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WORKSHOP OVERHAUL STANDARD SPECIFICATION NO.690/4
Pressure Gauges
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W.0.5.S. 690/4

Section 1 Repair Procedure - Refer to Figure 1

1.

Introduction

This specification covers the overhaul of all types of Bourdon tube(s)
operated gauge(s). It must be appreciated ttat it does not cover such
detail as to whether the instrument is circular or square in shape,
secured by 3 or by 4 bolts, directly or indirectly illuminated, is
calibrated in bar or p.s.i. pressure for air, fuel, steam etc.

Initial Examination

2.1.

2.2,

2.3.

2.4.

2.6.

Connect the gauge to the test rig in accordance with Section 2
paragraph 3 of this specification and carry out the dynamic test as
contained therein. If the gauge is defective, proceed as in
paragraph 3 (Dismantling Examination and Repair).

If the gauge is a directly illuminated type, i.e. by 'Betalight
tubes', examine in a darkened room for satisfactory illuminationm.
Renew any tube which is below standard, when the gauge is
dismantled. Handling and Disposal of ""Betalight" tubes must be in
accordance with local instructions.

Clean the gauge externally with a suitzble solvent, e.g. Inhibisol.

Remove the screws (usually 2 BA), whict. secure the bezel ring,
window and spacer ring to the case. E:amine the window for damage
or discolouration, (renew if necessary in accordance with paragraph
3.2.) If undamaged, clean with soap ard water and retain.

Using a pointer extractor, remove the tointer(s) and examine for
damage. Renew or repaint as required, see Section 3 Technical Data.

Check 'Betalight' tube(s) is/are secure.

Remove the screws (usually 6 BA), which secure the dial and remove.
Clean and examine for damage and check that the pointer stop is
secure. Renew or repaint as required. Check 'Betalight' tube(s)
is/are secure.

See Section 3 Technical Data for repainting. Where appropriate
refurbish the dial to C.E.P.S. 1034.

Remove the screws (usually 2 BA) which secure the backplate. Remove
and retain the backplate.

Examine the Bourdon tube(s) for small perforations, (minor repairs
can be carried out as in paragraph 3.3.), remove any surface dirt or
corrosion with wire wool. Examine the joints between the respective
tube(s) and inlet block for damage and security. Resolder as
necessary. Remove any dirt or foreign wmatter from the operating
mechanism.
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W.0.5.5. 690/4

2.9. Examine the operating mechanism for damage or wear, check all
components of the quadrant and pinion movement(s), including screws
and pivots are secure, (if necessary, repair in accordance with
paragraphs 3.4 and 3.5). Lubricate the pivot points of all moving
parts with light machine oil, B.R. Cat No. 27/12930.

2.10. Examine the poiuter movement damping hairsprings for damage, check
they are flat and undistorted with no overlapping of turns. Check
their anchorage: are secure.

2.11. Remove the restrictor(s) by unscrewing it/them from the inlet
union(s). Clea: and check the apertures are unobstructed. Check

all threads are undamaged, rechase if necessary. Refit and secure
restrictor(s).

2.12. Refit the dial to the case.

2.13. Fit the gauge to the test rig and check in accordance with Section 2
Test Specification, paragraph 4 of this specification for correct
functioning and calibration.

2.14. Refit spacer ring, window and bezel ring to the case and secure.
2.15. Refit backplate to the case and secure.

2.16 On gauges fitted with "Betalight" tubes ensure that a radiation
(TREFOIL) symbo. is securely attached to the back plate.
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W.0.5.5. 690/4

3. Dismantling, Examination and Repair

3.1.

3.2,

3.3.

3.4.

3.5.

3.6

3.7.

Carry out procedures as detailed in pavragraphs 2.3 to 2.8 inclusive.

To renew the window, press out the defective one and remove all

traces of the old sealant from the facz rim. Apply new sealant,
B.R. Cat No.28/65000 or fit a new sealing ring (where applicable) to
face rim and fit new window. Remove excess sealant and allow to dry.

To remove the Bourdon tube(s) for repair or renewal, remove the
screw(s) securing the tube(s) to the connecting link(s), (attached
to the quadrant movement(s)), and unsw:at the tube(s) from the inlet
block. Minor repairs to tubes can be 2ffected by soft soldering.

With the Bourdon tube(s) disconnected from the connecting link,
examine the quadrant movement assembly(ies) for security within the
bearing plates.

Examine the quadrant arbor(s) and pinion(s) for wear in the bearing
plates. Check correct engagement and :he free operation of the
pinion(s) and quadrant(s) teeth.

Examine the hairspring(s) in accordance with paragraph 2.10. Renew

or repair where possible any worn or d.imaged parts. Re-connect the

Bourdon tube(s) to the connecting link.s) and secure. Lubricate the
pivot points of all moving parts with light machine o0il to B.R. Cat

No. 27/12930.

Where applicable, examine the coloured segment(s) of the dial,
repaint to restore the original colour, taking care not to exceed
the original band widths. Refer to Section 3 TECHNICAL DATA.

Pointers may also be repainted to restore their original colour.

Carry out procedures as detailed in paragraphs 2.11 to 2.16
inclusive.
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Description of Operation

The pressure spring which actuates
the mechanism s an elliptical section
phosphor bronze tube bent into an
arc of a circle. One end is fitted into
the block and the free end is sealed by
an end piece.

