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ith the ever increasing public pas-
senger carrying, and more power-
; ful engines to haul these larger
]{_‘l'ddb, the need to consider safety becomes
even more apparent. As well as safety,
comfort should also be a consideration,
both for the driver and passengers. | have
been on some club trollies where just one
circuil is enough to last the afternoon!!

At my home club, Southampton and Dis-
trict Society of Model Engineers, we feel we
have gone a long way to satisly both of
these factors; an undertaking in which [
plaved a considerable part, in design,
development and construction. During a
visit to one of our open days, our worthy
Editor showed interest in these trollies, and
suggested that someone should do a write-
«up on them, so this is the result of that
suggestion. He has also given extra impetus
(1 was part way through with the project)
due to his comments in Smoke Rings, 18
Seplember.

Operational Safety

What constitutes safety? Probably one of
the most important lactors is the ability to
be able to stop a heavily laden train in a
short distance, should an emergency arise.
Ideally, continuous braking by means of
vacuum or compressed air would be the
answer, but this would limit the motive
power to engines so equipped tosupply the
necessary motivation for these systems.

However, there is another way to have
an effective continuowd braking system.
Almost 25 years ago, ‘when constructing
two trailing trollies for use on our South-
ampton track, [hellldca occurred to me to
try the system that has been in commeon use
on trailers and caravans for many years. In
one word ‘‘oveg-ride” braking. After
almost 25 years & use, with slight modi-
fications, [ can qay__hat this seems to be the
ideal answer. Durmg* that period of time
another member Tollowed the same idea,
and a couple of winters ago myself and
other miembers spent the whole out of
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Top of page: A
demonstration train
hauled by the
Author’s 5in. gauge
G.W.R. 15XX. Even
though heavily
loaded, the train can
be stopped very
quickly should the
need arise. (Photo:
Alan Bealing).

Right: The young lad
is awaiting the
chance to sit behind
the driver. Note the
provision of both foot
and handbrakes. This
is Bill’s own trolley
and carries an
auxiliary water tank
for the locomotive.
[Phota: Alan
Bealing).

Opposite page, left:
A view of a rake of
the trollies, showing
the back rests, a
recent innovation
and their smart
appearance.
Oppeosite page, right:
A bird’s-eye view of
the coupling between
twao trollies. the
extension to the
valances can be seen
here. although for
this photograph the
skirt guard has been
removed.

season period on rationalising existing
tzollies and building new ones. The society
can now boast of 13 trollies of which only 2
are unbraked. The total count is 4 with
hand operated brakes (one of these js also
foot operated), 4 dual purpose withr pyer-
ride brakes and with provision to fit
auxiliary handles for hand operation on
visitors’ days, 3 normal over-ride trollics,
and the two unbraked. There have been
occasions when we have had all seven aver-
ride trollies working behind the leading
trolley, and there has been no problem at
all to stbp this train.

Part |

One other factor in the design of these
brakes, which adds greatly to their
efficiency is their being of a disc type. There
is no tendency to grab and lock, certianly
nat on a steel track such as ours. Another
obvious point which favours the over-ride
system is, the heavier the load, the greater
the braking power.

Asfaras [ am aware no ethersociéty has
used this system, but having said this I will
probably be proved wrong. I do know that
the Witney and West Oxon Society arecon-
structing a similar system, having sgen
ours, s¢ possibly it could provide some
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ers to the braking requirements for
hers. Several other societies have shown
ﬂterest.

I have used the term “leading” trolley
and not “driving” trolley for a very good
reason. Our leading trollies are constructed
basically the same as the remainder of our
trollies, except for the coupling to the
engine, and brakes operated by hand.
These trollies also carry passengers, a
desirable feature as it means extra weightto
increase the adhesion on the initial braking
unit. The so-called driving trolley can
sometimes mean nothing more sophis-
ticated than a plank of wood, with a wheel
on each corner. For braking, nothing more
than another wooden pad bearingdown on
the rails. This may be okay for a light-
weight driver, with a 3%, in. gauge Tich, but

AND SAFETY

to add even one passenger trolley behind
could be courting trouble.

As the requirement of an over-ride brake
is a rigid coupling between trollies, this
rules out what in my opinion is a dangerous
practice somelimes used, that of a chain
with buffers on trollies. [ always have
visions of little fingers between closed
buffers!! These rigid coupling of ours alse
incorporate what we refer to as a skirt
guard, this being a plate to prevent skirts
(not the mini type) from getting under the
following trolley. It did happen before
these were fitted, in the early days.

Another safety point that raised its ugly
head many yearsago, was a child getting its
foot between the gap between the valances
of two trollies, fortunately with little
injury. This prompted the fitting of a spring
loaded extension on the rear of all valances
to close this gap. The end of these exten-

'?ns fit behind the front of the valance of
e following trolley, and in doing so plays
some small part also in stabilising the
whole train from the leading trolley. The
valance has to.be sprung to cnable it to
negotiate the curves.

One of the more recent additions in the
interest of safety was the fitting of short
back rests to all trollies. This prevents the
possibility of passengers slipping off the
rear. These back rests also serve another
useful purpose, insofar as they prevent
passengers trying to sit between trollies, as
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they so often would trv to when we had a
rush on during a busy Sunday afternoon.

It goes without saving that a check rail,
or anti-tip, adds considerably to safety
should a derailment occur. It does prevent
the front of the trolley valance dipping in
and making contact with the piers. Years
ago we tried rollers on the inside of the
valances, but discarded them as unsuccess-
ful. Recently we have fitted wooden blocks
to the inside of the valances, with approxi-
mately % in. clearance from the check rail.
For the short time they have been in use
they appear to be a success, in fact it is
possible 10 stand on the footboard on one
side, roll the trolley along and not derail.
Obviously the block is rubbing hard on the
check rail and too much misuse would
require a renewal job.

My last, but by no means least word on
the subject of safety falls on the driver. This
is observation!! So often one sees drivers
spending 95% of their time with (heir eyes
glued to their cabs instead of using this time
to observe the track ahead. Some may
argue that if a track is [ully signalled, it 1s
only necessary to obey the signals for a safe
journey. My personal feelings arc thaton a
raised track, signals are really only
cosmetic. So many of our tracks are in
public parks and the like, which means that
at some point in time ‘& person or persons
unknown™ is going to attempt to derail a
train with an obstruetion. To avoid this the
driver should be in a situation where hecan
stop the train within the distance of his
vision (much like driving a motor vehicle).
This also means that he should be driving
at a safe distance from the train in front.

At our Southampton track we have only
very basic signals, that is jusl one at
the station. The red only operates when the
steaming bay traverser is in operation, this
bein situated ahead of the station in full
view. The amber and green are manually
operated by station stafl responsible for
collecting tickets, which are issued from a
small ticket office. Once tickets are
collected, and drivers have confirmed they
are ready to move, therlcading train is given
the green and other trains move off at
suitable and safe distances. This gives a
continuous two lap trip to the satisfaction
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of the passengers. Ishould mention that the
red will over-ride the amber or green, but
normally our traverser is only operated
when trains are stationary in the station.

Passenger — and Driver Comfort

This moves me on now to the other word
included in the title of this article,
“comfort”. The reason for this is that we
carry the public, vet in some instances
subject them to riding in similar conditions
that existed when there were 1st, 2nd and
3rd class on the 4 ft. 8% in. line, only,they
are 3rd class. One of my main objections is
to plain wooden seais, or at best foam
rubber purchased from some market stall,
which when subjected to the weight of a
body just flattens out. Qurseats are uphols-
tered with a form of dense reconstituted
foam chips which are quite firm, the poor
old driver also having the benefit of this as
well.

