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MINUTES_OF ^D__ANNUAL TRAMWAY MAINTENANCE CONFERENCE
HELD AT BENDIGO ON 30TH MARCH,
i 1933,
AND

PRESENT : Mr.
Mr.
Mr.
Mr.
Mr.
Mr,
Mr.
Mr.
Mr.

AT GEELONG ON 13TH APRIL, 1933.

E.W. Bryceson
F.J. Pay
J.N. Sutherland
N.G. Daws
T.A.L. Parr
F.J. Porting
H.V. Linaker
F.J. Mounter
H. McLaren

Mr, A.V. Mawhy
(Geelong only)

- Works Manager (Chairman)
- Works Division
- Manager, Bendigo Branch
- 'Works Superintendent, Bendigo
- Manager, Geelong Branch
- Works Superintendent, Geelong
- Manager, Ballarat Branch
- Works Superintendent, Ballarat
- Deputy Works Superintendent,
Ballarat
- Departmental Tramways Superin
tendent

Before each day's conference commenced, the Chairman
expressed appreciation to Bendigo and Geelong Branches respec
tively for having the conferences in Bendigo and Geelong, for
administrative arrangements, and for refreshments.
The Chairman also welcomed Mr. H, McLaren of Ballarat
Branch into tramway matters.
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4.
BENDIGO CONFERENCE
ITEM 1,

RESUME OF OUTSTANDING ITEMS,1952 CONFERENCE.

This item was included in the Agenda to enable
fxirther discussion to take place on 1952 Conference matters
which members did not consider were adequately covered in the
summary (supplied mth the agenda)«
The following were
raised;(a) 1952 Item No. 1cA.2 -● Tools for turning tyres.
REMARKS:
In 1952, Ballarat had been requested to take for
trial a special tyre turning tool manufactured by Works
Division to a design used by Thompsons of Castlemaine, and
No information had been received from
to report on results.
Ballarat to date of conference.
Ballarat then advised that they had found no
appreciable advantage with this tool as regards rate and depth
of cut, but it had a certain advantage inasmuch as it could
virtualry be sharpened without being taken out of the machine.
Owing to the fact that it could only take a square cut and
not get into corners, Ballarat did not think it offered any
appreciable advantage for tyre work,
It was experj.mented
with on a heavy lathe, and had done quite a lot of work wj.thouf'
being re-sharpened.
Works Division suggested that a further tool be made
with the diameter reduced by about half, but Ballarat did not
think that even with the smaller diameter it would be
It was suggested that when
advantageous for tyre turning.
Ballarat completed its experiments, the tool be forwarded to
Geelong and Bendigo for their opinions.
In repl37- to Ballarat, Works Division stated that the
advantages claimed by Thompsons were the greater depth of cud
that could be taken and the infrequent removal for sharpening.
The tool used at Castlemaine is initially about I-I/4" diameter
and is gradually ground down to about 5/8" diameter, tool
holders of different widths being used as it progressively
is reduced.
ACTION:
Tool to be forwarded to Geelong and Bendigo for
further experiments.
(b)

1952 Item No.

1.C.3 - Tram rail stock.

REMARKS;
At the last conference. Branches had been requested
to review rail requirements for a period of five years so that
Works Division could ascertain the possibility of placing a
bulk order.
Subsequently, it v;as discovered that an order
already existed with the M. & M.T.B. for the following rail,
but delivery was indefinite
102 lb. 45'
102 lb. 40'
102 lb. 35'

132 lengths
10 lengths
4 lengths.

In reply to queries from Geelong and Bendigo as to
whether the order for supply of rails from M. & M.T.B. vas
to cover requirements of all three Branches, as to when this
order had been placed, and as to whether the rail received
two years ago was part of this order. Works Division advised
that the order was placed five years ago, it was to cover all
three Branches and the rail received two years ago was part of
the order.

