) minute.

BS.1745:1551/19b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voitages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts

from case cover unless otherwise specified. AAR.5.4,5/B9 1881

The gaskets are intact, sealed properly and are free from dust, fluff etc.

Relay covers are clean, clear and undamaged. B5.1745:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.

AAR.6.4.5/811 1991

The flexes are not stiff and/or tight so as to restrict contact movement or
loose enough to be able to short on any other conducting part or frame.
AAR.6.1,35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0,060 (1/16") of

the contact surface. BS.1745:1851/9¢

The contact fingers shail meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. Bs.1745:1951/3¢
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2.12

2.13

2.14

3.1

90
Mo

3.3

3.4

3.5

w
-~

Inspection & Acceptance Procedure RS SC 020101-23
Railway Signal Relay ,@

V2T 10-2 25Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.5.1.,35/D3 1391

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted black.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

L.

ieck that the back contact opening is not less than 0.030" when front
contacts just make and not less than 0.060" when the relay is fully
energised.

BS.1745:1951/11

Check that the Operating Arm/Contact Carrier and Vane bearings are not less
than 0.002" and not greater than 0.008" larger in diameter than the pivots.
B5.561:1951/7 and AAR.6.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR TMay 1545

Check the Vane for the following :-

i End play is between 0.010" and 0.015".

ii. Vane to Laminations clearances is between 0.017" and 0.027".
AAR.6.1.35/C5 1991
iii. Air gap between Laminations faces shall be between 0.090" and
0.095" for vane thickness of 0.040". {Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to
the vane thickness plus 0.050" or more than vane thickness plus
0.055").

iv. Counter weights shall be locked together with a toque of 16 inch
pounds.

Check that contact resistances do not exceed :-
Silver - Silver carbon :- 0.09 ohms {Front Contacts)

:- 0.18 ohms (Back Contacts)
AAR.Q.4.5/C% 1991
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3.8

3.9

3.10

3.11

Inspection & Acceptance Procedure RS SC 020101-23
Railway Signal Relay ,%

V2T 10-2 25Hz. AC Shelf Relay

Minimum Contact Pressure :- 15gms all contacts. AAR.6.1.35/E1 1981
Check that the mechanism develops a total gravity bias of not less than

b7gms, measured at the front contacts and with the front contacts just open.
AAR.B.1,35/J6 1991

Check that back contacts do not "bounce" open when the relay drops as per
the Bob-Test clause 6.5.

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just clése as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gradually decreased from the rated voltage. BS.1745:1861/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached

the specified minimum contact pressure. BS.1745:1951/8d

Rated Voltage:- The value at which compression is completed plus 0.10 volt.

{This voltage shall not exceed 0.90V)

These figures shall be achieved with the local coil energised at 110VAC {+/-
1%} and with a 90deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shail be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.
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4.1

5.1

Inspection & Acceptance Procedure RS SC 020101-23
Railway Signal Relay ﬁfﬂ

V2T 10-2 25Hz. AC Shelf Relay

Friction Test

Set the local voltage as above and apply the contro! voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at

which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i. The points at which front and back contacts close.

ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23




_C'.I

6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020101-23
Railway Signal Relay Y 4

V2T 10-2 25Hz. AC Shelf Relay

General information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

Gradually increase the voltage on the control coil until all front contacts just
close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the front contacts reach compression.

Drop Away Test

Increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage until all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

With rated voltage applied to the local, and with 75% and then 125% of the
rated control voitage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or ciosed.
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7.1

7.2

7.3

7.4
7.5
7.6

1.7

A7

Inspection & Acceptance Procedure RS SC 020101-23
Railway Signal Relay

V2T 10-2 25Hz. AC Shelf Relay

Definitions.

Contact Types

7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

7.1.2 Back contact that pair of contact components which close when a

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving contact travels along the fixed contact during its
~la rvant froarmm tha nAaint ak whinh i+ tniinhae tha fivad Aanntant +n ite

uluouls IIIUVGIIIUIII. Il Ui PU"“ QL ¥YYLLIWIL s WU U TTAWU WUTIIAWL LU T

final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of volts nnnl arl tn the ralav whie
e 'lvu 1Y R 1 Wridd LN

to the amount specn‘ne

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage
That value of volts at which all fron
connection.

/
W&
Manager
S&C Standards & Development
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1.

2.1

2.2

2.3

2.4

2.5
2.6

2.7

2.8

2.9

2.10

Inspection & Acceptance Procedure RS SC 020101-24
Railway Signal Relay V4

- V2T 10-2 50Hz. AC Shelf Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and

between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1{one) minute.

BS,1745:1951/18b
The insulation resistance (following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts,

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals are tight and locking tabs are intact and fitted

correctly. AAR.6.,4,5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts

from case cover unless otherwise specified. AAR.6.4.5/B3 1991
The gaskets are intact, sealed properly and are free from dust, fluff etc.
Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct labels match the contact & terminal configuration which:-
i. are fitted and clearly visible.

ii. have conforming performance figures & signature of tester.

AAR.6.4.5/B11 1991

The flexes are not stiff and/or tight so as to restrict contact movement or
loose enough to be able to short on any other conducting part or frame.
AAR.8.1.35/F 1991

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformiy.

The metal holder of the silver carbon contact is not within 0.060'* (1/16") of

the contact surface. BS.1745:1951/8¢

The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. Bs.1745:1851/84
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2.12

2.13

2.14

3.1

W
ro

3.3

3.4

3.5

)
~4

Inspection & Acceptance Procedure RS SC 020101-24
Railway Signal Relay G

V2T 10-2 50Hz. AC Shelf Relay

Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1981

That the correct plug top coding plate is affixed to the top of the relay.

The coils and magnetic circuit are painted yeilow.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front

contacts just make and not less than 0.060" when the relay is fully
energised.

BS.1745:1951/11
Check that the Operating Arm/Contact Carrier and Vane bearings are not less

than 0.002" and not greater than 0.008" larger in diameter than the pivots.
BS.561:1951/7 and AAR.8.1.35/D3 1991

Check that the end play of the Operating Arm/Contact Carrier is between
0.030" and 0.035".

VR 7TMay 1945

Check the Vane for the following :-

i End play is between 0.010" and 0.015".

ii. Vane to Laminations clearances is between 0.017" and 0.027".
AAR.6.1.35/C5 1991
ifi. Air gap between Laminations faces shall be between 0.050" and
0.095" for vane thickness of 0.040". (Where vane thickness is other
than 0.040", then the air gap shall be not less than a value equal to
the vane thickness plus 0.050" or more than vane thickness plus
0.055"}.

iv. Counter weights shall be locked together with a toque of 16 inch
pounds.

Silver - Silver carbon :- 0.09 ohms (Front Contacts}

:- 0.18 ohms (Back Contacts)
AAR.8.4.B/CH 1991
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3.8

3.9

3.10

3.1

Inspection & Acceptance Procedure RS SC 020101-24
Railway Signal Relay 7%

V2T 10-2 50Hz. AC Shelf Relay

Minimum Contact Pressure :- 15gms all contacts. AAR.6.1.35/E1 1991

Check that the mechanism develops a total gravity bias of not less than
57gms, measured at the front contacts and with the front contacts just open.
AAR.6,1.35/J6 1991

Check that back contacts do not "bounce” open when the relay drops as per

o Dn%—u Tant ﬂ’n mn 2B
e oio-1e51 Ciause ©.9.