Springing of trollies, to my way of think-
ing, 1s a must, vet I know of one society
running with no springing atall. Of choice [
prefer the springing to be on the axles, not
in ‘the bogie frames centre; what is
sometimes referred to as the drunk bogie.
Although there is more work in our type, |
consider it gives a more stable ride.

Another feature which adds to the
driver’s comfort. is the means to be able to
lock the brakes on, when the train is being
loaded and unloaded in the station, and he
1s attending to the engine requirements.
One last thought on comfort is nothing to
do with the trollies, but the track. The
correct superelevation and transition play
a great part. When we built our track I had
a contact in the P.W. offices of B.R. who
kindly worked out the superelevation for
approximately 10 mph. Another friend
assisted, by the loan of a book, which
enabled the required transition to be set
out,

Anyone who has visited our track will, I
think, agree that some thought and care in
this field will help considerably. For
anyone interested in figures and as applied
to our track, the superelevation, in round
figures, for our 50 f1. radius over 5 in. gauge
is % in. and for the 80 ft, radius it is %, in.,
with an offset of 1 ft. 6 in. for the 50 ft.
transition and 10 in. for the 80 feet. The 50
ft. transition covers a distance of 42 ft. and
the 80 ft. a distance of 35 {t.. so the lead-in is
very gentle, 2iving no discomfort to passen-
gers at speeds of about 8 mph. Anyone who
has used our track will, [ think, agree that
these figures give a reasonable ride.

To be continued
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Bill Perrett describes a quarter century of driver/passenger vehicle
development at Southampton D.M.E.S.

aving, in Part I, dealt with safety
H and comfort in general I now turn

to a description of the trollies as
used by ourselves at Southampton
D.M.E.S. The drawings and photographs
may not always be quite compatible with
each other, as the drawings have been done
in the light of on-going cxperience, and
have been amended accordingly. The basic
design of the trollies was to an ornginal
made by E. Salt, a member of the society
some thirty years ago. We have modified
the design over the years as the needs for
passenger safety became apparent, so we
have ended up with what I am about to
describe.

Construction — Main Frames
Construction of the main frame is of
nothing more sophisticated than 1¥in. X
1%in. X %in. bed angle, This can usually be
obtained from scrap iron merchants and
similar sources. As our trollies are 4ft. 6in.
long [ have drawn the plans accordingly
but they could be stretched to 5ft. 10in.,
provided allowances are made to all other

The frames of Bill's own trolley, incorporating all the improvements made to the Club’s vehicles.

applicable measurements. Assembly of the
frames is a simple riveting job using %in.
r.h. soft iron rivets countersunk as shown.
The inner rows on the bogie bolster are
countersunk both sides, this is because the
rollers on the bogie bear and travel in this
area. Be sure to fit a smaller stiffening
angle, as indicated on the drawing, in the
corner next to the over-ride lever, to give
clearance to the end of this level. More
detail of this can be seen on the over-ride

lever detail drawing. The rubbing angle
shown ensures that the skirt-guard stays in
position under the frame, when the trolley
is under tow and coupling extended. I have
shown sockets to take the back rests at one
end of the frames only.

If desired these could also be fitted on the
other end as well to accept the back restson
the universal trolley when used for
auxiliary driving use. Also a possible use
could be to accept a suitably bent piece of
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This siffening angle fo be only 34 wide

to cleor over ride lever

See section an Over ride.
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. dia. gas pipe, machined at the ends as
dth the back rests, to form a U shaped
hand hold or stap, for the front of the
teolley. I have not drawn this out, as at the
present time we have not found the
necessity for this, so have no experience of
ir. It is strongly advisable, if making more
than one trolley, to make upa formof jigto
position the sockets, so that back rests can
be interchangeable.

It should be noted that the intention of
the universzal troiley in the drivers’ mode, is
that it be used as a supplementary driving
rolley for the use of visiting drivers, on
open days 100 as a single unit. The normal
teading trolley is designed specifically for
this purpose, and there are some variations
in brake contrals and couplings, which |
will deal with later, on a separate drawing,

It will be seen that the over-ride coupling
has a hole drilled through midway. This is
ta insert a pin, should it be required to
reverse the train. Without this pin all
brakes would just lock on, when reversing.

The cenre stay is constructed of % X 2in,
m.s. and acis as a carrier for the brake
cqualising gear. Drill the stay before fitting
with Y%in. r.h. iron riveis. Hole positions
are shown on the G.A. of thisitem. I should
point out that these trollies are designed
with the hand brake on the right hand side,
and it is important that the centre stay is
orientated in the direction shown from the
underside. Should it be desired 10 reverse
the hand brake then the stay has to be
reversed in direction. Likewise the over-
ride lever pivol pin drilling has 10 be
reversed. The drilling for the brake rod
pull-off spring anchor is best delayed at this
stage, as the available spring may be
different to those on the drawing and so
affect the position.

With thic exception of the 2 BA tappings,
required to fit the angle bracked holding
the 1be guide for the over-ride coupling,
all holes can bedrilled. a1 the frame ends. A
Yin. thick plate is riveted at the position
shown in centre of end angles. Thisis then
drilled and tapped through to accept the
valance anchor boit shown on the Trolley
Frame Components drawing. [tis best not
to finaily fit this until the valance is made,
when the size of the flat can be determined.

v is desirable to make up a simple
drilling jig, (No. 1) to locate the position of
the wvalance locating and securing pin
tapping, and to use the same jig to drill the
matching hole in the valance angle. The
reason being that when the universal
trolley is used as a drivers’ unit, the
valances can be interchanged side for side.
The pins can be finally fitted now, with the
vse of Perma Bond A118 Retainer. Should
it ever be required to remove them, this is
no problem, as heat wil]l break down the
band. ‘

Perhaps | should add the usual dis-
¢laimner about Perma Bond, but L have used
their products quite a lot and find they are
very successful. The range they produce is
very far reaching, and I feel we of the
modelling fraternity could make more use
of them. | am constructing a 5in. gauge
B.R. tender for a Stardard Class 5 loco-

motive, [rom stainless steel. With the
exception of some 8 BA screws, Perma
Bond F241 Toughened Acrylic Adhesive is
being used throughout.

Frame Variations

If the frame being constructed is for a
universal type trolley then now is probably
the time to fit the brake handle assembly.
This differs from the brake handle on the
permanent leading trolley as it is
removable and so presents no hazard to
passcngers when the trolley is used in the
trailing mode The handle locates into
position with two ¥ in. dia. pegs, and is
fixed by a ¥in. x 4in. BSF set screw. There
are no parking brake facilities on this
trolley as the intention is “‘auxiliary’ only.
On the brake rod fork it will be seen 1 have
used 2 BA bolts and not made pins, thisisa
method 1 prefer as not only does it mean
one lessitem 1o make but also one can often
obtain suitable bolts on the surplus market,
and often 1hese are of H.T. steel whichisto
be preferred. It is obviously deirable that
there be a ptain portion en which the
mating part pivots. This idea will beseento
be carried out throughout the whole
construction. If it is preferred 1o make pins
then sizes are obvious, and the fork has 1o
be drilled accordingly and not tapped on

one side. The fork is shown tapped 4 BA 1o
accept the brake rod, the brake rod itself
being 4 BA (.142in.) as this was readily
available. Should any deviation be made
{from this size then it must cbviously be
followed through the rest of the
construction. ‘

If it is intended that the frame under
construction is only for trailing purposes,:
then life is made a littlc easier, by not
having to make the 3 Yin. gauge couplings
or the buffer blocks and plates. :

The wrolley to trofley coupling is'
provided with a spring to sofien thesnatch,
on starting and operates through 2 Yin.
square hole in the frame. All spring sizes
shown are as used on our trollies at.
Southampton and, although in general just
produced from a collection accumulated
pver the yvears, seem to do the job required
satisfactonily. I should add all lengths are
free lenghts.