5.
Works Division promised to have this order stepped
up, and on receipt of urgent requests from Branches undertook
to endeavour to obtain requirements either from the M. & M.T.B.
or elsewhere.
Geelong stated that their stock comprised 500’ of
96 Ih. rail,
1 77 of 90 Ih. grooved rail, and 78' of secondhand
"T" rail, which stock was adequate for their requirements
for some time.
‘The survey of requirements for a period of
five years still had to he’carried out.
The Ballarat stock was estimated at 1,380' (type
V.
not given).
Bendigo gave their stock as 60 of new "T" rail,
They stated that 180 of grooved rail was needed to fabricate
crossings, and this was desired during fhe next twelve months.
Pending the success of .9?^ carbon steel for heading they had
not submitted their five-year requirements, but would do so
as soon as possible.
ACTION:
Works Division to follow up order on M. & M.T.B.
(c)

1952 item No. 1.G.A - Castings

REMARKS:
It had been requested that Works Division arrange
for a daub of white paint to be placed on castings to indicate
position of inspector's stamp.
Geelong expressed satisfaction at the action being
taken, and stated that the previous difficulty in locating
this stamp had been completely overcome.
This view was
supported by Bendigo Branch.
ACTION:

Nil.
(d)

1952 Item No. 2 - Rules governing employees.

REMARKS:
At the last conference Branches agreed to prepare
a set of rules for shedmen and trackmen giving the particulars
After review and finalisation
rather than too much detail,
these rules were to be included in the book of "Rules Governing
Employees."
The Departmental Tramways Superintendent had
advised previous to the conference that the section for traffic
personnel, was complete.
Works Division stated that the shedmen and trackmen
rules had been received, reviewed and consolidated, and
After
forwarded to the Departmental Tramways Superintendent,
his perusal the consolidated rules were to be forwarded to the
Branches for final approval.
Works Division understood that the final draft of
the rules had been submitted by the Departmental Tramways
Superintendent to Branches, but it now appeared from Branch
remarks that this had not been done.
Ballarat stated that pending promulgation of these
final regulations, they had intended asking managerial approval
to issue their own.
Existing regulations at Ballarat were
only verbal, and in the event of the final rules being unduly
delayed they requested approval to introduce local rules for
the intervening period .

6.
Works Division agreed to take the matter up with the
Departmental Tramways Superintendent in order to ascertain
Because of the
when these regulations might be issued,
financial restrictions, preparation of the booklet may have
to be postponed.
In reply to Ballarat, it was pointed out to Branches
that the rules could be expected to be of a general nature
only, thus they could be supplemented by others to suit local
conditions.
ACTION':
'Works Division to take the matter up with Depart
mental Tramways Superintendent in order to ascertain when
these regulations might be issued.
(e)

1952 Item No. 7°B.2 - Use of plastic material
for weather blinds.

REMARKS;
At the 1952 conference Works Division agreed to
ascertain the possibility of getting this material with a
different backing from the present white colour, or obtaining
some suitable proofing solution, if after trial the material
The material
appeared to be generally preferable to canvas,
referred to was the sample blind manufactured from the plastic
material "Polyvinylchloride" (refer page 41 of 1952 minutes).
Further inquiries had been held pending results of the trials
Works Division
of the sample plastic blind at each Branch,
had considered that unless this material appeared to be really
outstanding for blind use, its cost over canvas would not be
A sample had been forwarded to Ballarat early
justified,
in 1952.
Ballarat displayed to members the plastic blind
which had been tested at their Branch during the past twelve
months.
Apart from minor tears and some fadingthe blind
showed little or no depreciation.
Although a little stiffen
than the canvas blind, Ballarat contended that this plastic
blind had a more uniform stretch than the canvas type and
There had been no
presented no difficulty in rolling,
complaints from traffic personnel.
Originally it was intended that this plastic blind
would be subjected to a twelve-monthly trial by each Branch.
However, since it was considered that climatic conditions were
more severe in Ballarat than at the other two Branches, it
was decided that they should retain the blind for a further
Ballarat was queried as to the life of a
one year's test,
weather blind, to which they replied that it all depends on
the extent to which you are prepared to let them go in regard
to dilapidation.
Ballarat obtained over five years' life
from canvas blinds, but their condition was rather bad for
the last two years.
The normal life of a canvas blind would
be about three years if it wore well looked after.
Works Division informed members that it was understood
that a Clifton Hill firm had taken up business dyeing canvas
in the rolls.
Use may be made of this process at a later date.
At present Geelong and Bendigo were satisfied with the multi
coloured canvas as supplied for recent blind ordera.
ACTION:
Ballarat to retain sample blind for a further oneyear's test.