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

M Avarrnve VS mlim o Th als warlaimlea mll Fommé nmndasnda ek nr\n e by
UIUP H“Gy 'Ullﬂaﬁ = IIIU VCIIU'G a\ ¥¥ilLIl 1 11Ul vulitavio juol Upo as> Lo
voltage is gradually decreased from the rated voltage. BS.1745:1851/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage

and not less than 30% of the rated voltage. BS.1745:1961/20
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Rated Voltage:- The value at which compression is completed plus 0.10 volt.
(This voltage shall not exceed 0.70V)

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%) and with a 90deg. phase angle between Control and Local voltages. If
the 90deg. is unattainable then the test results shall be corrected to the ideal

a :Ir'lr‘:l‘l'l re \I.'-I'l T-1 BS 1745-1951/20
"1 LY AR A vy M | T r IO I jdw

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve. CONTROL -ve.
ii. +ve. LOCAL -ve.

g a1
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Inspection & Acceptance Procedure RS SC 020101-24
Railway Signal Relay %

V2T 10-2 50Hz. AC Shelf Relay

4, Friction Test
4.1 Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at
which this contact just opens shali be not less than 90% of that required for
its closure. BS.1745:1851/20
B. Pointer Scale
5.1 Check that the markings on the pointer scale indicate the following:
i. The points at which front and back contacts close.
ii. The points at which the specified contact pressure is obtained on all
contacts. BS.1745:1951/23
Issue 28 April 1994 Inspection Manuasl Page 4 of 6




6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020101-24
Railway Signal Relay H

V2T 10-2 50Hz. AC Shelf Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

Gradually increase the voltage on the control coil until all front contacts just
close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control coil
until the front contacts reach compression.

Drop Away Test

Increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage untii all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of the

rated controi voitage applied, the contacts shall not bounce open at the end

of vane travel when the contro! switch is opened or closed.
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7.1

7.2

7.3

7.4

7.5

7.6

1.7

Inspection & Acceptance Procedure RS SC 020101-24
Railway Signal Relay

V2T 10-2 50Hz. AC Shelf Relay

Definitions.

Contact Types

7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

7.1.2 Back contact: that pair of contact components which close when a
two position reiay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure. )

Contact Wipe

The distance a moving contact travels along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of voits applied to the relay which wili compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage
That value of vol

s at which all front contacts cease to make electrical
connection.

)
tedf st
Manager
S&C Standards & Development

Issue 26 April 1994 Inspection Manual Page 6 of 6




1.1

2.1

2.2
2.3

2.4

2.5
2.6

2.7

2.8
2.9

2.10
2.11

2.12

Inspection & Acceptance Procedure RS 5C 020102-01
Railway Signal Relay #
V11 2-2 25Hz. AC Piug-in Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and

between insulated circuits at 2000 volts AC (r.m.s.) 50Hz for 1{one) minute.
B5.1745:195119b

ny circuit or contact
rs shi

than 1 megohm when tested at 500 volts.

Mechanical Inspection, - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals for tightness and locking are tabs intact and

fitted correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.8.4.5/B9 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.

AAR.6.4,1/B3 1931
Relay covers are clean, clear and undamaged. B85.1745:1961/3a

The correct label:-
i. is fitted and clearly visible.
il. has conforming performance figures & signature of tester.
AAR.6.4.5/B11 1991

The coil flexes are clear of moving parts.

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060°" {1/16"} of
the contact surface. AAR.8.4.5/CS 1991

The travel of the contact carrier, from point of pick up to compression shall
be not less than 0.031" when the relay is energised. AAR.6.4,5/D1b 1981

Operating arm and link pin are free from wear and move freely with vane in
any position. WBS.Spec.29810/pg B 1954
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2.13

2.14

2.15

3.1

3.2

3.3

3.6
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Inspection & Acceptance Procedure RS SC 020102-01

Railway Signal Relay %

VT1 2-2 25Hz. AC Plug-in Relay

Operating arm pins and pivots have received a trace of oil LS SC 020102 -
01.

WBS.Spec.2961/pg 9 L,m 1954

The correct coding is affixed to the relay.

The coils and magnetic circuit are painted black.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front

contacts just make and not less than 0.060" when the relay is fully

energised. BS.1745:1851/11

Check the Vane for the following :-

Bearings shall be not less than 0.002" or more than 0.004" in diameter than

the pivots. AAR.6.5.1/C9,10 1981

i End play is between 0.010" and 0.015". WES, Spec,25610/pg5 1954

ii. Vane to Laminations clearances between 0.020" and 0.025".

i, Air gap between Laminations faces shall be between 0.078" and
0.085" for vane thickness of 0.034" - 0.038". {Where vane thickness
is other than specified, then the air gap shall be not less than a value
equal to the vane thickness plus 0.040" or more than vane thickness

plus 0.045"). WBS.Spoc.29610/pg5 1954
iv. Counter weights shall be locked together with a torque of 16 inch
pounds

Check that contact resistances do not exceed :-

i Metal - Carbon

:- 0.09 ohms (Front Contacts)
Metal - Metal :- 0.06

ohms (Back Contacts)

Check that the vane exerts a return torque of 40gms centimetres, measured
at the vane as the front contacts just open. WBS. Spec.29610/pg 8] 1964

Check that back contacts do not "bounce” open when the relay drops as per
the Bob-Test clause 6.5.
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3.10

Inspection & Acceptance Procedure RS SC 020102-01

Railway Signal Relay &’

V11 2-2 25Hz. AC Plug-In Relay

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just ciose as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage:- The value at which all front contacts just open as the
voltage is gradually decreased from the rated voitage. BS,1745:1951/20

Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage. ) BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure.

BS.1745:1951/9d
Rated Voltage:- The value at which compression is completed pius 0.10 volt.
{This voltage shall not exceed 0.55V)

These figures shall be achieved with the local coil energised at 110VAC {(+/-
1%) and with a 90deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve.R1 CONTROL R2 -ve.
ii. +ve.Q1 LOCAL Q2 -ve.
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4.1

5.1

Inspection & Acceptance Procedure RS SC 020102-01

Railway Signal Relay ﬂ

1 2-2 25Hz. AC Plug-in Relay

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at

which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.

ii. The points at which the specified contact pressure is obtained on ail

contacts. BS.1745:1951/23
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6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020102-01

Railway Signal Relay Y/ 4

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

Gradually increase the voltage on the controf coil until all front contacts just
close.

Compression Test

After "pick up" continue to gradually increase the voltage dn the control coil
until the front contacts reach compression,

Drop Away Test

Increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage until alt the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed.

Issue 26 April 1994 inspection Manual Page 6 of 8




Inspection & Acceptance Procedure RS SC 020102-01

Railway Signal Relay

VT1 2-2 25Hz. AC Piug-in Relay

7. Definitions.

7.1 Contact Types
7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.
7.1.2 Back contact: that pair of contact components which close when a
two position relay is de-energised.

7.2 Contact Compression
The point at which all closed contacts reach the specified minimum contact
pressure.

7.3 Contact Wipe
The distance a moving contact traveis aiong the fixed contact during its
closing movement from the point at which it touches the fixed contact to its
final compressed position.

7.4 Pick Up Voltage
That value of volts applied to the relay which will just cause all front
contacts to make electricai contact.

7.5 Compression Volitage
That value of volts applied to the relay which will compress the front contacts
to the amount specified.

7.6 Rated Voltage
That nominal value of volts intended to be applied to the relay in service
operation.

7.7 Drop Away Volitage
That value of volts at which all front contacts cease to make electrical
connection.

Manager

S&C Standards & Development
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1.1

2.1

2.2

2.3
2.4

2,5
2.6

2.7

2.8

2.9
2.10
2.11

2.12

Inspection & Acceptance Procedure RS SC 020102-02
Railway Signal Relay /%
VT1 2-2 50z, AC Piug-in Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and
between insulated circuits at 2000 volts AC (r.m.s.) 50Hz for 1(one) minute.

B5.1745:1981/19b
The insulation resistance {following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals for tightness and locking are tabs intact and

fitted correctly. AAR.6.4,5/B6 1591

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.6.4.5/B9 1981

The gaskets are intact, sealed properly and are free from dust, fluff etc.

AAR.8.4.1/B3 1991
Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct label:-
i. is fitted and clearly visible.
ii. has conforming performance figures & signature of tester.
AAR.6.4.5/B11 1991

The coil flexes are clear of moving parts.