Now 10 the variables on the permanent
leading trollev, ie “driver’s trolley™ As
there is no over-ride requirement then the
drilling for the over-nde level is nor
required. Neither is it required that th
stiffening angle be made smaller 10
ammommodate this lever. No rubbing
angle lor the skirt puard is fitted either.

Ta be continued
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11 that is required at the rear end is
A the standard trolley to trolley
coupling plus the sockets for back

rests. The front end carries the normal 3%
in. gauge couplings, and a modified 3 in.
gauge coupling, designed 1o give a more
direct pull to the front bogie, no matter
what the radius of the curve. The buffer
plates and blocks are set out a little more,
to eliminate too much slack between engine
1d trolley. This may have to be varied to a

Above: An underside view of the trolley frame.
Oppuasite page. left: A close up of the equalising
lever,

Right: The rear end of a trolley showing a
coupling and backrest.
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degree, depending on the length of the
coupling chain links. I am not suggesting
that buffers and buffer plate should be in
close contact when coupled, but there
should be only a minimum amount of
slack, so that there is little snatch when
moving off with a fully laden train, causing
the least amount of strain on the engine
coupling. The drawing gives details.

The other main item that differs from
other trollies is the brake control, which

R

Part Il from page 90

incorporates both parking facilities and the
means to connect to a foot pedal, which
will be dealt with when making the
valances. The parking brake drop (Brake
Handle Detail drawing) is cut and bent
from % in. m.s. angle and fitted in position
indicated, allowing clearance to permit
valance angles (1 in. X 1in. X ¥ in.) to fit.
Whenever [ quote % in. thick angle inshort
lengths, use can be made of off-cuts of bed
angle from the main structure of the frame.
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The handle is a prefabrication job, itcan
at first be assembled with Perma Bond
F241 adhesive, this can be a trial run to
ensure free movement of the roller. When
satisfied with this, use ' in. csk. iron. rivets
for final assembly. The brake rod must
have free travel through the hole in the
roller, as this is the action when the foot
pedal is operated. Ease the % in. pivot hole
to a slightly oval shape to permit handle to

moaved to one side to disengage from the

stop bracket when it is in the parked
position. The double coiled spring washer
keeps the handle in the parked position,
and at 90 deg. to the pivot pin. From this
information and by trial and error it is a
simple matter to see in which direction the
hole has to be made oval. When fitting, the
double coiled spring washer is fitted bet-
ween the handle assembly and the frame.

The foot brake connection also acts as a
stop on the brake rod. It can be made from
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Y% in. round rod and knurled, or ! in. AF
hexagon, as it has to be screwed up finger
tight when assembling the trolley at the
track side, The filed nut of the brake rod
which fits inside can be secured with Perma
Bond Al118 for safety.

Before the frames are put to one side one

final item can be made, this being the
Coupling and Over-ride Lever. The general
section on this drawing shows a further
view of the reduced size of the stiffening
angle and also the skirt guard rubbing
angle.

The operating lever, is a simple prefab-
rication job again, making use of Perma
Bond F241 adhesive and a couple of % in.
csk. iron rivets, It will be wise to make and
fit the fork Item No. 1 at this stage, as it is
not possible 1o fit the fork pivot bolt once
the complete unit is assembled. The actual
brake rod can be screwed into the fork
later.

The trollev frame hasto be reamed %4 in.
dia. at 74 in. from the top and in the centre,
to give free movement of Item No. 6. This
item must also have free travel in the guide
sleeve, Item No. 5. Now s a good time to fit
the guide support angle, Item No. 7. by
using a length of 7%, in. dia. red with the
guide fitled, and passed through the
reamed hole in the frame, thus making it
possible to ensure that the guide is square.
The trolley frame drilling is located from
holes in the angle and tapped 2BA to
receive the fixing screws. Having done this
it is now possible to fit the front guide
locating plate, [tem No. &, by a temporary
assembly of the guide, complete with plate,
and ¥, in. dia. rod to be sure of
concentricity. Once again use can be made
of Perma Bond F241 adhesive to fix the
plate into position, prior to fixing for good
with Y% r.h. iron rivels. Some readers may
wonder, after my praise of Perma Bond,
why I still recommend rivets. The plain fact
is, I am a “belt and braces” man, and
surface contact could be impaired by paint,
etc, as found on bed angle.

When we are dealing with passengersitis
much wiser to be over the safety limit.
Other items for the over-ride assembly are
plain turning jobs which need no comment.
The only thing to be checked before final
assembly is the clearance, permitting full
travel to the lever, of the curved slotin [tem
6, intoa which the end of the lever arm
engages. The final shape of this is more 2
case of trial and error. The full travel at the
fork end is approximately 1% inches.

To be continued
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Bill Perrett continues his description
of Southampton D.M.E.S. passenger vehicles

Lasi time the description dealt with the
making of the frames for the passenger
vehicles. This time we include a couple of
drawings which had to be omitted in Part I11
for reasons of space. Wenow move on (o the
all-important bogies, it is'in their design that
stability lies.

The Bogies

The frames are now ready to hang the
bits and pieces on, so we will turn our
attention to the bogies. These have been
designed, in so far as possible, to make use
of stock material, the only pattern making
required is for the wheels, which are
specified in cast iron. Possibly a search
through one of our suppliers’ catalogues
could turn up a suitable wheel casting, 3in.
dia. over the tread does not seem too
extreme, The original bogies as designed by
E. Salt, called for individual castings for
the axle-boxes, but they are now made
from '% in. lengths off a 13, X 1% in. C.I.
bar. When [ made my original trollies some
25 years ago we still had a motor cycle
industry, and it came as a shock to the
supplier when I asked for 32 Velocette
clutch springs, these being ideal for the job.
However, one of my fellow members
.pproached a local spring winding firm
when we built our new trollies, and it seems
that if you take a reasonable number they
will accommodate you. There is also an
auxiliary spring shown on the drawing.
This in effect acts as a soft spring giving a
very limited movement to the axle-boxes
on an unladen trolley, but as soon as aload
is applied the short spring pins make
contact and the load is transferred to the
main springs.

Construction of the bogies begins with
the frames, which are from ¥, in. b.m.s. If
at all possible these should be treated as
engine frames and machined in sets of four.
Use of drilling jigs can be a great help in
speeding up operations on the bogies. The
first to be used is No. 2, required to drill
frames for the horn keeps, the same jig
being used to drill the keep themselves. I
have shown some of the jigs used with the
assemblies, they are not elaborate but have
been found to do the job satisfactonly.
Freehand drilling will do for the remaining
holes but once again can be done as pairs,
marking the inside for identification when
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Part IV from page 227

assembling and reassembling. Do not, at
this stage, drill the holes for the spring
anchor brackets, these are drilled through
from the bracket themselves. The tapping
hole in the frames to take the roller pin can
be drilled now, but do not tap until the
angle which supports the main bogie
stretcher has been fitted and drilled

through. Make the end stretchers now, as
all stretchers have to be fitted together on
final assembly.

Before final assembly, make up pivot
blocks and fit to the main bogie stretcher at
1% in. centres and square with the
stretcher. Be sure to machine away clear-
ance for the head of the bogie pivot pin

PIVOT PIN 1 off ms.

CHAIN SHACKLE IN FLAT Bend as shown

1 off ¥z in. m.s.

Measurement
depends on chain
used. When coupled
there should be a
minimumgap
between buffers

. |% NOTE:- Rubhing angle for skirt guard

STANDARD LEADING
TROLLEY VARIATIONS

not required on this trolley. Only trolley
to trolley coupling required at rear.