J

7.
(f)

1952 Item Noo 11(vii) - Windscreen wipers.

RaiARKS;
Branches had Been requested to advise Works Division
of the minimum requirements of windscreen wipers in order to
ascertain if M. & H.T.B. could make some available while
This information
awaiting delivery of the S.h.C. order,
had been supplied, Geelong requiring 6, Ballarat 3 and Bendigo
3.
However, as the shipment from overseas was then expected
within a short period, no wipers had been requested from
M. &M.T.B., it being decided to leave the outstanding orders
as existing, i.e., 10 for Ballarat and 12 for Geelong, and
if necessary transfer some of these to Bendigo.
'/iThen the shipment did arrive in Melbourne, the
quantities were less than anticipated by the supplying firm
and as a result only 10 wipers were allotted to the Commission,
the firm sending all these to Ballarat,
This left 12 wipers
Therefore, in the interim.
still to be received for Geelong,
if the necessity should arise, some transfer within the Branches
may have to take place.
Geelong Branch referred to their urgent need for
more windscreen wipers and advised that, in spite of the
transfer of wipers from tram to tram, they were obliged
to run at least three maximum traction cars without wipers.
Their minimum requirements were, therefore, six - two for
each maximum traction car.
To Geelong's suggestion that the delivery of the
balance of the order be expedited, ‘Works Division replied that,
as it would be some time before any results could be expected
from this course of action, Ballarat might be able to loan
some to. Geelong.
Ballarat's immediate requirements were foirr, but
they agreed to transfer six of their 10 recently delivered
drive units to Geelong, who accepted them, pointing out that
This transfer will
they had the necessary arms and blades,
leave Ballarat without any spares,
Bendigo were satisfied with their existing stock of
wipers,
X

ACTION:
Ballarat to transfer six wiper drive units to
Geelong,
Works Division to expedite delivery of balance of
order for new wipers.
ITEM 2.
(a)

ELECTRICAL SYSTEM

Controller and line breaker operation.

REMARKS;
Ballarat referred to the conference the fact that
they had noticed on maximum traction cars fitted with line
breakers that the line breaker closing contact and the
controller motor circuit contact close slightly prior to or
simultaneously with one another, thus causing turning of the
motor circuit contacts,
In any case they were considering
the desirability of converting the main drum segments of these
controllers to the replaceable tip type.