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060'' (1/16"} of

the contact surface. AAR.8.4.5/C5 1991

The travel of the contact carrier, from point of pick up to compression shall
be not less than 0.031" when the relay is energised. AAR.8.4.5/D1b 1991

Operating arm and link pin are free from wear and move freely with vane in
any position, WBS.Spec.20810/pg § 1964
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2.13

2.4

2.15

3.1

o
[\ %

3.3

3.6

3.7

3.8

3.9

Inspection & Acceptance Procedure RS SC 020102-02

Railway Signal Relay W

Operating arm pins and pivots have received a trace of oil LS SC 020102 -
01.

WBES.5pec.2961/pg 9 |,m 1954

The correct coding is affixed to the relay.

The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact cp
contacts just make and not les
energised.
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5 ie 1an 0,
an 0.060" when the relay is fully

BS.1745:1561/11

Check the Vane for the following :-

Bearings shall be not less than 0.002" or more than 0.004" in diameter than

the pivots. AAR.6.5,1/CS,10 1991

I End play is between 0.010" and 0.015". WES. Spec.29610/pg5 1954

ii. Vane to Laminations clearances between 0.020" and 0.025".

iii. Air gap between Laminations faces shall be between 0.078" and
0.085" for vane thickness of 0.034" - 0.038". (Where vane thickness
is other than specified, then the air gap shall be not less than a value

equal to the vane thickness plus 0.040" or more than vane thickness
plus 0.045"),

CAnintar we ghts shal

WHBS.5pec.25810/pg5 1954

weith A Af 18 inch
ogetner with a torque of 16 incn
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pounds
Check that contact resistances do not exceed :-

i Metal - Carbon :- 0.09 ohms {Front Contacts)
Metal - Metal :- 0.06 ohms {Back Contacts)

AAR.6.4.5/C9 1991
Minimum Contact Pressure :- 21gms all contacts. WBS Spec.29610/pg 8,9 1954

Check that the vane exerts a return torque of 40gms centimetres, measured
at the vane as the front contacts just open. WBS.Spec.29810/pg 8] 1954

Check that back contacts do not "bounce” open when the relay drops as per
the Bob-Test clause 6.5.
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3.10

inspection & Acceptance Procedure RS SC 020102-02

Railway Signal Relay W

Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

Drop Away Voltage The valu at which all front contacts just open as the
.. men T sl el oo f [

L.
oltage is gradually decreased tn

rom the rated voltage. BS.1745:1951/20
Check that as the voltage is reduced from compression, the voltage at which
all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voitage. BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure.

BS5.1745:1951/9d
Rated Voltage:- The value at which compression is completed plus 0.10 volt.
(This voitage shall not exceed 0.52V)

These figures shall be achieved with the local coil energised at 110VAC {(+/-
1%) and with a 90deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve.R1 CONTROL R2 -ve.
ii. +ve. Q1 LOCAL Q2 -ve.
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4.9

5.1

Inspection & Acceptance Procedure RS SC 020102-02

Railway Signal Relay W

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually

which this contact just opens shall be not less than 90% of that required for

its closure, BS.1745:1§51/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.

ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1851/23
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6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020102-02
Railway Signal Relay Y. 4
V11 2-2 50Hz. AC Plug-in Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
Gradually increase the voitage on the control coil untii aii front contacts just
close.

Compression Test

After "pick up” continue to gradually increase the voltage on the control coil
unti! the front contacts reach compression. -

Drop Away Test
increase the applied voitage on the control coil to 125% rated vaiue then
gradually reduce the voltage until all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of the
rated control voltage ap ||ed t e contacts shall not bounce open at the end

of vane travel when the control switch is opened or closed.
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7. Definitions.

7.1 Contact Types
7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.

7.1.2 Back contact: that pair of contact components which ciose when a
two position relay is de-energised.

7.2 Contact Compression
The point at which all closed contacts reach the specified minimum contact
pressure.

7.3 Contact Wipe
The distance a moving contact traveis along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its.
final compressed position.

7.4 Pick Up Voltage ‘
That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

7.5 Compression Voitage
That value of volts applied to the relay which will compress the front contacts
to the amount specified.

7.6 Rated Voltage
That nominal value of voits intended to be applied to the relay in service
operation.

7.7 Drop Away Voltage
That value of volts at which all front contacts cease to make electrical
connection.

Manager

Inspection & Acceptance Procedure RS SC 020102-02

Railway Signal Relay

S&C Standards & Development
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1.1

2.1

2.2

2.3
2.4

2.5
2.6

2.7

2.8

2.9
2.10
2.11

2.12

Inspection & Acceptance Procedure RS SC 02010203

Railway Signal Relay /@’

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to "frame" and
between insulated circuits at 2000 volts AC {r.m.s.) 50Hz for 1{one) minute.

BS.1745:1951/19b
The insulation resistance (fol[owing this test) between any circuit or contact

A £ med b i+ - & A " #ln Iall 1 Fy |
andg irame, anag oetween one circuit contact and all others shall be not less

T 1IJL IGoo
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals for tightness and locking are tabs intact and

fitted correctly. AAR.6.4.5/B6 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.6,4,5/BS 1991

The gaskets are intact, sealed properly and are free from dust, fluff etc.

AAR.6.4.1/B3 1991
Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct label:-
i. is fitted and clearly visible.
ii. has conforming performance figures & signature of tester.
AAR.8.4.5/811 1981

The coil flexes are clear of moving parts.

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060°' (1/16") of

the contact surface. AAR.8.4.5/C5 1991

The travel of the contact carrier, from point of pick up to compression shall
be not less than 0.031" when the relay is energised. AAR.8.4.5/D1h 1881

Operating arm and link pin are free from wear and move freely with vane in
any position. WBS.Spec.29810/pg B 1984
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2.13

2.14

2.1%

3.1

SJJ
N2

3.3

3.6

3.7

3.8

3.9

Inspection & Acceptance Procedure RS SC 020102-03
Railway Signal Relay /%
VT1 4-2 50Hz. AC Plug-in Relay

Operating arm pins and pivots have received a trace of oil LS SC 020102 -
01.

WES.Spec.2961/pg 9 | m 1954

The correct coding is affixed to the relay.

The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

L sb o el L) PP . S ST T IS I n r\nnu oL .!____‘.
LheCK Uidl 1MNe DaCk COMtaGl operinyg is Dol 125> Uidh wnen mront
contacts just make and not less than 0.060" hen the relay is fully
energised.

BS.1745:1851/11

Check the Vane for the following :-

Bearings shall be not less than 0.002" or more than 0.004" in diameter than
the pivots.

AAR.6.5.1/C9,10 1591

i, End play is between 0.010" and 0.015". WBS.Spec.29610/pg5 1954

ii. Vane to Laminations clearances between 0.020" and 0.025".

iii. Air gap between Laminations faces shall be between 0.078" and
0.085" for vane thickness of 0.034" - 0.038". (Where vane thickness
is other than specified, then the air gap shall be not less than a value
equal to the vane thickness plus 0.040™ or more than vane thickness

plus 0.045"). WBS.Spec,29610/pg5 1954
s CAalimtdar walnhte chall A [lAabad $nmathhar waribhh A $Aaronia nf 10 insnh
1¥. W UIULILG] 'VUIBIILD 11Qll VG IVLULRANTU LUSGLIIGI ¥VILII Qa LUIL‘UG Ul 1W uiw

pounds
Check that contact resistances do not exceed :-
i. Metal - Carbon :- 0.09 ohms (Front Contacts)

Metal - Metal :- 0.06 ohms (Back Contacts)

AAR.8.4.5/C9 1991

Minimum Contact Pressure :- 21gms all contacts. WBS.Spec,296710/pg 8,9 1954

Check that the vane exerts a return torque of 40gms centimetres, measured
at the vane as the front contacts just open. WBS.Spec.26810/pg 8] 1954