)
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\ao )
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Underside Plan.
Some nuts and rivets | 3y
omitted if standard =

S
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7
w
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7
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™ B
4N %.ﬂﬁ I Cut clearance slot
in frame 7% in. either
N ¥ side of centre line
N F/
N 7
S 1
%
g
6 %s
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1 2BAx ¥, in. hex boll

E

| Draw bar from ¥ in.
thick m.s. bend
as required
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If distance between valances
was altered changing the 3V,
in. measuramen!an valance
drawing. then this 13 in.
measurement must be
amended accordingly

LEADING TROLLEY

Recessangle_
s in. deep

(DRIVERS)
G.A. HAND AND FOOT BRAKE CONTROLS

Abeve: Drilling jig No. 2 in pasition to drill the tapping h
Top right: Another view of drilling jig No. 2 with remaova
~after drilling.
Right. centre: Laft to right, drilling jigs Nes. 3, 9 and 10. It shoul

alfhended on the drawing.
MODEL ENGINEER 15 APRIL 1988
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oles in the horn keaps.
ble sections fitted, and the horn keepin position

d be noted that Jig. No. 3 has been

befoee final fixing, which can be done at
this stage.

The spring anchor brackets are drilled
using drilling Jig No. 3. Be sure to make
them left and right hand, By using the Jig
No. 4 to locate their position when drilling
for the % in. rivets you can be sure of free
movement of the springing, and also that
the auxiliary spring pins lme up. Final
assembly of the bogie lTame can now be
done. Having next tapped the frames G
B.S.F. for the roller pins, these can be made
and fitted. The rollers themselves can also
be made, all these items being  pretty
straightlorward jobs. Make the rollers a
reasonably easy running fit, and en final
assembly grease the bearing.

Axle-boxes can now be made, and as
already stated, they are machined from a

¥, in. square cast iron bar. Castings could
be made if desired, in which case the actual
ball race housing would be a full 1 in. dia.
all round, the choice isyours. Theball races
used are standard double shicld type, ¥
in. 0.d.X Y in. bore = % in. wide. Double
shield bearings have given no troitble over
the years, and obviate the need fora grease
nipple in the centre of the axle-box covers.
However, if open races are used, then prov-
ision should be made for the odd squirt of
grease.

A Limited Production Run %<
As a production line was opened 1p
when it was decided to build four new

trollies, my fellow members produced; the |

axle-boxes with the help of fixtures, as it
does speed the job up when more thagone
trolley is required. | will endeavout to give
some idea of the methods uszd. -
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Firstly square the CI bar to

« by milling. Itis of no consequence if itis ¥,
in? versne, as the pse-of the ﬁxtures will
= 4_epsure that all par‘ts ﬁi '

s Hart arrives 1f ydu have no power
3] that of cutting: off individual
15 best. to allow a tolerance to
perm:t e facing. of b oth ends, to give a
il Wickness of ‘f/p in. This thicknessing
-1, can probably best be done in the four j jaw
fachuck: ‘Centre pop the required number of
blanks in the centre, on one end oply, I s
qm[d accurate cnough ta seribe (wo lmms
| corp &to corner and. centre” pop at the

four jaw chuck, and set the centre pop to
run true with use of the wobbler. If you are
fortunate to have a four jaw self centring
chuck which is accurate then the centre
popping etc. can be dispensed with.

Now ddll through to % in. dia., finally
using a boring tool 1o open out t& %, in.
diameter. This must Be accurate as it will be
the register for the fixtures. Still continuing
with the boring tool, complete the housing
for the ball race, which requires to be a light
1ap fit. When assembled the outer ring of
the race is under a pinch {it from the end
cover.

Having machined the housings in alf
axle-boxes required, fixture Na. 5 is set up
in eitheér the three or four jaw chudig and the
2, i, spigot set to run true. Each box is
mounted in turn, housing side out, and
secured by packing piece and a nut. The
_ corners can now be turned off toa diameter
#of 1% in. for a distance of %4 inch,

The horn'stots are next end-milled out,
making use of Fixture No. 6. The axle-
boxes are attached to the fixture with the
housing outwards, the housing accom-
modating the securing washer and Allen
cap screw, Before final ughtening, make
surg that the square of the axle-box and the
fixture square are consistent with each
other. A machine vice is fitted to the table
of the milling machine, with the fixed jaw

with ;rxke -box is gripped end on in the vice,
the sgiare-of the fixture sitting firmly on
the bed of the vice. By use of the cross feed
the %hole is correcily posmoned under a ¥,
JmSdia, drill; the cross slide then being
“Jocked | into Position.

[t 15 possible to calculate the depth of cut
requ:red to permit the axle-box to fit
between the horng, but it would be wise not

- to take the full cut on the first axle-box to
begin with. Having done the first cut take a
depth rcading on the mill. Now remove
Arom the vice and-rotate through 180 deg
to mill out the other slot 1o the same
reading. Without removing the job fom

. the fixture check the axle- box for fit and if
Necessary remove an equal amount from
each slot until 4 satisfactory fit is obtained,
noting the final reading on the mill depth
indicator. It is now :a simple matter,
provided the width between all the **hormns™
is the same, to machine all axle-boxes to a

similar size, using the final depth reading.

: Some‘ma%}bink that there is not a lot of
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approx:mzxtel.y 1% in_géitherin ashaper of

interiection. Now mount a blank in the.
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parallel with the line of cut. The fixture,

benom Proch it
1 puler ring ul
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Secure = pem | Bond 1 ?&"4”%3:\ TSR
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- i A ]
3 AXLE BOXES
) “ J_ I 4 off Machine body from
411 1%, in. = 1% in. C.I. bar.
Ot @ ¥ié cleor__ et End covers. MS. CA. or Brass S
lur,;r:;l;c:' Ballragces. Double shield. 1% in. 0.d. x ¥, bore' x ¥ in. w
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i bearing surface in the ¥ in. thickness that
{1 S = P o
) ] ! : the frames offer without the use of horns,

i T but 25 years use, almost every Sunday
. L ' _"_fu' afternoon during the summer months have
N o [P ¥ , e shown very little wear on the prototypes. I
ahar. 1 r ‘—/“31_'1".";1’?31"“:' might add that this converts to over 6,000
IOLLER 2 off ms. Z';I;@ 3 Corote tramframe miles as this is the mileage recorded on my
ROLLER PIN 2 off m.s. ’_‘q o j L 1500 class Western Pannier tank engine,
{Im h,i,‘: —— ' behind which the trollies have travelled,

i na%"ssr “.‘;@ﬂ'gﬁ:“gﬁfﬁ;"‘ plus being used by other engines.
E;_\\\ e 3 [ o™ i , Jig No. 7 is used to locate the 6BA
: X ;:@ g 3 : tapping holes for the end cover securing
T 77/ 77 R - screws. The jig is secured into position,
—f-_ o J._ MAIN BOGIE STRETCHER 1 off ms. using the set bolt and large washer, with the
o 5 e i r o éﬂ Wasr ] flat on the jig in line with one of the flatson
s blcks o clir e = = the axle-box. The final job on the boxes is
L e L " the drilling and fitting of the auxiliary
END STRETCHER 2ot ms. © P spring peg on the upper side. For this usc is
I”ﬂ Eﬁ.' i made of Jig No. 8, the position needs to be

correct so that it matches the other spring

" L I 4ol - . ‘ -

% } L Pné_l '_,_;. peg on the main spring beam. The object of
- Es the position is that all weight is carried