When pressure enters the tube, the
tube uncoils slightly and the free end
lifts. The amount of deflection is
directly proportional to the pressure
applied.

This deflection is transmitted by the
connecting link to a pivoted quadrant
gear which meshes with a central
pinion carrying the pointer.

A hairspring on the pinion takes up
the small amount of backiash in the
gears and pivots.

WOSS. 690/4

/ Bourdon tube

-4

adjusting screw
') connecting link
shoulder screw
(with nut and washer)

spacer pqinter
ring ) with collet

window dial case

back
/ / plate
|

pointer
stop
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W.0.S.S8. 690/4

Section 2. Test Specification.

1. Testing.

1.1

This applies to all pressure/vacuum gauges fitted to Traction

and Rolling Stock Vehicles.

2. Test Equipment.
©2.1 Standard hydraulic gauge test rig.
2.2 Standard vacuum gauge test rig.
2.3 Adaptors, connectors and sealing washers.
3. Dynamic Test.
3.1 Using suitable sealing washers and connections, fit the gauge
under test to the appropriate test rig.
3.2 Apply pressure/vacuum to the gauge to ensure functional
serviceability over the full indicated range. See Section 3
Technical Data for details of pressure gauges with coloured
segments.
3.3 Release pressure/vacuum and remove the gauge from the test rig.
4. Calibration Check.

4.1 Gauges with graduated Scale(s)

4.1.1

4.1.2

4.1.3

4.1.4

24RP6/0471W/1

Fit the gauge under test, without pointer(s) as 3.1.
above.

Apply pressure/vacuum to the rig for example, 1 bar, 10
p.s.i. or 1 inch of vacuum as indicated on the master
gauge. Refit the pointer, (on a single gauge, or one
pointer of a duplex gauge, whichever gauge is under
test), accurately positioned to indicate the same reading
as on the master gauge.

Increase pressure/vacuum by increments as indicated on
the master gauge, and check accordingly the gauge under
test for the corresponding readirgs over its entire range.

All gauges must be tested over treir entire range from
minimun to maximum and back. Any errors in
pressure,vacuum indication at any point above 10% and
below 90% of the scale graduatior. shall not exceed 1%,
and for the remainder of the scale 1'/,%.

Note - The percentage errors are of Full Scale Deflection.
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4.2

4.3

W.0.8.8. 690/4

Gauges with coloured segment(s)

4,2.1

4.2.2

4.2.3

Carry out paragraph 4.1.1 above.

Apply pressure to the rig, as indicated on the Master
Gauge. Refit the pointer(s) accurately to indicate the
correct colour whilst the pressure is within the specified
range as quoted in Section 3 Technical Data.

A check must be made at the minimum and maximum of each
range in both direction of travel and any errors must not
exceed the limits stated in paragraph 4.1.4 above.

All Gauges

4.3.1

4.3.2

4.3.3

Note

4.3.4

4.3.5

4.3.6

4.3.7

Note

In the event of discrepancies in readings, release the
pressure/vacuum and remove the back plate from the gauge.

Note: Cue to the geometrical confirguration of the link
and quadrant a small adjustment of the link will
result in a large amount of quadrant movement,
therefore, great care must be exercised during
the next operation.

Loosen the shoulder screw securing the connecting link to
the quadrant slot and, adjust by moving the link in the
slot. 4n inward movement increases the gauge reading and an
outward movement decreases the gauge reading. Tighten the
shoulder screw.

Repeat the procedures as in paragraphs 4.1 or 4.2 (as
applicable) and 4.3.1 and 4.3.2 until the correct
calibration is obtained.

Fine adjustment to set the pointer to the initial reading as
paragraphs 4.1.2 or 4.2.2 is carried out by means of the
adjusting screw at the opposite end of the connecting link.

Release the test rig pressure/vacuum and ensure that the
pointer on the gauge under test returns to zero.

Repeat the foregoing operations as required in respect of
the second pointer,(duplex gauges), ensuring coincidence of
pointer indications.

Release testing pressure, refit the bagk plate and then
remove the gauge from the rig.

With th: gauge on the bench, check the pointer(s) for
securit; and very lightly punch the spindle end(s) with a
suitabl: brass drift.

Return :o0 Section 1 paragraph 2.14 page 3.
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W.0.5.5. 690/4

Section 3 Technical Data
1. Calibration of Gauges with coloured segments

1.1 Applic;tion - H.8.T. Power Car - Parking Brake Indicator

Type of Gauge - Single, 0-10 Bar
Pressure Range (Bar)
Segment Colour
Min. Max.
Green  (OFF) 5.0 10.0
Red (ON) ZERO 0.5
1.2 Application - Class 56 Locomotive — Parking Brake Indicator
Type of Gauge - Duplex, 0-10 Bar
Pressure Rang: (Bar)
Segment Colour
Min. Max.
Green  (OFF) 5.6 6.8
Red (ON) 5.0 6.2
1.3 Application - B.R. Sleeping and Catering Vehicles
Type of Gauge - Propane Gas
Pressure Range (ps.i.)
Segment Colour
Min. Max.
Red (Reserve) 1.0 7.0
Green (Service) 8.0 14.0
-8 - Issue 2
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