8.
The. Chairme.n then read notes on the theory of line
breakers fron a General Electric catalogue, submitted by
Geelong Branch, as follows."Protective devices
Line breakers for use with drum controllers
The line breaker eliminates severe arcing from the controller
fingers, by breaking the main circuit under the car body, and
does away with the hand-operated circuit breaker usually
mounted in the vestibule of the car.
This action thereby
makes it practically impossible for objectionable flashing
to occur on the car platform, where it may be seen by
passengers.
The line breaker consists of a breaker and an overload relay
with resistance tubes, enclosed in a sheet metal box.
The breaker is of the magnetically operated type and is pro
A powerful magnetic blowvided with renewable contact tips,
out coil, with large arc chute, insures the disrupting of the
arc.
The overload relay is simple in design and can be adjusted to
operate over a wide range of current.
The box is small and the special cover permits its use on cars
Porcelain insulators are furnished for
having small wheels,
insulating the box from the car body.
Operation
When the controller handle is turned to the first point, the
ratchet switch in the controller closes, thus energising the
This closes the motor circuit
operating coil of the breaker.
after the controller fingers are in contact with the cylinder
.Vhen the car is accelerated by notching up the
segments,
controller, the ratchet switch and breaker remain closed.
When the controller handle is moved in the off direction from^
any position the ratchet switch immediately opens, de-energising
the breaker operating coil and thereby opening the motor
circuit.
It is then necessary to t-urn the controller
completely off and on again to the first point before the
breaker can again be closed.
The fact that the breaker opens
immediately on any backward movement of the controller handle,
before the fingers and segments break contact, eliminates the
arcing In the controller and greatly reduces the cost of
maintenance.
On overloads or short circuits, the relay trips the breaker,
The relay is then held open autoopening the main circuit.
matically until reset by turning the controller handle to
the off position."
In other words, Ballarat said, "the controller should
not actually make or break any power circuits as the circuits
should be established before the line breaker closes."
Geelong advised that they had noted the particular
faulty characteristic referred to by Ballarat resulting in the
burning of the motor circuit contacts.
In that Branch, when required, segments on the
controller barrel had been replaced with renewable tips,
Therefore, instead of using 5 or 6" of 1" X 1/4" copper, only
1
was necessary.
Geelong then queried the exact operation of the
earthing finger in No. 1 position.

9.
Ballarat replied that it was usual to provide for
two pins for the holding off of the contactor after it was
Once the contactor had
closed and when it was closing,
closed, the current required was very much less than should he
required to close it.
Following out that circuit, there are
two resistances in series from the operating coil, in the
contactor, to ground, and the single contact finger periodically
shorts out half of those.
The breaker should not close
until that finger works and the circuit extends from both
resistances.
Once the breaker is in, then the circuit is
maintained through both resistances and the ratchet switch.
The first finger really provided for shorting out part of the
resistances to enable the contactor to close itself, then it
was maintained closed through the resistances and the ratchet
switch circuit.
Ballarat found that practically all their
breakers will close by the ratchet switch closing it without
the short circuit finger.
Ballarat explained further that in all equipment with
the same basic idea it was the practice for the closing finger
to snap the breaker in, then as you moved away that finger
opened and the circuit was maintained through extra resistances
to reduce loading,
The closing position of the two fingers
is substantially the same always.
Bendigo had not experienced excessive burning on
maximum traction controller contacts.
For the past 10 months
one shedman had been responsible for maintaining controllers,
Fo-ur
thus ensuring closer and more -uniform inspection,
maximum traction cars had "G.E. type K36J controllers which
The other two
had replacement tips on the moving contacts,
cars had "G.E." type B23D which had full length contacts, and
it was assumed that this was the type with which Ballarat was
experiencing difficulty.
ACTION:
Ballarat to continue their investigations and report
anything of special interest to the other Branches.
ITEM 2.
(b)

ELECTRICAL SYSTEM.

Arc suppression condensers.