Check that back contacts do not "bounce” open when the relay drops as per
the Bob-Test clause 6.5.
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E’ Inspection & Acceptance Procedure RS SC 020102-03

Railway Signal Relay Y 4

v
vi

3.10 Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. 85.1745:1951/20

Drop Away Voltage:- The vaiue at which all front contacts just open as the
voitage is gradually decreased from the rated vo itage BS.1745:1951/20
Check that as the voltage is reduced from compression, the voltage at which
all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage BS.1745:1961/20
Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure. BS.1745:1951/8d
Rated Voltage:- The value at which compression is completed plus 0.10 volt.
{This voltage shall not exceed 0.65V)

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%) and with a 90deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve.R1 CONTROL R2 -ve.
ii. +ve. Q1 LOCAL Q2 -ve.
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4.1

5.1

Inspection & Acceptance Procedure RS SC 020102-03
Railway Signal Relay %f
V11 4-2 50Hz. AC Plug-In Relay

Friction Test

Set the local voltage as above and apply the control voitage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at
which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i The points at which front and back contacts close.

ii. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23
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6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020102-03
Railway Signal Relay )%
V11 4-2 50Hz. AC Plug-in Relay

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test
Gradually increase the voitage on the control coii until ali front contacts just
close.

Compression Test

After "pick up" continue to gradually increase the voltage on the control conl
until the front contacts reach compression.

Drop Away Test

increase the applied voltage on the controf coil to 125% rated vaiue then
gradually reduce the voltage until all the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test

With rated voltage ﬁp €G 10

e
rated control voltage ap hed e contacts shall not bou op at th end
of vane travel when the control switch is opened or closed.

('II
C
s
=
o
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7.1

7.2

7.3

1.4

7.6

1.7

Inspection & Acceptance Procedure RS SC 020102-03

Railway Signal Relay %

Definitions.
Contact Types

7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.
7.1.2 Back contact: that pair of contact com

two position relay is de-energised.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure. :

Contact Wipe
The distance a moving contact travels along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its

final compressed position.

Pick Up Voltage

That value of volts applied to the relay which will just cause all front
contacts to make electrical contact.

Compression Voltage

That value of volts applied to the relay which will compress the front contacts
to the amount specified.

Rated Voltage

That nominal value of volts intended to be applied to the relay in service
operation.

Drop Away Voltage

L b bl

That value of volts at which all front contacts cease to make electrical
connection.

77

Manager
S&C Standards & Development
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1.1

2.1

2.2

2.3

2.4

2.5
2.6

2.7

2.8

2.9

2,10

2.11

2.12

Inspection & Acceptance Procedure RS SC 020102-04
Railway Signal Relay %
VT1 8-4 50Hz. AC Plug-In Relay

Insulation Resistance.

Withstand Pressure Test between all circuits and contacts to “frame" and
between insulated circuits at 2000 volts AC (r.m.s.) 50Hz for 1(one} minute.

B5.1745;1951/18b
The insulation resistance {following this test) between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts.

Mechanical Inspection. - Remove the Relay Seals and check that :-

By observation the relay has positive pick up and drop away without
hesitation or restriction with the rated voltages applied.

The vane is true and central in a clear gap in the motor core.

All screws, nuts and terminals for tightness and locking are tabs intact and

fitted correctly. AAR.6.4.5/86 1991

There is a minimum 0.125" clearance between all moving and fixed parts
from case cover unless otherwise specified. AAR.5.4.5/89 1981

The gaskets are intact, sealed properly and are free from dust, fluff etc.

AAR.6.4.1/B3 1991
Relay covers are clean, clear and undamaged. BS.1745:1951/3a

The correct label:-
i. is fitted and clearly visible.
ii. has conforming performance figures & signature of tester.
AAR.6.4.5/B11 1991

The coil flexes are clear of moving parts.

The contacts are approximately 75% light tight on compression. The contact
fingers shall meet the fixed contact surface uniformly.

The metal holder of the silver carbon contact is not within 0.060'' (1/16") of
the contact surface. AAR.8.4.5/C5 1591

The travel of the contact carrier, from point of pick up to compression shall
be not less than 0.031" when the relay is energised. AAR.8,4.5/[D1b 1991

Operating arm and link pin are free from wear and move freely with vane in
any position. WBS.Spec.29810/pg 5 1954
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2.13

2.14

2.15

3.1

3.2

3.3

3.6

3.7

3.8

3.9

Inspection & Acceptance Procedure RS SC 020102-04

Railway Signal Relay /%

VT1 8-4 50Hz. AC Plug-In Relay

Operating arm pins and pivots have received a trace of oil LS SC 020102 -
01.

WBS.5pec.2961/pg 9 |,m 1954

The correct coding is affixed to the relay.

The coils and magnetic circuit are painted yellow.

Mechanical Settings.

Check that the front contact opening is not less than 0.030" when the back

contacts are just made, and not less than 0.060" when the relay is de-

energised. BS.1745:1951/11

Check that the back contact opening is not less than 0.030" when front

contacts just make and not less than 0.060" when the relay is fully

energised. BS.1745:1951/11

Check the Vane for the following :-

Bearings shall be not less than 0.002" or more than 0.004" in diameter than

the pivots. AAR.6.5.1/C9,10 1991

i End play is between 0.010" and 0.015". VWBS,Spec.29610/pg5 1954
ii. Vane to Laminations clearances between 0.020" and 0.025".
fif. Air gap between Laminations faces shall be between 0.078" and

0.085" for vane thickness of 0.034" - 0.038". (Where vane thickness
is other than specified, then the air gap shall be not less than a value
equal to the vane thickness plus 0.040" or more than vane thickness

plus 0.045"), WBS.Spec.29810/pg5 1954
iv. Counter weights shall be locked together with a torque of 16 inch
pounds

Check that contact resistances do not exceed :-

i Metal - Carbon :- 0.09 ochms {Front Contacts}

Metal - Metal :- 0.06 ohms {Back Contacts)
AAR.8.4.5/C9 1991
Minimum Contact Pressure :- 21gms all contacts. WBS. Spec.29610/pg 8,9 1954

Check that the vane exerts a return torque of 40gms centimetres, measured
at the vane as the front contacts just open. WBS.Spec.29010/pg 8] 1964

Check that back contacts do not "bounce" open when the relay drops as per
the Bob-Test clause 6.5.
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E_\ Inspection & Acceptance Procedure RS SC 020102-04
.

Railway Signal Relay ﬂ

2

18-4 50

3.10 Operating Figures :-

Pick Up Voltage:- The value when all front contacts just close as the voltage

is gradually increased. BS.1745:1951/20

way Voltage:- The value at which all front contacts just open as the
i g e rated \Ioltage. BS.1745:1851/20
Check that as the voltage is reduced from compression, the voltage at which

all back contacts just close is both, not less than 50% of the pick up voltage
and not less than 30% of the rated voltage. . BS.1745:1951/20

Compression Voltage:- The value when all the front contacts have reached
the specified minimum contact pressure. BS.1745:1951/9d

Rated Voltage:- The value at which compression is completed plus 0.10 volt.
(This voltage shall not exceed 0.90V}

These figures shall be achieved with the local coil energised at 110VAC (+/-
1%) and with a 30deg. phase angle between Control and Local voltages. If

the 90deg. is unattainable then the test results shall be corrected to the ideal

quadrature values. BS.1745:1951/20

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document.

Check for the following Polarity connections :-

i. +ve.R1 CONTROL R2 -ve.
ii. +ve. Q1 LOCAL Q2 -ve.
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4.1

5.1

Inspection & Acceptance Procedure RS SC 020102-04

Railway Signal Relay W/

VT1 8-4 50Hz. AC Plug-In Relay

Friction Test

Set the local voltage as above and apply the control voltage gradually
increasing it until the first of the front contacts just closes, then gradually
reduce the control voltage until the front contact just opens. The voltage at

which this contact just opens shall be not less than 90% of that required for

its closure. BS.1745:1951/20

Pointer Scale

Check that the markings on the pointer scale indicate the following:

i. The points at which front and back contacts close.

fi. The points at which the specified contact pressure is obtained on all

contacts. BS.1745:1951/23
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6.1

6.2

6.3

6.4

6.5

Inspection & Acceptance Procedure RS SC 020102-04
Railway Signal Relay /&{
VT1 8.4 ROH> > Plun-l alav
W OE N W W O WWE Sled FOW W -L‘_-a S U Warhws y

General Information.