: directly aver the centre of the ball race. The

E __|_1r. K_J L% pin can be a light press fit, or Perma Bond

goff ‘ A118 retainer can be used. If the frame cut-

R AUX SPRING ts for the axle b re left with d
puts for the axle boxes were €1l with Toun
HORN KEEPS WA BN %Eh corners, make the axle-box horn slots to
b ' ¥ Pwie match, to give full travel should it be
o - i . _ required.
ot ek —a- —é :E — . End covers are made next, the type of
i it |_ R .9 okl L° oF metal is your choice. The job is a straight
e e = - ) PRI g T o forward lathe job, all | would say is have
o - HEI ' LLa_l’ 1 the ball races fitted so.that it is possibte To

take a measurement ensuring that the
covers can be correctly machined to pinch

i Deill 9¥e for spring an i :
e L PN
SPRING BEAMS 4 off ms. f— EE ’
the outer ring of the ball race. Usc drnllmg

SPRING ANCHOR BRACKETS Jig No. 7 to complete.
4 off each hand m.s. angle ) To be continue
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Previous instalments have covered the
reasons behind the design for the braked
trains used at the Southampton D.M.E.S.
track. Following on from this came a
description of the construction of the frumes
of the trollies. Last time a start was made on
the all-impaortant bogies. This time we move
on to deal with axles, wheels and brake
gear.

r'l Yurning the axles is straightforward,
the only points to bear in mind is that
the ball race has to be a light press it

on the suter ¥ in. diameter. The wheels

and brake disc have also to be a press [it.

The ¢entres in the end nced 1o be larger

than normal so that therc is still a register

after drilling and tapping % in. B.S.F. for
the ball race retaining screw and washer.

Turn the axle between centres.

The brake disc was made {rom % in.
thick slices off a 3in. M.S. bar. [ think that
if you have not got a power hacksaw it may
pay to have some friendly words with your
metal supplier, or else take a census of
available machinery in your society, it
could save an awful lot of perspiration.

Part V, from page 457

These % in. lengths are set upin the lathe
chuck to run reasonably true and bored
out % in. dia to be a press fit on the axle.
Before any more machining is done press
on to the axle, and for good measure fit a
% in. dowel as shown on the drawing.
Mount the axle between centres when the
complete disc can be machined to finished
size, the 3 in. overal dia. may be a little
smaller but will not matter. What is
important is that the ¥ in thickness is
constant throughout the disc.

An Alternative Disc
Should it be desired to {it discs to
existing axles without removing the wheels
the method outlined on the “*Alternative
- Brake Disc Assembly Drawing™ can be
used. This has becn done on some of our
trollies with complete success. The rough
disc 1s sawn in half (do not clean vup) then
cross drillings are done from the cut side on
one half. The two halves are clamped
together and using the previous drilled half
as a jig cross drillings are completed. With
rods through to locate, the two halves are
mounted in the chuck and bored out to

% in. diameter. The two halves can now be
clamped in position on the axle, using F241
adhesive on flat surfaces and A 118 retainer
for the outer four rods. When the adhesives
have cured, drill centre hole through axle
and fit final rod. Continue machining as
before.

Turning and fitting wheels need no
special comment, other than to say that the
addition of a dowel in the same manner as
on the disc is a wise precaution, something
which we have done with ours. All that is
needed now, before the axle-boxes can be
fitted, is the % in. o.d. X % in. long spacers,
and special washers for the Y in. csk.
socket cap screws.

Suspension

The spring beams are from 2 % in.
lengths of ¥4 in. X % in. b.m.s. bar, and ate
drilled using Jig No. 10, the end holes being
tapped 2 BA for the long spiral pinsand the
centre hale to accept the short spring pin,
either as a press fit or secured with retainer.
These beams can be fitted to frames now,
using the recommended springs, with
spring guides citherend and a self locking 2

Pz

B |

UNDERSIDE OF BRAKE

A |

1 SIDE ELEVATION OF BRAKE

END ELEVATION OF BRAKE
(FROM END OF TROLLEY)

®
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t fitted. The auxiliary spring is fitted
Tnal assembly when the brake gearisin
osition.

Brake Assembly

The brake assembly on the bogies is very
simple in its operation, yet proves to be
very effective and foolproof when in use.
The calipers are operated by a bicycle rear
brake cable, through a bell crank, which
closes the Ferodo pads on to the discs. I
know there are critics of the use of ordinary
brake cables, but in all the 25 years of
operation we have not had a single one et
us down. All 1 would suggest is that
approximately every five years they are
checked and re-greased, that is a measure
of my confidence in them. The Ferodo
pads were cut from a very large diameter
type of hrake pad, scrap material, and
knowing model engineers 1 am sure they
will be abie to discover a source of the
same. By having the braking points where
they are, they counter the pitching forward
effect that braking would have on the
hogie.

Reference to the G.A. of the bogie will
show that on braking the leading axle will
attempt to move down, thereby lifting the
front of the bogie, with the reverse
happening on the trailing axle. One other
point is the positioning of the pads below
the centre line of the disc, this means in a
small way that the heavier the load so the
disc will risc and pad contact is lower and
on a slightly larger diameter. Reference to
the diameter reminds me to mention that
these brakes are designed on the principle
that the disc size relates to wheel size.
Should larger wheels be in use, then larger
discs are required, which in turn may mean
a variation in the caliper beam length.

Construction of the caliper beam
assembly should present no great problem
if reference is made to the drawing, it is
mostly a stick and rivet job. The beam itsell
is specified in aluminium, this is because it
is what came to hand when [ built the

-ototype, and is preferred to steel if only
ror the weight factor, Numerous holes have
to be drilled, all freehand, with the
exception of the brake pad fixing holes
(tapped 6 BA). This is carried out with Jig
No. 11, which in turn is used to drill the
pads themselves. The reason for all fixing
screws being countersunk under the beam
is so that there is nothing to catch on in the
event of a derailment. Normally, should a
derailment occur, the two end stretchers of
the bogic make contact with the rail, and
the caliper is well clear, it is just an exira
precaution. Do not use stee] plate of any
greater thickness than I8 s.w.g. in the
construction, as the object of this is that
there shall be a slight deflection should it
be required to align with the discs. Fixture
of the brake pads is once again by our old
favourite Permabond F241 and brass 6 BA
csk. screws with their heads well below.
These pads seem to last forever, my
original ones are still in service.

Reference to the G.A. of the bogie, and
section G.A. on the Operating Mechanism
drawing should give a clear understanding

MODEL ENGINEER 20 MAY 1988
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LEADRING TROLLEY (DRIVERS)
G.A. HAND AND FOOT BRAKE CONTROLS

Bl mrough aue alter
final assembly

]
NOTE: Secure two halves of disc using &%, in. M.S. rad or 4BA plain rod offcuts from brake
rods. On final assembly use Perma Bond F241 adhesive in flat surfaces and Perma
Bond Retainer No. A118 to secure rods (or similar).

® Final machining to be carried out between centres when assembling is completad.

of the method of operation and clarify the
function of each part. When assembled the
outer brake cable passes under the axle and
over the end stay, hence the reason for the
angled hole in Item 7 to receive-the outer
cable and direct it on its way. Be sure to
check outer cable size belore manufacture
of parts, as there could be slight variation.
It was not thought necessary to fit end
sleeves ta the cable as is normal practice, as
it can be made a neat fit in the drilled hole.
These outer cables can be obtained from
cycle dealers in a continuous length, and
the inner one made up with one nippleona

length intended for a cycle rear brake,
which is more than long ¢nough for one
trolley. Method of assembly of the paired
plates of the bell crank can best be seen by
reference to the bogie G.A.

When finally assembling the brake
mechanism to the bogie remember to first
put the bogie pivot pin in position. Also the
release spring has to be fitted between the
plates of the calipers. Finally the retaining
screws are tightened to hold the caliper
pivot pins in position, this being done
through access holes in the brake beams.

