How the track tamping machine is used
An article written by E-V-R's Project Manager, Phil Tarry, in answer to a member's question.

"Graham has raised a very good point, in asking how a Tamper works. We seem
to have grown used to using terms that we and other railway workers are used
to, forgetting that there are some people out there who have little or no
knowledge of what we are talking about. Trying to keep things as simple as
possible, here goes.......

Track is laid on stone ballast, there are 4 principle reasons for this, to
provide vertical support, to provide lateral support, to maintain a level
ride and to aid drainage. When laying new track we do a reasonable job using
either muscle power or sometimes with machine assistance. When we change
sleepers that have been in situ for many, many years we have to lift the
rails and dig out the sleepers. Sometimes over the years, the ballast may
settle, or get consolidated, or trees may grow, get felled and the rootballs
may rot. For whatever reason, what was once a smooth length of track may
develop humps, bumps and hollows.

These then lead to Temporary Speed Restictions (TSR's), which mean that trains
cannot run at their correct speeds, either the ride is too rough or trains
may, in extreme cases derail. A straight length of track is usually level
with both rails being level, should a train procede around a tight curve
at speed on level track, it may well fall off (Movements of Forces about
a point, centres of gravity etc - physics and all that stuff).

Enter the Tamper. About the size of a normal coach, it is a self propelled
vehicle, which usually works in one direction. At the front are minute wheels
that measure what the track is like in front of the vehicle. In the middle
of the vehicle are side mounted wheels that physically grab hold of the head
(top) of the rail. These grabs lift the track for a distance of 4 or 5 sleepers
distance, they can move the track sideways (sluing) or can lift it by an
amount determined by the operator. Just behind the grabs are the Tamping
banks, these are high speed vibrating tines that penetrate the ballast underneath
each sleeper, for a width of about 12" either side of the rails. These squeeze
the stone under each sleeper by a force of up to several tons per square
inch. This has the effect of forming small compressed peaks of stone under
the sleeper. At the rear of the Tamper come other small wheels that measure
what the final result is. ( it should be smooth with all dropped rail joints
being lifted and packed. If the track is straight, the result should be a
smooth ride.

On curves, the rail on the outside of the bend has to be lifted (the High
rail), the amount that this rail is lifted varies with the intended speed
of traffic, the tightness of the curve etc.This Lift can be added by raising
one grab or the other by variable amounts. Experience and Tables also make
this task easier. (Modern Tampers can do this by computer control systems).
The Taper Technical Officer, walks some distance in front of the Tamper,
checking the cross level every 10th sleeper and making a note of the 'as
built' readings. If the amount of lift needs to change, the Tech marks the
sleeper with the number equivilent to the amount of lift required in millemeters
(this is called Cant). In the case of a reverse curve ( an elongated S) you
have a left hand curve before a right handed curve or the other way round.
In that case the rail on the outside of the curve (the High Rail) will obviously
change half way through. The Tamper operator cannot see that, his view from
the centre of the vehicle is restricted to about two or three sleepers in
front of him. He has to rely on the marks left by the Tech.

Should the existing track have severe dips on one rail, that section has
to be raised to get the track back level again, this is done by the grabs
and tamping stone under the dipped sleepers on the one side. The Tech also
has to warn the operator of on track obstacles (footcrossings, check rails
etc.) There has to be sufficient stone in the right place for the Tamper
to force extra stone under the sleepers (to raise the track by 10 mm for
instance, you need 20 mm of stone.) . The majority of the time you hear the
Tamper Operator complaining of a lack of stone. Occasionally he will complain
of too much stone if the Shoulders ( the stone on the outside of the rails)
is flush with the rail head, so that the grabs cannot get hold of the railhead,
or if the operator cannot actually see the sleeper that he is lifting. For
the last two weeks we have been dropping stone where the ballast was low,
once dropped it has to be scraped off the top of the sleeper, so that the
Operator can see it.

As a rough guide a Tamper can work about a quarter of a mile in about one
hour, and can lift about 50 mm at a time. At one location we had a swinging
cant (irregular crosslevels over a short distance) of about 30 meters, the
maximum dip was 90mm, to lift this we had to run over the same stretch several
times until we ran out of stone. Previously this stretch had a TSR of 10mph,
this has now been lifted, and linespeed has been reintroduced.

Over the last few days, we have Tamped a distance of about 5 miles, The Tech
has to walk that, bending down and recording every 10th sleeper. In the case
of 'swinging cants' these measurements are done every 5 sleepers.

The tamped track will settle with use, the stone develops a 'Ballast Memory'
when the irregular shapes of the stone eventually line themselves up with
the neighbouring bit of stone, like a gigntic linear jigsaw. In another few
years the line will be tamped again to restore the levels.

This has been very much a 'beginners' guide to Tamping and I appologise to
those in the know, but as I said before many people may not know what we
are talking about but may not want to show their ignorance. I could go into
a lot more detail, but that should give you an idea, especially when we refer
to getting rid of unwanted cants etc."


Part 2.

"Now that you have read the book on tamping, may I refer you to the EVRA website
at www.evra.org.uk/engineering/tamper-photos.htm  click on the today page and you will see pictures of
the Tamper in action.

If you look on the Tuesday/ wed bit you will see work taking place on the
shed. If you look at the first one of the Tamper approaching, it shows the
yellow bar on the track right at the front, this carries the very small wheels
(3" diam) to act as the front 'as built' measure.

The second shot shows the 'grab wheels' lifting the track, the vertical rams
control the amount of lift / cant that can be applied, (one ram either side).
There then folows another sensor bar to see what has actually been lifted.
This is followed by the taming tines either side of the sleeper, in this
case they are buried actually squeezing the ballast.

In photo 6 at Idridgehay, you can see the trolley behind the Tamper measuring
the final result after all work has been completed.

Photo 7 at Idridgehay (carefully staged, it has to be said) you see the Tamper
Tech measuring in front of the machine - this would normally be done well
in front of the machine. You can also see that the track has been tamped,
by the small 'mole hills' by the rails where the tines were inserted. For
those with a magnifying glass, you may detect that the track was moved slightly
away from the platform as it was too close in places - look for the bulldozing
effect on the ballast at the sleeper end.

The Tamper used is some 30 years old, however modern ones are very similar,
when you see one you can identify the bits and pieces".