Unless otherwise specified, a tolerance of +/- 5% from expected figures will
be accepted.

Pick Up Test

f:rar'll Iﬁ"\l‘ inn
Sd b CAVA LA LA 1

,' | R R"]
close.

Compression Test

After "pick up” continue to gradually increase the voltage on the contro! coil
until the front contacts reach compression.

Drop Away Test

Imrroaca tha annliad vnltan
U RSl Wi (AR A" UPPIIUM 'UI\U=

he control coil to 125% rated value then
gradually reduce the voltage until ali the front contacts open.

Contact Pressures

Measured when relay energised by a sudden application of not more than the
compression voltage.

Bob-Test
With rated voltage applied to the local, and with 75% and then 125% of the

rated control voltage applied, the contacts shall not bounce open at the end
of vane travel when the control switch is opened or closed.

jssus 26 April 1394 inspaction Manual Page 6 of 6



Inspection & Acceptance Procedure RS SC 020102-04

Railway Signal Relay

VT1 8-4 50Hz. AC Plug-In Relay

7. Definitions.

7.1 Contact Types
7.1.1 Front contact: that pair of contact components which close when a
two position relay is energised.
7.1.2 Back contact: that pair of contact components which close when a
two position relay is de-energised.

7.2 Contact Compression
The point at which all closed contacts reach the specified minimum contact
pressure.

7.3 Contact Wipe
The distance a moving contact travels along the fixed contact during its
closing movement from the point at which it touches the fixed contact to its
final compressed position.

7.4 Pick Up Voltage
That value of voits applied to the relay which will just cause all front
contacts to make electrical contact.

7.5 Compression Voltage
That value of voits applied to the relay which wili compress the front contacts
to the amount specified.

7.6 Rated Voltage
That nominal value of volts intended to be applied to the relay in service
operation.

7.7 Drop Away Voltage
That value of voits at which ali front contacts cease to make electrical
connection.

Manager

S&C Standards & Development
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Acceptance Specification RS SC 030107-01
Railway Signal Relay %

V3G 2-2-2 {C5) 25Hz AC Searchlight Relay

This document details the minimum acceptance performance requirements following

rehabilitation of a Westinghouse Brake & Signal V3G 2-2-2 (C5) 25Hz Railway
Searchlight Signal Relay.

1.

1.1

2.1

2.1.
2.1.
2.1.
2.1.
2.1.

2.1.

o]

—
~

Insulation Resistance.

Withstand Pressure Test between alf circuits and contacts to "frame" and
1

between insulated circuits at 2000 voits AC (r.m.s.} 50Hz for 1{one} minute.

BS.581:1961/19b
The insulation resistance {following this test} between any circuit or contact

and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volits DC.

Mechanical Inspection.

Case

The roundel glasses must be clean and intact.

The roundel case must be properly fixed to the top plate.

The carrying handle must be tight.

The gaskets must be intact, seal properly and be free from dust and moisture.
Retay cover must be clean, clear and undamaged. BS.561:1951/3a

Top plate plug contact terminal pins shall be to the desired shape (see top
plate coding figure 2} and their surrounds shall be properly sealed.

Thn mrmewennd amla. e cmiimedaloa coacrmd o Fiddnsd om blhhm sma~
1ne correct colour rounaeis must oe tittea to tne spect

SPECTACLE CARRIER

REAR VIEW)

Spectacle Arrangment {figure 1}.
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E‘ Acceptance Specification RS SC 030107-01
“,

Railway Signal Relay w

V3G 2-2-2 (C5) 25Hz AC Searchlight Relay

2.1.8 All screws, nuts and terminals are tight and locking tabs must be intact and

fitted correctly. AAR.8.4.5/B6 1991

2.1.9 There must be at least 0.125" clearance between all moving parts and fixed

parts and/or cover unless otherwise specified. AAR.6.4.5/B2 1991

PIN TERMINALS

1 remae

Top Plate Plug Coding (figure 2).

« 2.1.10 The correct terminal pin coding must be affixed to the top of the relay for
each plug {see diagram).

2.1.11 The *n"n\uing lahale eha

.......... labels shall be fitted and clearly visible.:
i. Relay contact arrangement label 1581150.
ii. The Corporation’s identification labe! which shall have conforming
performance figurers & signature of tester.

AAR.8.4.5811 1991
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E‘ Acceptance Specification RS SC 030107-01

Railway Signal Relay ¥/

V3G 2-2-2 (C5) 25Hz AC Searchlight Relay

2.2 Mechanism
2.2.1 Pivots and bearings must be clean and dry.

2.2.2 Cylindrical pivots shall be no less than 0.055" or no more than 0.165" in
diameter. AAR.8.1.35/D3 1981,

2.2.3 The boits holding the counterweights must b

[4+]
=
CCI

2.2.4 The operating arm pivot screws must be tight and focked.
2.2.5 The contact carrier pivot screws must be tight and locked.

2.2.6 All sets of stroke adjusting screws must have their iock-nuts tight and locked.

2.2.7 The return counter weights on the operating arms shall be of equal mass and
in similar positions.

2.2.8 All moving parts shall be free in movement.

2.2.9 Vane air gaps in the laminated and permanent magnet circuits must be clean
of paint, metal scale and dust.

2.2.10 Vane and spectacle carrier shall be tight on the shaft.

2.2.11 Vane must be central in the iron circuit and in the permanent magnet gaps.
2.2.12 All retaining dowels shall be in place.

2.2.13 Lock nuts on spectacle counterweight adjusting screws must be tight.

-
l

A A A
L. 2. 14

he filexes must not be stf‘ and;’or tight so as to restrict contact movement
or loose enough to be able to short on any other conducting part or frame

AAR.6.5.1/E 1991

2.2.15 With the top plate level in both directions the contacts shall be not less than
75% light tight on compression. / very svdjeeivi’)

2.2.16 The metal holder of the silver carbon contacts must not be within 0.060"

{1/16") of the contact surface. AAR..7.1.4/E3 1990

2.2.17 The contact fingers shall meet the fixed contact surfaces uniformly and shall
make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. Bs.ss1:1951/4

2.2.18 The moving assembly must be abie to move freely in sither direction from the
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E* Acceptance Specification RS SC 030107-01
Railway Signal Relay e

V3G 2-2-2 {C5) 25Hz AC Searchlight Relay

centre position.

2.1.19 With the top plate level in both directions the red spectacle shall be dead
central in the aperture with each roller clear of its respective operating arm.

2.1.20 The iron circuit fixing screw holes must be sealed.

1 Tl
1

L B Ly | e | ~ H H H 1
2.2.21 The coils and magnetic circuit must be painted black.

2.3 Plug Connectors

2.3.1 The soldered joints to the connectors shall be correctly assembled.

2.3.2

|
=
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2.3.3 All coloured terminal pin discs shall be correct and marked for spectacle
arrangements, see clause 3.2.

2.3.4 The plug coding shall be as per diagram:

PLUG COUPLER PIN
CODING
RIGHT HAND PLUG
;%%sk\% W '@ @’] PiN TERMINALS
Q| |© O s &
{ | ® D
K o G o
\ L FEMALE
or BOTIOM
VEW VEW

Plug Coding (figure 3).
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

Acceptance Specification RS 5C 030107-01

Railway Signal Relay y774

V3G 2-2-2 (C5) 25Hz AC Searchlight Relay

Mechanical Settings

Unless otherwise specified, all performance tests shall be conducted for both
yellow and green aspects of the relay.