The wheels and axle-boxes can now be
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dropped into position, not forgetting to it
the auxiliary springs. To retain them the
horn keeps must be fitted using 4 BA X
% in. Hex. set screws. Using the self locking
nut on Item No. 4 the first adjustment can
be made. With the brakes fully closed,
adjust until Items 5 and 8 are approx-
imately square with the beam. Be sure 10
adjust both bogies similarly. item 8 is used
for adjustment of the cable which will be
fitted after the next assembly has been
installed, this being the equalising lever.

By referring to the “G.A. Equalising
Leverand Support Stay™ drawing it can be
seen that the cable is free 1o travel around
the pulleys, thereby applying the same pull
to both bogies.

If the trolley to which this lever is to be
fitted is intended only to function as a
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Double ended as shown for universal type.
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sided lever. I
The lever itsell is once again a stick and oo o

rivet job using Permabond F241 as a
locating means, and also as a check
assembly to ensure that the end rollers,
which take the brake rod, are free to rotate.
The brake rod must be free to travel
through the roller as this is the action when
the opposite brake rod is pulled, on the
double lever. Once satisfied with these
criteria, then rivet up with 2 X % in. csk.
iron rivets gach end.

The remaining items to be made for the
lever are sraightferward turping jobs.
Should your intention be that this
assembly is for a leading trolley, and you
wish to fit a Toot operation to the brake,
then it would be wise to make up an extra
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2 pairs oft. M.S. and 1 In. % 1 in. x % in. aluminium channel.

584 using trake  Assemble with Perma Bond F.241 adhesive or similar

and @ % in. R.H. iron rivets.
BRAKE CALIPER BEAM ASSEMBLY

N L
Drili and wp 2 BA 0 match }El
holes ig bogie sigy Fitwih
284 4 6"L hex hd. boits
Lprefercbly HTJ

PIVOT BLOCK 4 off. Machine from

3in. x % in M.S. channel

Jig ordl Na!
csi h5Teep,

SecA-A

Moke 0 i 1o dril broke beom ¢honnel and Farmo pads.
Fit podt 1o channe with Perma Bond F.214 adhesive. o
smilar and 4 No.GBA ¢ ¥ TL csv broms screws

Cak. heat o be 6™ beiow susfoce.

8 off Ferroda
BRAKE PADS brake material
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2 pairs of {handed} Prefab frem % in. M.S. plate
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Cross drifled stiding fit on brake wire.
1 only regd. per troliey as rear hicycle
brake cables are narmally supplied with
nippie fitted 10 ore end.

BRAKE CALIPER OPERATING MECHANISM DETAILS
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Drill 8 ¢ No 43 holes

L]
o o

Drilling jig for brake beams tapping
holes and brake pad holes.
From 1Y in: x 1% in. ¥, in. M.S. angte
HG Mo. 10

@

I would stroogly recommend that you
consider a foot operated brake, as it leaves
both hands fres to deal with the engine,
and no trouble is experienced in stopping
on the mark. It should also instil more
confidence in the public that you know
your job if you can stop at will without a lot
of grabbing for brake handles.

Item No. 1 on the drawing is intended to

¥ prevent any possible chance of the inner
cable being unshipped from the pulleys.

h When fitting the cable it is a simple matter
to thread it through in the ,direction
required.
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Make the pulieys 2 reasonably easy
running fit on their pivots, and on
assembly a small amount of grease would
not come amiss. I am afraid that most of us
arc always oiling our engines, but the poor
old trollies arc so often neglected, yet the
requirements are the same. The same
comment regarding lubrication must apply
to all moving parts which cannot be seen
once the trolley is assembled on the
track.

The final assembly required 3 X ¥ in. X %
in. of | in. BSF ¢csk. screws, bearing in mind
to obtain an extra one should a foot brake
be anticipated. When making the cable
stops, I would once again warn you to

check the cable size as when making the .

bogic cable stops.

Having fitted the equalising lever, this
can now be connected to either or both the
over-ride  lever and brake handle
depending which variation is being
constructed. Common sense will dictate
the length of the brake rods, bearing in
mind the equalising lever travelling
equidistant either side of centre-line, and
the overall travel of the rods being only ¥,
in. to % in. in operation, from full on to full
off of the brakes. Full off in fact is very
little, just cnough to permit the wheels to

run free, as the brake mechanism can float
from side to side. About 1% 1in. of thread on
the brake rod end will be sufficient to give
any later adjustment required, this
adjustment is done to merely locate the
equalising lever position.

The pull off springs do not have to be too
powerful. Their only function is to return
the brake handle, and footbrake if fitted, to
the off position on release. They also assist
the return of the brake rod on the over-ride
lever side, although the action of being
under tow will also do this, but could bend
the rod. With the dual function trolley they
also retain the rod opposite the one being
operated, in a neutral position.

The operauing cables are now fitted, trial
and error being the order ol the day to
determine the length of the outer cables.
They need to be long enough to permit the
bogie free movement in all directions, yet
not long enough to be sageing down on 1o
the bed of the track.

Now do a trial run with the inner cable,
finally passing it through the cable elamp,
Item No. 9 on the “Brake Caliper
Mechanism™ drawing. Make sure that the
cable adjusters, Item No. 2 on the
alorementioned drawing, are screwed right
in. Pull the cable through, and with the
calipers in a closed position on both bogies
and the brake lever or aver-ride lever in the
off position measure how much cable
requires to be cut off to allow about 1Y% in.
spare end.

Having withdrawn the cable tin well,
with Tinmans soft solder, a length of about
3 in. in the vicinity of where the cut is
required. Use Fluxite as Qux and clean well
afterwards. The cable can now be cut by
gentle application to the edge of a fine
grinding wheel, and provided care is taken
it will not fray.

Refore final fitting of the cable, grease it
well. Having now replaced the cable, once
again pass it through the cable clamp. This
can be tightened just eaouh to permit the
cable 1o bedrawn through, with the aid ofa
small Mole grip, and yet not slip back. By
this mieans it is possible to arrive at a
position at which to tighten the cable
clamp.

Naw put pressure on either the over-ride
lever or brake handle as would normally be
done on braking. This action will probably
be found to force the outer cable further
into the cable stops. If this is 50, it is no
great problem to use the cable adjusters to
set the pads as mentioned earlier, just clear
of the discs, in the full off position.

The only other adjustment required is to
check the parking brake on the leading
trolley tvpe to ensure it is possible 1o
engage the “park™ position with the
handle, and that it is effective. Adjustment
is on the two locknuts of the appropriate
brake rod. Check also that the over-ride
level still has plenty of spare travel when
brakes are fully applied.

That about concludes the basis of the
trolley and brakes, and we will move onm
to try some of your skills with wood, saw
and plane. Much of the next section means
the use of these tools.  To be continued
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PASSENGER COMFORT
AND SAFE

he general construction of the val-
I ances is of 6 mm W.B.P. Plywood on
Lin. X 1in. X ! in. angle and frames.
A fellow member, who 15 1n the business of
wood, has reliably informed me it is
throwing money away in the sea to buy
marine ply for our purpose, and that
W.B.P. Ply (Water and Boil Proof) is every
bit as good. In any case [ amsure that some
weather protection will be given, either
paint or varnish.

With two exceptions all valances are
identical to each other, these exceptions are
on the leading trolley. No small rubbing
angle {sec. B-B} is required for obvious
reasons. In the interest of added comfort
for the driver, the footboard is made a bit
wider for 10 in. at the front end.