REMARKS:
This item was raised by Bendigo, whose practice
had been to fit arc suppression condensers across traction and
compressor motors, only the last two maximum traction cars
Doubts as
received from M. & M.T.B. now being without them,
to the efficacy of these condensers had been expressed in the
Branch, and Bendigo desired to know whether fitting of such
condensers across traction motors is compulsory; if so, what
their capacity should be and whether they are fitted by
M. & M.T.B.
Works Division stated that verbal advice from Radio
Section at Richmond indicated that the Commission should not
initiate any action to fit suppressors to trams as this would
Complaints
admit liability and may lead to large expenditure,
about radio interference should be directed to the P.M.G. where
a special Section for such complaints and investigations has
been established,
In any case, it v/as understood that electric
The
trams and trains could not be effectively "suppressed,
motors could be attended to satisfactorily, but not the action
between trolley wheel and wire and truck wheel and track. Doth
of which were causes of interference.
Geelong then advised that fitting of condensers in
that Branch was carried out about 18 years ago at the request
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10.
of the P.M.G.
In Geelong, all single truck cars were fitted
hut no maximum traction cars, two micro-farad 1,000 V.
condensers having heen fitted on traction motors, and one
As
micro-farad 1,000 V. condenser on compressor motors,
a result of the experiments carried out many years ago in
Geelong, it was found that fitting of these condensers did
minimise interference because of the motors, hut worse inter
ference could come from points other than motors, particularly
trolley wheels.
Bendigo trams are fitted with one micro-farad
condenser across the armature of compressor motors and two
micro-farad or 2 x 2 micro-farad across the armatures of
traction motors, with the centre point of the lattor connected
to the motor case.
Ballarat advised that no condensers are fitted to
tram cars in that Branch at present,
They were tried many
years ago hut without success.
ACTION:
It was decided to cease fitting arc suppression
condensers, and any further action should he only at the
request of the P.M.G. to whom complaints are referred.
ITEM 2.
(c)

ELECTRICAL SYSTM.

Lamps in trams.

REMARKS;
Bendigo sought information regarding the type of
In Bendigo, 110 volt 60 watt
lamp used in other Branches.
E.S. clear lamps were installed in single truck and maximum
traction cars and 110 volt 40 watt B.C. clear lamps in
They had requested Stores, when re-ordering,
"Birney cars.
to obtain pearl or inside frosted lamps hut none had heen
received.
Maximiua traction cars had 5 lamps in series, single
truck cars 6, and "Birney" cars 5»
Geelong advised that they used 75 watt 110 volt E.S.
and 60 watt 100 volt in maximum traction cars, and 60 watt
A mixture of both pearl
110 volt B.C. on single truck cars,
and clear lamps were in use hut pearl lamps were preferred
for interior lighting and clear lamps for headlights.
Single
truck cars had 5 lamps in series and maximum traction cars 6.
Wattage of lamps in Geelong trams was increased from 60 to 75
to provide better lighting, at the request of the late
Mr, Hornihrook.
Geelong queried if any standard voltage and
wattage had ever heen set, hut if it had heen it was not known
to the conference members.
Maximum traction trams in Ballarat had 5 lamps in
series.
It appeared that Ballarat and Bendigo were standard
ising on 60 watt 110 volt lamps, 5 in series, hut to do this in
Geelong would mean rewiring of maximiun traction trams.
Before any final decision is made Works Division
agreed to take up with Footscray Stores the question of lamps,
and communicate further with Branches giving some idea of
usage and types.
Geelong queried whether there was any accepted level
for lighting in tram cars, hut it was the general opinion that
probably there was not.
Bendigo mentioned that they got
about 2* candles in that Branch.

11.
At the suggestion of Ballarat, Works Division
agreed to ascertain whether M. & M.T.B. have such a standard.
ACTION:
7/orks Division to take up with Pootscray the question
of lamps, and communicate further with Branches giving some
idea of usage and types.
Works Division to ascertain whether M. & M.T.B. have
a standard for level of lighting in trams.
ITEM 2.
(d)

ELECTRICAL SYSTM.

Earthing of controllers - maximum traction cars.