Contacts shall be adjusted such that they do not make until the colour of the
roundel matching the contact is evident, and the adjacent roundel has

- T atat o=

The following contacts shall make when their corresponding aspect colour is
displayed:-

I Red 1-1A & 2-2A
ii. Yellow 3-3A & 4-4A
iil. Green 5-5A & 6-6A

The front contacts opening shall be not less than 0.050" when the neutral

contacts just make. AAR.7.1.4/ES 1990

The neutral contacts opening shall be not less than 0.020" when the front

contacts just make. AAR.8.5.1/F9 1891

Operating Arm/Contact Carrier and Vane bearings shall be not less than

0N OANIY anmdd At
u

[ 1] H
0.002" and not greater than 0.008" larger than the pivots.

BS.561:1951/7 and AAR.5.1.35/D3 1991

Vane end play shall be between 0.004" and 0.012". AAR.7.1.4/D13 1990
Vane to Laminations clearance shall be not less than 0.015".  waas Lotter. 9/8/1994

Vane to Permanent Magnet poles clearance shall be not less than 0.028".
S Latft {

W

Z
]

LT

M-S

Contact Carrier end play shall be between 0.010" and 0.020" BS.561.1957/7

The Contact resistance shall not exceed :-

i Silver - Silver carbon :- 0.180 ohms - Front (Green & Yellow)
Contacts.

AART. 1 4/EE 1990

ii. Silver - Silver :- 0.030 ohms - Neutral {(Red) Contacts. AAR.7.1.4/E€ 1990
Contact resistance shall be checked with plug couplers in place.

Minimum Contact Pressure:- Green & Yellow 21gms.
Red 14gms. WBAS Spec.18811.1940/pg20
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Acceptance Specification RS SC 030107-01
Railway Signal Relay %

V3G 2-2-2 {C5) 25Hz AC Searchlight Relay

3.12 The left and right hand contact operating arms with counterweight attached,
shall lift off their respective stops when a 50gm force is applied to the
operating arm at its roller pivot. WB&S Spec.18611,1840/pg16-17

3.13 With spectacle dead centre, the operating amms shall clear the vane operating
roller by 0.007".

3.14 With the red contacts adjusted to contact pressure there shall be a gap
between the contact carrier stop plate and contact carrier back stop screw of
0.005". WBAS Spec. 18611.1940/pg16

3.15 When the vane is moved to vane buffer spring stop and just touches, there
shall be a gap between the contact carrier stop plate and front stop screw of
0.005". WBA&S Spec. 18811.1940/pg18

TOP PLAIE
ot
TR B S B OPERATING ARM
cAmER h I! il " .
L S g
, OPERATING ARM
/mscm
p [ e
|
WK o ] |
[\
{ 5
CONTACT CARRIER —
FRONT
STOP 3CREW
Mechanism Side View (figure 4).
Issue 7 September 1994 Inspection Manual
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Acceptance Specification RS SC 030107-01
Railway Signal Relay p/z

V3G 2-2-2 (C5) 25Hz AC Searchlight Relay

4, TESTS
4.1 Operating Figures :-
Rated Voltage:- Control: 110 volt.
Local - see clause 4.7
4.2 Unless otherwise specified, a tolerance of + 5% from expected figures will
be accepted.
The difference between operating figures for the Green and Yellow aspects
shall be no more than 10% for all tests.
4.3 The tests shall be performed with the relay complete, fitted with plug
connectors and with the relay top plate level in both directions.
4.4 The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document utilising the test circuit configuration below.
NOTE: TEST RESISTOR 3 Ohm 1%
NON - INDUCTIVE
VARIAC
oo oo a
nowe QT AT st ressror -
Supply | X=—l 1 110 VoM 34 Vol ngf
(25 Hertz) | ; |
' : T 0 ]
e - - T2
R1
1
CONTRCL
oL
| o
R2
Circuit Diagram {figure 5}.
4.5 The transformer terminal markings shall be determined thus:
A current flowing through the primary coil, with terminal T1 positive with
respect to TO shall induce a voltage in the secondary winding such that t1 is
positive with respect to 10 .
4.6 Unless otherwise specified, ali performance tests shall be conducted for both
yellow and green aspects of the relay.
Issue 7 Saptember 1994 Inspaction Manual Page 7 of 11




4.7

4.8

4.9

PL
—h
(]

4,11

4.12

4.13

Acceptance Specification RS SC 030107-01
Railway Signal Relay m

V3G 2-2-2 {(C5) 25Hz AC Searchlight Relay

Unless otherwise specified, tests shall be conducted with the local coil
energised to give 5.7V AC (+ 1%) across the test resistor (see circuit
diagram).

Note: This achieves Rated Voltage conditions for the local coil. e misc 030115

The voltages applied to both elements shall be kept substantially in phase or

in antiphase. BS.561:1961/20

As the control voltage is reduced from compression, the voltage at which all

neutral contacts just close shall be both, not less than 50% of the pick up
voitage and not less than 30% of the rated voltage. BS.561:1951/20

Polarity Test:

When AC voltage at rated voltage is applied to control and local coils such
that R1 - R2 and Q1 - Q2 are simultaneously energised at the same polarity,
the vane shaii operate to indicate a green aspect.

When the rated voltage is applied to local and control coils such that R1 - R2
and Q1 - Q2 are simultaneously energised at the opposite polarity the vane
shall operate to indicate a yellow aspect.

Absence of energy on control coil R1 - R2 or local coil Q1 - Q2 shall produte
a red aspect.

AAR.7.1.4./D10 1990¢

Test for Balancing: By observation, the relay shall have positive pick-up and
drop-away in both directions without hesitation and/or restriction with the
rated voltage applied.

Friction Test: With rated voltages applied to both control and local coils, and
the voltage on the local coil maintained, and the control voltage slowly
reduced, the voltage on the control coil at which the last contact breaks shall
be not less than 75% of the controi voltage required to cause the first front

P R

contact to make.

B85.561:1951/2¢

The neutral contacts shall not "bounce” open when the relay drops as per the
Bob-Test clause 6.5.

Reduced Voltage Performance:- With the voltage on the control coil reduced
to 93.5V and the voltage across the test resistor reduced to 4.8V (85% of

rated voitages) the relay shall achieve full compression of its front contacts

when energised under these conditions. AAR.6.1.34/J5 1991

Issue 7 September 1994 Inspection Manual
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E“ Acceptance Specification RS SC 030107-01
“ Railway Signal Relay 72

V3G 2-2-2 {(C5) 25Hz AC Searchlight Relay
5. Shipping.

5.1 Relays shall be identified by manufacturer's serial number and Corporation

number. Both shall be recorded on a Relay Record Card which shall be
attached to the relay.

5.2 The relay mechanism shall be protected in transit using the following method:

i. Remove the travel screws.

ii. Check that the screw holes and their surrounds are clear of
blockages and burrs.

iii. Manoeuvre thread (GS SC 020102 - 01) as shown in the diagram
via the screw holes and mechanism, tying the ends firmly on the
top plate. The thread, when doubie knotted, shall be sufficently
tight to stop excessive movement of the operating arms.

e & 1 ¢hnn + 1 H H H
iv. Seal the travel screw holes with PVC insulation tape.

v. Place the travel screws in a sealed envelope marked:
"ATTENTION"

Cut and remove cord.
Fit travel screws before use.

vi. Using a suitable string, attach the envelope to the carry handle.