May I emphasise how very important it
is that two clearances are checked before
any construction work is carried out on the
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valances. First, that when negotiating
curves they will be wide enough to clearany
superstructure, including any existing
check rail. Probably the best place on the
trolley to check this would be mid-way
between the bogies. Should they require
more clearance then the 3%, in. long angled
section as shown on “Trolley Valance™
drawing, this would need to be increased as
required. The ather checking which needs
1o be done is the clearance above ground
level.

o

Having satisfied yourself that these
clearances are in order a start can be made
on the angle supports. The shape and size
of the supports can be seen from the
drawing. It is an all welded construction,
and when we built ours we used the
pertions cut out to fill the gaps created
when bending in the opposite direction.
Don't forget they are left and right-
handed!

Using Jig No. 1 which was used to locate
the “Locating and Securing Pin™ hole in
the frame, the matching holes can be drilled
in the suoport angles. Provided that the
trolley frame sides are exactly equal in
length, then the finished valances will be
interchangeable as required on the univer-
sal trollies.

The end semi-cireular cutout is also done
at this stage and a trial assemblv carried
out. It may be found that, due to the angle
of entry, a slight relief may require filing
on the underside at the end.

Drillings for the various {ixing screws,
etc., should now be done, and where
requirdfl, tapped. The decision has now to
be taken on what fixing screws to use. I
have shown 2 BA round head screws with
large washers, as I used these on my proto-
type trollies of twenty five years ago, but
use can be, and has been, made of Y, in.
Roofing Belts, or the modern metriceguiv-
alent, (I used to know them as Gutter
Bolts) which have alarge diameter shallow
round head. This obviates the need for
washers. With metrication the Y in.
could be 6 mm. However, you pay your
money and take vour choice, but tap the
angle accordingly.

Remember the clearance holes forthe leg
guard fixings are only required in one pair

of angles. It might be a good idea to use
these drillings to spot through the position
of the 2 BA tappings required in the 7 in.
long b.m.s. backing strip of the actual leg
guards and drill and tap them ready for
later.

To get the correct size of ply required it is
best to fit the angles inte position on the
trolley frame, checking that everywhere it
is square and parallel. Allow enough to
form a mitre edge at the join to the other
ply part of the valance at the top. Sec C-C
and D-D will show what I refer to. The ply
is ‘carried 1 in. below the footboard as
shown to prevent the possibility of the foot-
board fixing screws tearing down and out.

Once satisfied zll is well and the mitre
joint (minus fillet) is a matching fit between
the two plys, clamp the whole unit together
with "G Clamps. The fixing screw holes
can now be drilled. Secure the ply into
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osition with your choice of screw. The Foothoards and Leg Guards ply. These are held in position with the

The mitre joint is now strengthened by The footboard is yct another adhesive three 2 BA X 1Y in. spring loaded screws,
fixing a wood fillet inside, this being heldin and wood screw fixing job. If for a leading which also maintain contact of the guard
place with wood adhesive, preferably type of trolley remember the front wider with the following trolley. The valance ply
exterior grade, and csk. wood screws. section. Added support is given to the is counterbored to permit the springs to
These cun be put at about ¥% in. from the board by the fixing of two offeuts of bed bear on the angle. The 2 BA screws are
outer corner of the mitre at approximately angle as indicated on the drawing. Two screwed into the previously tapped 7 in.
3 in, apart. No. 6 X Y in. should be about reliefs will have to be made across the inner length of ¥, in. X !, in. bar, and as a safe-
right for the job. Cut away the small clear- edge of the footboard to accommodate guard, on final assembly, a spot of
ances as shown in Sec. C-C to prevent the these angles. PermaBond Al18 is used. The bar is
skirt guard from fouling. Leg guards are made from @ mm W.B.P. secured into position with a couple of No. 6

EMPORTANT : Valonce mest be secured
when assembling ol brock see wih @ Va©

split pins
| /\'0' \
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on universal 1rollies. mimilar,
2 28a,x W RH. soewn
. Wi mapporf ongle
b~ | ~ deilled and 1opped.
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Ream 2% Reom 9 Y™ 2BA 2 %8 csk. screws.
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BRAKE PEDAL 1 off ms.

Ol Mo 27 tor 4 BA 138 RM fmng xrews
Onll ondd K volance froce

Nok - Bend jo sl on fricl gssembly gring
tree frovel for Bowden wiz.
See GA ¢! Hond ond Foor Broke Contros

BRAKE WIRE GUIDE

1 off. EX hydraulic brake pipe
Fizing tabs. Y in. m.s. p

ioff of hems Nos. ,4,5 .6 on Equalising Lewer Detod Drowing
Fit to podition indicated on GA . Hond ord Foot Broke Corfrois.
Fit jlom No. ' in suilable poution 10 prevent wire lifling from miley.

BRAKE WIRE PULLEY GUIDE 1 off ms.

i'e”
* T
el | ;
_ b Drit and top 8% BSF.for
| _ala=BsF.e ¥8"L hewnd.
o boll fit focknut.
b=k e

T +

: : Dr2! 0 g ond ek for 2
'ﬁ.'l l" Ij" 5‘"/2 BA.x UL, sl lidng sorews.

S 7
?- M—h 3" nom check from job.

BRAKE PEDAL PIVOT BRACKET

1 off % in. thick m.s. angle

€4 nom._ dia.of 2 BA V2 hex. balt .

WR, ekt -“' - 4

i e Cross ol B'ng
o Bill: 6. " pom.lp :Jccwr
Bowden wire
. Sl v i
Dritl and top2BA. &E‘J L__:z 2BA.x Y8 hax bol)

ploin shank.

CABLE TO PEDAL LINK 10ff ms.

"

A valance, “inside out”, showing tha
construction, a rubbing block and a foorbrake
pedal.

X Y in. csk. Supa Screws. I find these Supa
Screws are best for fixing into ply. % in. %X %,
in. packing strips are required on the inner
end, to compensate for the thickness of the
angle, thus maintaining the guards in line
with the valance, 1 have shown rubber, as
this was to hand, and does not wear the ply.
However, if you have no suitable rubber
then a strip of wood should do.

To complete the leg guards, rubbing
plates are fitted, as a considerable amount
of movement takes place between the two
trollies, If the trolley is not a leading type
then fit rubbing angles to the front as
shown, this is required because of the over-
nide action. Sec. B-B gives details of this,
once again it being an offeut of bed angle.

The final job which applies to all val-
ances is the fitting of rubbing blocks to the
inside. Obviously, if your track does not
have a check or anti-tip rail this fixture is
pointless. However, as this article is aimed
to a great extent at the safety aspect of our
hobhy, and if you carry the public, I cannot
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oitered chonging the 3¥a measucement
on velgnce drawing; then (his 18 -
megsurement must be amended accordegly 4}
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disignce belween valonces wos

J ’/Recess angle '8 deep.

——

LEADING TROLLEY (DRIVERS)
G.A. HAND AND FOOT BRAKE
CONTROLS

=]
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see how you can avoid considering the
installation of one. Ideally, in my opinion,
it should be just above the line of the trolley

footboards.
If this is the position of your check rail

then the position shown for fixing the
blocks should be about right. It is
important that they are fitted, four per
trolley, in line with the bogie pivot point,
thus the distance between block and check
rail remains constant. Half an inch seems a
reasonable distance between the two, no
contact normally being made, unless some
clownish passenger attempts as it were to
“rock the boat”. Should this happen the
driver i1s made aware of it by the drag
created, and can act as he sees fit.