REMARKS:
As this item concerned the safety of personnel
it was raised by Yorks Division who wished to know whether
Bendigo and Geelong had carried out the action previously
decided upon, i.e., of inspecting maximum traction cars and
considering the fitting of an independent earth connection
from the earth terminal to the frame of the car.
At the previous conference Ballarat had referred to
a case of shock from the controller of a maximum traction car.
On investigation an earth lead broken at the lug had been
discovered and no connection existed between the earth system
The controller had an earth connecof the car and the rail,
tion to it, then out to the earth bus, the latter becoming
alive when the car was in operation.
It, therefore, was
possible for the controller to be alive at 500 volts to the
brake handle.
It was considered a remote possibility that
the two earth connections could be broken at the same time,
Therefore, to safeguard against a
but it had occurred,
re-occurrence, it had been decided to connect the controller
to the brake rigging so that there would be no difference in
potential.
Investigations of all maximum traction tram cars
in Geelong had revealed no broken leads between the earth bus
However, as a safety
of the car and the motor cases.
precaution in the event of these earth connections being
broken, the cases of the controllers were being_connected to
the brake rigging to ensure that under all conditions they
would be at the same potential.
Bendigo advised that on all G.E. 201 motors the
earthed connection on the motor cases consisted of a 7/8"
brass stud in a clearance hole and welded to the case with
On the first motor inspected the brass
M.S. welding rod.
stud had broken away from the weld metal, apparently through
vibration, and was loose in the hole.
Instead of using this
terminal, Bendigo now were fitting the earth lug under the
set screw securing the motor ventilator shield.
No cases of
shocks from controllers had been reported but Bendigo had
installed an extra earth in 7/.064 T.R.S. cable, to which was
sweated approx. 3'6" of 117/*018 single core V.R.I. cable,
from the controller case earth stud to an additional set
screw tapped into the motor cases,
A separate earth was run
from each controller on Nos. 1 and 2 ends to the respective
motor case.
ACTION:

Nil.

12,
ITEM 3.
(a)
(b)

BRAKES.

Testing of equipment for fatigue,
Failure of rods due to possible flexing.