Searchlight Mechanism (Rear View)
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Acceptance Specification RS SC 030107-01
Railway Signal Relay Y/

V3G 2-2-2 (C5) 25Hz AC Searchlight Relay

6. Procedure Information.
6.1 Pick Up Test
Gradually increase the voltage on the control coil until all front contacts just
close.
6.2 Compression Test
After "pick up” continue to gradually increase the voitage on the control coil
until the front contacts reach compressicn.
6.3 Drop Away Test
increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage until all the front contacts open. BS.561:1951/20b
6.4 Contact Pressures
Measured when relay energised by a sudden application of not more than the
compression voltage. B5.561:1951/13
6.5 Bob-Test
With 85% of rated voltage applied to the local, and with 756% and then
125% of the rated control voltage applied, the contacts shall not bounce
‘open at the end of vane travel when the control switch is opened or closed.
BS.561:1951/98
6.6 Full Colour
With 85% of rated voltages applied to the local and control coils of the relay,
full colour of yellow and/or green viewed from the rear of the relay at any
positon shall appear in the aperture, the colour shall maintain complete
visibility as the voltages are increased to rated voltage. AAR.7.1.4/E8 1990
Issue 7 September 1954 inspection Manual Page 10 of 11




7.1

7.2

7.3

7.4

1.5

~¢
(o))

1.7

Acceptance Specification RS SC 030107-01
Railway Signal Relay y7’;

V3G 2.2-2 [C5) 25Hz AC Searchlight Relay

Definitions.
Contact Types

7.1.1 Green contact: that pair of contact components which close when a
searchlight signal relay is so energised that both local and control element
terminal having the same polarity markings are of the same polarity at any

7.1.2 Yellow contact: that pair of contact components which close when a
searchlight signal relay is so energised that both local and control element
terminal having same polarity markings are of opposite polarity at any instant.
The signal shall display a yellow aspect.

7.1.3 Red or Neutral contact: that pair of contact components which close

when a searchlight signal relay is de-energised. The signal shall display a red
aspect.

Contact Compression

The point at which all closed contacts reach the specified minimum contact
pressure.

Contact Wipe

The distance a moving contact travels along the fixed contact during its

closing movement from the point at which it touches the fixed contact to its
final compressed position.

Pick Up Voltage: That value of volts applied to the relay which will just cause
all green or yellow contacts to make electrical contact. BS.581:1851/20

Compression Voltage: Shall be the value of volts applied to the relay which
will compress the green or yellow contacts to the amount specified.

Rated Voltage: That nominal value of voits intended to be applied to th
in service operation.

Drop Away Voltage: The value at which all green or yellow contacts just
open as the voltage is gradually decreased from the rated voltage. ss.set:1951/20

bt

Manager
Standards & Development
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Acceptance Specification RS SC 030107-02
Railway Signal Relay ,@

V3G 2-2-2 (C5) 50Hz AC Searchlight Relay

This document details the minimum acceptance performance requirements following

rehabilitation of a Westinghouse Brake & Signal V3G 2-2-2 (C5) 50Hz Railway
Searchlight Signal Relay.

1. Insulation Resistance.
1.1 Withstand Pressure Test between all circuits and contacts to “frame" and
between insuiated circuits at 2000 voits AC {r.m.s.) 50Hz for 1{one) minute.
BS.581:1951/15b
The insulation resistance (following this test) between any circuit or contact
and frame, and between one circuit contact and all others shall be not less
than 1 megohm when tested at 500 volts DC.
2. Mechanical Inspection.
2.1 Case
2.1.1 The roundel glasses must be clean and intact.
2.1.2 The roundel case must be properly fixed to the top piate.
2.1.3 The carrying handle must be tight.
2.1.4 The gaskets must be intact, seal properly and be free from dust and moisture.
2.1.5 Relay cover must be clean, clear and undamaged. BS.561:1951/3a
2.1.6 Top plate plug contact terminal pins shall be to the desired shape (see top
plate coding figure 2} and their surrounds shall be properly sealed.
2.1.7 The correct colour roundels must be fitted to the spectacie {see diagram).
SPECTAGLE CARRIER
[REAR VIEW)
Spectacle Arrangment {figure 1).
Issue 7 September 1994 Ingpection Manual Page 1 of 11




i\ Acceptance Specification RS SC 030107-02
‘ Railway Signal Relay w

V3G 2-2-2 (C5) 50Hz AC Searchlight Relay

2.1.8 All screws, nuts and terminals are tight and locking tabs must be intact and
fitted correctly. AAR.6.4.5/88 1991

2.1.9 There must be at least 0.125" clearance between all moving parts and fixed
parts and/or cover unless otherwise specified. AAR.8.4.5/B9 1991

PIN TERMINALS

A maLE

T remALE

Top Plate Plug Coding (figure 2).

2.1.10 The correct terminal pin coding must be affixed to the top of the relay for
each plug (see diagram).
hall be fi

. .
and clearly visible.:

elay contact arrangement label 15B1150.
il The Corporation’s identification labet which shall have conforming
performance figurers & signature of tester.

AAR.6.4.5/B11 1991
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Acceptance Specification RS SC 030107-02
Railway Signal Relay w

V3G 2-2-2 {C5) 50Hz AC Searchlight Relay

Mechanism
Pivots and bearings must be clean and dry.

Cylindrical pivots shall be no less than 0.055’" or no more than 0.165" in

diameter. AAR.6.1.35/D3 1991,

-
|

he boits holding the counterweights must be tight and locked
The operating arm pivot screws must be tight and locked.
The contact carrier pivot screws must be tight and locked.

All sets of stroke adjusting screws must have their lock-nuts tight and locked.

The return counter weights on the operating arms shall be of
in similar positions.

All moving parts shall be free in movement.

Vane air gaps in the laminated and permanent magnet circuits must be clean
of paint, metal scale and dust.

Vane must be central in the iron circuit and in the permanent magnet gaps.

All retaining dowels shali be in place.

Lock nuts on spectacle counterweight adjusting screws must be tight.
he flexes must not
r loose enough to b

£
1

-
3
Q
<
1]
3
(0]
.
Lad

act
rt or frame.
AAR.8.5.1/E 1991

e 50 o res
able to short on any other conducting pa

2.2.15 With the top plate level in both directions the contacts shall be not less than

75% light tight on compression.

2.2.16 The metal holder of the silver carbon contacts must not be within 0.060"

{(1/16") of the contact surface. AAR..7.1.4/E3 1990

2.2.17 The contact fingers shall meet the fixed contact surfaces uniformly and shall

make a wiping contact over a distance of not less than 0.010" when the
relay is energised at the rated voltage or when it is de-energised. ss.se1:1951/5d

2.2.18 The moving assembly must be able to move freely in either direction from the

centre position.
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Acceptance Specification RS SC 030107-02
Railway Signal Relay 727

V3G 2-2-2 {C5) 50Hz AC Searchlight Relay

2.1.19 With the top plate level in both directions the red spectacle shail be dead

central in the aperture with each roller clear of its respective operating arm.

2.1.20 The iron circuit fixing screw holes must be sealed.

2.2.21 The coils and magnetic circuit must be painted yellow.

2.3 Piug Connectors
2.3.1 The soldered joints to the connectors shall be correctly assembled.
2.3.2 The shape of terminal pin connectors shall be as indicated in figure 3, and
contacting areas clean.
2.3.3 All coloured terminal pin discs shali be correct and marked for spectacie
arrangements, see clause 3.2.
2.3.4 The plug coding shall be as per diagram:
PLUG COUPLER PIN
CODING
LEFT HAND PLUG
’ @ @ ™ G ) PIN TERMINALS

® & ® ®  Mae

® © <D

T ~ o

& © ® o O

FEMALE

J

BOTIOM BOTIOM

VEW VEW

Piug Coding (figure 3}
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Acceptance Specification RS SC 030107-02
Railway Signal Relay %

V3G 2-2-2 {C5) 50Hz AC Searchlight Rela

3. Mechanical Settings
Unless otherwise specified, all performance tests shall be conducted for both
yellow and green aspects of the relay.

3.1 Contacts shall be adjusted such that they do not make until the colour of the
roundel matching the contact is evident, and the adjacent roundel has
disappeared completely from view.