The Foot Brake

Now for that little added bonus of a foot
brake which, once fitted, you will wonder
hy you never did it before. The “G.A.
Aand and Footbrake Controls” drawing
shows the general lavout. If, as suggested,

- when making the parts for the equalising

lever, you made the cxtra items suggested,
these can now be fitted in position shown,
Should vou have had to amend the 3Y, in.
measurement on the valance drawing to
make them wider, then the 1% in. measure-
ment must be amended accordingly, I you
have not already done so cut away the ply
to clear the hrake handle and also to give
access to the foot brake connector.

Make up the pedal itself, once again

A close-up of the drivers endof 2 braked trolley.

using a bed angle offcut. Foot contact is
kept low, as so often we have to lean for-
ward to drive some engines and this was
found to be a preferred position, but it can
be changed if desired. The pedal pivot

bracket has to be made and before fixing

the pedal itself requires fitting with a ¥ in.

X % in. dia. BSF pivot bolt and locknutted
on outside. The edge of the valance support
angle is relieved approximately % in. fora
distance of 1% in. as shown. With the
brake pedal arm resting within this the two
fixing holes are marked and drilled through
the footboard. The bracket is now fixed
with 2 X 2 BA X I in. csk. screws.

The cable to pedal linkage is next made
and fitted, the lower end being free to
move, the upper end to sandwich the cable
between the two links.

The brake wire guide tube is made in the
straight, and is a scrap piece of car brake
pipe, with a couple of fixing tabs silver-
soldered on. It can now be bent te guide the
cable between the pulley and the pedal
linkage. When in the ideal position, mark
angle and doll and tap for4 BAX % in. r.h.
SCTews.

If you did not do so when making the
parking brake handle, make up the mating
portion of the foot brake connecter now.

All that remains now is to feed the cycle
inner cable through, with the soldered
nipple resting in the coupling. Having
decided where the cable requires cutting,
withdraw and carry out the same operation
as was done on the main brake cable.
Finally grease and fix. There is no fine ad-
justment on the foot section but the cable
can be clamped in a suitable position to
give full travel, and comfortable operation.

To be continued
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Concluding Bill

Perrett's description of

Southampton D.M.E.S.
passenger vehicles

Part Vil (conclusion), from page 713

Previously in rhis series attention has
concenirated on the structure of the vehicles.
This time we turn our attention to the all
important matter of passenger comfori,
Sinishing with the final iouches and a few
ideas on variaiions to make the use of ihe
rollies mare attractive for driver and
passenger alike.

Seating the Passengers

The seating calls to task not only wood-
craft but someonc hopefully, handy with a
needle.  am sure that societies, if they have
no lady member with the necessary skills,
can find a wife or girlfriend to oblige. If not
it may well be worth it to have the jobdone
professionally. I refer of course to the scat
covering.

The cover and filling is attached to a
wooden base with suitable cutouts to clear
bolts elc. Across this base are fixed two
ledges which act to strengthen it and also,
what is important, to locate the seat in
position by fitting between the frame
members.

For filling I strongly recommend that
nothing but a firm foam be used. I cannot
put a name to that used by ourselves, all I
know is that it is in the form of multi
coloured fragments made into a solid
bleck. The cover should be a neat fit, and
secured under the baseboard with tacks or
adhesive. 1 should add that it is wise to
round off all corners on the baseboard to
avoid chafing of the fabric. The choice of
cover is really very open, with different
types of coverings on the market. [ would
suggest it be on a fabric base, waterproof
and simple so that dirty marks can be
wiped off easily.

Variations
If you are making the leading trolley and

care to make the tank and coal bunker to fit
to the trolley. If this is so,then the main seat
is sharter, this being detailed on the “Non
Standard Base” drawing. Using these
measurements, fit filling and cover to base
as before.

Should it be thought that at some point
in time it may be desirable to use this trolley
behind a tender engine, then a small section
of replacement seat can be made as on the
drawing, to fit in the place of the tank. The
two cranked brackets on the underside
locate and secure this small section into
place. Once again treat as standard seat,

——ya

regarding filling and cover.
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STANDARD TROLLEY SEAT 1 off

use a tank engine, it is possible you would -

1: Between Cars, the Coupling, Skirt Guard.
Leg Guard and Backrest in place.

2: The removable driving Tank and Coal
Bunker.

3: Replacement Seat for the Driver of Tender
Engines.
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Whilst doing all the base boards, it is as
well to make up the base for the tank if the
intent is to make it. All dimensions are on
the “Trolley Tank and Coal Bunker”
!drawing. The only difference between this
base and the previous small one isthe small
rebate at the sides and the clearance for the
ivalve and pipe, both of which should be
'done when the tank is tried on the base. Itis
.also a Y in. thicker.

ND SAFETY

Now that the base is made it will be as
well to make the tank, etc. Very little
comment should be required on the con-
ventional tank construction, as model
engineers can usuatly produce a tender.
Stainless steel or brass can be used, stain-
less being the stronger. Our old friend
Perma Bond F241 can comeé to our asssis-
tance if stainless js used, with the assistance
of brass angle, % in. X % in. X Y, in. and

L

8BA csk. brass sorews, at about 1 in.
intervals. The water filler hole and upper
valve spindle guide can be made with
flanges to assist with fixing if stainless is
used.

Directly below and concentric with the
valve spindle guide, another flanged plate
is fitted, with a ¥, in. dia. hole. Thisisto act
as a thicknessing flange for the water valve
body.

The valve is the usual turning exercise
following the dimensions given. A water
way is machined around the outside and
connected 1o the centre by four 3%, in. dia.
holes. The ¥, in. 0.d. copper outlet pipe is
now silver soldered in position. A stainless
steel fine pavze filter is joined with silver
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solder (stainless steel flux required) to form
a sleeve which will slip over the valve body.
This is retained in place by the smallest
amount possible of Perma Bond F241, too
much would block the strainer. The valve
spindle is made from stainless steel and
needs no comment.

The valve isnow fitted to the tank flange,
and having orientated the outlet pipein the
right direction, the position of the four
fixing holes is spotted through. The flange
is now drilled and tapped 6BA. A thin
gasket isfitted between the valve and flange
and the final fitting made. The outlet pipe is
finally bent to shape and cut to the required
length. It is now possible to remove the
clearances required in the wooden base to
house the valve and pipe. the pipe outlet
being in the centre. Having made the small
rebate cither side of the base, itshould now
be possible, by means of the extended sides,
to fit the tank with No. 6 X % in. R.H.
woodscrews. All that remains is to fit the
valve spindle and make and fit a filler cap.

Remaining Jobs

The only thing left to make for the trolley
is the backrest. This is partly another wood
job, the actual rest being of 6mm W.B.P.
ply topped by a length of 1% in. X 7 in.
(finished size) P.A.R. timber. suitably
rebated to accept the ply. This gives a safe
edge to the upper side of the rest. Reference
to the “Trolley Accessories™ drawing will
show this in detail. Waterproof adhesive
and one or two panel pins should secure the
two parts together.

Scrap Y in. dia. black gas pipe is quite
suitable for the rest legs. Turn the ends, for
a distance of 1% in., to an easy fit into the
sockets provided at the rear of the trolley.
Bend to approximately the angle shown,
how exact is not important. but all legs

“ require to have a common angle, bentina
similar position.

A small flat on the contact surface of the
legs with the ply is to some advantage. This
is an end milling operation. The part on
which the flat is required is gripped in the
machine vice and level with the upper
surface of the jaws. The bent part now
angles down through the jaws, this ensures
that the subsequent flat is square with the
bend. Obviously the cutter used needs to be
smaller than the diameter of the workpiece
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4: A Valance with Sprung Leg Guard attached.
5: A Rigid Coupling with spring loaded Skirt Guard assembled.
6: Two axle mounted Discs and Brake Caliper.
7: An eight car train carrying thirty nine comfortably seated passengers. driven by the late Bill

Perrett.
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