REMARKS:
Works Division referred to fractures, experienced
by Ballarat and Bendigo, in the brake equipment of maximum
traction tram cars,
Bendigo considered badly "crystallised
components to be responsible, but Ballarat contributed the
cause to flexing of the rods.
Bendigo referred to an accident which occurred on
28th June, 1950, when a crow led tram standing at Charing Cross
had rolled forward on the gradual slope because the connecting
rod between the brake cylinder levers had fractured, rendering
both air and hand brakes ineffective,
Inspection had revealed
that a flaw existed in this rod, and that the material was
A somewhat similar but not so serious
badly "crystallised,
accident occurred in December, 1952, when a driving wheel brake
rod on a maximum traction car fractured in service,
Although
the failure in this instance did not affect other brakes of
the car, Bendigo coxisiderod that a standard procedure for the
testing or treatment of brake equipment was necessary. Approx
imately nine fractured brake rods had been experienced over
the past seven years, in most cases these fractures having
occurred between the two nuts v;hich lock the pony spreader bar,
this being attributed by Bendigo to uneven pressure on the
They suggested manufacture of
pony brake blocks as they wear,
these brake rods from special steel.
The
Bendigo then outlined their method of testing,
three connecting links on maximum traction cars and the connec
ting link between brake cylinder lever and brake beam lever on
single truck cars were given tensile and impact tests to their
safe working limit, i.e., approximately 5-3/4 tons for 1" dia.
mild steel, and when under this load an impact load by means of
a falling weight from a height of approximately 6' was applied.
The four driver adjusting rods on maximum traction cars and
the two 1-1/2" square brake adjusting rods on truck cars were
annealed and,the threaded portions brushed and cleaned before
re-fitting to trucks.
The Works Manager requested Branches to mark position
of all known breakages on the sketches supplied to ascertain
if there was any uniformity.
Ballarat could not recall any cases of failure of
any parts of maximum traction cars other than the one referred
to, i.e o ,
, the short tie rods coupling the multiple lever
assembly to the pony brake beam where it passed through and was
locked by nuts to the latter.
On single truck cars there had
been, in years past, one or two fractures of the main tie rods
and fractures of the lever arm, but no straight-out tensile
failure of any rods.
No testing had been done in Ballarat;
failures had been invariably on the lever bars, due either to
an actual fracture of the lever itself or to its hinge
Broken short tie rods in
breaking when brakes were applied,
maximum traction cars had been replaced with new rods or rods
received from M, & MoT.B,
Breakages continued after inspectionand annealing of all such rods, even on a new rod on one
occasion.
Invescigation nad led to the conclusion that breaks
were due to flexing of the rod in a horizontal plane at the beam
lock nut, due to side movement of the tie beam in accommodating
itself, through the brake blocks, to the varying position of
the wheels and axle which have appreciable axle freedom,
Ballarat, therefore, wished to know whether omher Branches had
experienced similar trouble, and, if so, to what cause they
had attributed it.
Geelong and Bendigo agreed that Ballarat's
explanation was the possible one.
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Geelong reported that, to date, no hrake connecting
rods had fractured in that Branch in traffic, hut on one
occasion many years ago a hrake connecting pin had sheared off.
An investigation had revealed that the pin was made from a
steel unsuitable for case hardening..
It had been necessary
to renew numerous hrake rod end threads and make other repairs
to hrake rods following the finding of defects,in the depot«
However, in regard to the short tie rods coupling the multiple
lever assembly to the pony hrake beam on maximum traction trams,
two of these had failed approximately two years ago, and it
was considered that the possible cause was the flexing cf the
rod as suggested by Ballarat,
Geelong produced a sample of
the short tie rod used in that Branch, which Ballarat considered
had been made at Richmond Works.
Geelong queried whether
the testing being done by Bendigo was as a result of Depart
mental instruction, but Bendigo replied that it had been
initiated in that Branch.
Prom discussion and marked sketches there appeared
to be only one main position of fai.lure; therefore, Ballarat's
suggested theory seemed reasonable,
If the rods appeared to
be satisfactory when tested, some factor such as flexing was
possibly causing fatigue rather than a "crystalline growth."
In regard to the Bendigo idea of reductioji in size
of brake shoe being responsible, BaD.larat stated that on the
occasion of the last overhaul of maximum traction trucks, the
spacing of the brake shoes had shown a discrepancy of l/4"
from that specified in the drawing, and all spreader bars had
Pailures of these rods had still
required correction,
occurred on a car which had been so corrected, and Ballarat
considered that the cause of the trouble had not been fully
fathomed.
Braking efficiency of the car was being reduced
509^ each time a short tie rod broke,
Ballarat proposed to
give a greater degree of freedom between the brake shoe
hangers and the spreader bar.
Works Division considered that, regardless of the
cause of failure, a standard procedure for testing of brake
The last
equipment probably should be established,
conference had decided that drawings showing standard settings
and testing for brake mechanism should be prepared, but no
reference had been made to fracturing of components in service.

«

It was agreed that the aspect of testing should be
discussed with M. & M.T.B ● 5 also that Ballarat should proceed
with their theory, and if anything vital should develop other
Branches and Works Division should be informed.
Branches were requested to forward to Works Division
for examination by metallurgists, the next short tie rod which
breaks in each Branch.
An inspection of the method of testing brake
equipment in Bendigo was made, and it was agreed that Branches
should develop their own ideas so that the most effective
method of test can be determined.
As a matter of general interest, V/orks Division
read an extract from a metallurgy test book indicating that
the term "crystallised" or "crystal growth" is now obsolete,
that is, there can be no breakdown in the structure of a
material unless it is caused by some outside factor, such as
the flexing mentioned by Ballarat.
"'Strength of Materials' by Timoshenko and
MacCullough (T949T^
The term 'fatigue' is an unfortunate one because it is
associated with the idea of a gradual change in the material.

u.
Recent investigations clearly indicate that there is no evi
dence of a change in the crystalline structure of metals by the
action of cyclic stresses, but rather that there is a develop
ment of areas of slip and a development of spreading cracks
until fracture occurs,
The term 'crystallisation' which is
frequently used to describe the cause of these failures is,
therefore, a misnomer.
Other books on the subject indicate that slip
planes (the plane in which a crystal distorts) are caused in
the metal by the application of a comparatively small force
They occur especially at
applied a great number of times,
a sudden change in section such as a shoulder or keyway.
A crack starts from (a)

the surface at a slip-plane and follows this plane for
a short distance,
Then the crack usually develops
perpendicular to the direction of the applied stress;

(b)

surface irregularities either in finish (small cracks
or roughnesses) or in hardness (stresses set up in heat
treatment, etc.).