3.2 The following contacts shall make when their corresponding aspect colour is
displayed:-

i. Red 1-1A & 2-2A
ii. Yellow 3-3A & 4-4A
i, Green b-5A & 6-6A

3.3 The front contacts opening shall be not less than 0.050" when the neutral
contacts just make. AAR.7.1.4/E9 1990

3.4 The neutral contacts opening shall be not less than 0.020" when the front
contacts just make. AAR.6.5,1/F9 1991

3.5 Operating Arm/Contact Carrier and Vane bearings shall be not less than
0.002* and not greater than 0.008" lar gert han the pivots.

B5.581:1951/7 and AAR.6.1.35/D3 1991

3.6 Vane end play shall be between 0.004" and 0.012". AAR.7.1.4/D13 1990

3.7 Vane to Laminations clearance shall be not less than 0.015".  wsas Letter, 9/8/1994

3.8 Vane to Permanent Magnet poles clearance shall be not less than 0.028".

WE&S Lotter. 9/6/1954
3.9 Contact Carrier end play shall be between 0.010" and 0.020" BS.561.1957/7
3.10 The Contact resistance shall not exceed :-
i. Silver - Silver carbon :- 0.180 ohms - Front (Green & Yellow)
Contacts.
AAR.7.1.4/E6 1990
ii. Silver - Silver :- 0.030 ohms - Neutral (Red) Contacts. AAR.T,1.4/E6 1990
Contact resistance shall be checked with plug couplers in place.

3.11 Minimum Contact Pressure:- Green & Yellow 21gms.

Red 14gms. WBAS Spec.18611.1940/pg20
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3.13

3.14

3.15

Acceptance Specification RS SC 030107-02
Railway Signal Relay %

V3G 2-2-2 (C5) 50Hz AC Searchlight Relay

The left and right hand contact operating arms with counterweight attached,

shall lift off their respective stops when a 50gm force is applied to the

operating arm at its roller pivot. WBAS Spec.18611.1940/pg16-17

With spectacle dead centre, the operating arms shall clear the vane operating
roller by 0.007".

With the red contacts adjusted to contact pressure there shall be a gap

between the contact carrier stop plate and contact carrier back stop screw of-
0.005".

WBAS Spac. 18811.1940/pgi 8

When the vane is moved to vane buffer spring stop and just touches, there

shall be a gap between the contact carrier stop plate and front stop screw of
0.005".

WBS&S Spec. 18611.1940/pg16

e e

TOP PLATE (
TEH
ol U1 o
.l.l o g
or s
5 | [ e
e
[\ s
CONTACT CARRIER —
FRONT
STOP ACREW

Mechanism Side View ({figure 4).
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Acceptance Specification RS SC 030107-02
Railway Signal Relay A

V3G 2-2-2 {(C5) 50Hz AC Searchlight Relay
TESTS

Operating Figures :-

Rated Voltage:- Control: 110 voit.
Local - see clause 4.7

Unless otherwise specified, a tolerance of + 5% from expected figures will
be accepted.

The difference between operating figures for the Green and Yellow aspects
shall be no more than 10% for all tests.

The tests shall be performed with the relay complete, fitted with plug
connectors and with the relay top plate level in both directions.

The tests shall be performed in accordance with clauses 6.1, 6.2 & 6.3 of
this document utilising the test circuit configuration below.

NOTE: TEST RESISTOR 3 Ohm 1%
NON - INDUCTIVE

. |
vovae |y |
Supply | S{<—!;110vol
(50Hertz) | | g

Circuit Diagram (figure 5).

The transformer terminal markings shall be determined thus:

A current flowing through the primary coil, with terminal T1 positive with
respect to TO shall induce a voltage in the secondary winding such that t1 is

Unless otherwise specified, all performance tests shall be conducted for both
yellow and green aspects of the relay.

Issue 7 September 1894 Inspection Manual
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Acceptance Specification RS SC 030107-02
Railway Signal Relay w

V3G 2-2-2 (C5) 50Hz AC Searchlight Relay

Unless otherwise specified, tests shall be conducted with the local coil
energised to give 5.7V AC (1 1%) across the test resistor (see circuit
diagram).

Note: This achieves Rated Voltage conditions for the local coil. e misc 0301-15

The voltages applied to both elements shall be kept substantially in phase or
in antiphase.

85.561:1951/20
As the control voitage is reduced from compression, the voltage at which all

neutral contacts just close shall be both, not less than 50% of the pick up
voltage and not less than 30% of the rated voltage. BS.561:1951/20

Polarity Test:

When AC voltage at rated voltage is applied to control and local coils such
that R1 - R2 and Q1 - Q2 are simultaneously energised at the same polarity,
the vane shall operate to indicate a green aspect.

When the rated voltage is applied to local and control coils such that R1 - R2
and Q1 - Q2 are simultaneously energised at the opposite polarity the vane
shall operate to indicate a yellow aspect.

Absence of energy on control coii R1 - R2 or local coil Q1 - Q2 shall produce
a red aspect.

AAR7.1.4./D10 1990

P iy g o S ‘l.i.. L -

Test for Balancing: By observation, the relay shail have positive pick-up and
drop-away in both directions without hesitation and/or restriction with the
rated voltage applied.

Friction Test: With rated voltages applied to both control and focal coils, and
the voltage on the local coil maintained, and the control voltage slowly
reduced, the voltage on the control coil at which the last contact breaks shall
be not less than 75% of the control voltage required to cause the first front

+ L-
contact to make.

BS.681:1851/20

The neutral contacts shall not "bounce” open when the relay drops as per the
Bob-Test clause 6.5.

Reduced Voltage Performance:- With the voltage on the control coil reduced
to 93.5V and the voltage across the test resistor reduced to 4.8V (85% of

rated Voltages) the relay shall achieve full compression of its front contacts

when energised under these conditions. AAR.8.1.34/J5 1991
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E_\ Acceptance Specification RS SC 030107-02
- Railway Signal Relay %

V3G 2-2-2 (C5) 50Hz AC Searchlight Relay
5.  Shipping.

5.1 Relays shall be identified by manufacturer’s serial number and Corporation

number. Both shall be recorded on a Relay Record Card which shall be
attached to the relay.

5.2 The relay mechanism shall be protected in transit using the following method:

i. Remove the travel screws.

ii. Check that the screw holes and their surrounds are clear of
blockages and burrs.

iii. Manoeuvre thread (GS SC 020102 - 01} as shown in the diagram
via the screw holes and mechanism, tying the ends firmly on the
top plate. The thread, when double knotted, shall be sufficently
tight to stop excessive movement of the operating arms.

v. Place the travel screws in a sealed envelope marked:
“ATTENTION"
Cut and remove cord.

Fit travel screws before use.

vi. Using a suitable string, attach the envelope to the carry handle.

Searchlight Mechanism (Rear View)
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Acceptance Specification RS SC 030107-02
Railway Signal Relay V7%

V3G 2-2-2 [C5) 50Hz AC Searchlight Relay

6. Procedure Information.
6.1 Pick Up Test
Gradually increase the voltage on the control coil until all front contacts just
close.
6.2 Compression Test
After "pick up” continue to gradually increase the voitage on the controi coil
until the front contacts reach compression.
6.3 Drop Away Test
increase the applied voltage on the control coil to 125% rated value then
gradually reduce the voltage until all the front contacts open. BS.561:1951/20b
6.4 Contact Pressures
Measured when reiay energised by a sudden appiication of not more than the
compression voltage. BS.561:1951/13
6.5 Bob-Test
With 85% of rated voltage applied to the local, and with 75% and then
125% of the rated control voltage applied, the contacts shall not bounce
open at the end of vane travel when the control switch is opened or closed.
BS.661:1951/9¢
6.6 Full Colour
With 85% of rated voltages applied to the local and contro! coils of the relay,
full colour of yellow and/or green viewed from the rear of the relay at any
positon shall appear in the aperture, the colour shall maintain complete
visibility as the voltages are increased to rated voltage. AAR.7.1 4/EB 1990
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