Endurance limit
Up to a certain limit reversal of stress has no
effect on the steel, but above this limit the steel fatigues the higher the stress, the less the number of reversals
necessary to cause failure."

It was pointed out that engineers were apt to blame
the metal for failure whereas design and operating conditions
are usually to blame for failure of parts in service.
ACTION:
Works Division to discuss failure of short tie rods
and general testing of brake components with M. & M.T.B.
Ballarat to proceed with their theory, and inform
Branches and Works Division of vital developments.
Branches to forward to ‘.Vorks Division for examination
the next short tie rod which breaks in each Branch.
Branches to develop methods of testing so that the
mest effective scheme can be determined.
ITEM 4.
(a)

CAR RENOVATION

Painting costs.

REMARKS;
For some time Bendigo had been concerned with the
cost involved in renovating tramcars internally and externally,
and as from August, 1952, had kept records relative thereto,
with the object of making a comparison of costs with other
Branches.
Information was supplied regarding the following
work carried out on the interior and exterior of maximum
traction car No. 23:
Exterior: Rubbed down wet and dry, then wiped with Thinners
Two coats of "Dulux" Surfacer, Reference 366-2159
No. D8057.
were applied,
;
necessary puttying having been attended to after
the first coat.
Car was finished with one coat of "Dulux"
Finishing Green and Cream, Reference Nos. 388-15175 and
388-15176, and lined with "Dulux" Pale Gold No. 388-012.
Rcof was given one coat of stone coloured lead paint mixed in
the Branch.
Truck was painted with Industrial Black Enamel
and numerals and transfer crest were fitted.

15.
Interior;

Ceiling and seats were scraped down and papered;
other parts were scraped where required,
One coat of spirit
stain and "Nason's'* Clear Varnish was applied.
The interior
of the motorman's cabin, Nos, 1 and 2 ends, was painted with
"Dulux.
Total man hours for complete job ; 944i' hours worked by two
painters.
Labour
Workshop expense
Material

£318 5
159 11
12 2

Total Cost

£489 18 10

4
2
‘t

Separate costs for exterior and interior of this job had not
been recorded, but jobs since then were being segregated "^n
this way,
o
& t.
Nenovation j'f maximum traction tramcar No. 24 had
commenced and work completed on the exterior was as follows
Car was washed with
"Wash Kleen" liquid soft soap and pan ere 1
where required,
coats of "Lulux" Surfacer No, 366-215
were given, the necessary puttying being anplied after the
first coat.
it v/as finished v/ith one coat of "Dulux" Green
^ ^
Roof was
and Cream Reference Nos, 388-15:75 and 388-15176,
given one coat of stone co2.oured lead paint, and truck was
given_ one coat of industrial Black Bnamel,
Body was lined
with "Dulux" Pale Gold No, 388-012 and numerals and transfers
were fitted.
The interior had not been completed to date of
conference.
Total man hours for exterior, 278-f hours worked
by two painters.
Estimated co-t pending calculation of
exact average rate L'h-terial
Labour
V^orksbop expense
Total Cost

£5 12 11
97 4 8
58 13 10
£162 11

5

It appeared as if th ^ final costs of this car would be an
improvement on the previous one,
In reply to a question as to the extent of the
economy that could be observed in na,intenance,
. the Works
Manager reported that the Engineer and Manager had advised
that maintenance money could be spent at the discretion of me
Branches provided the expenditure remained within the tramway
budget provision for that Branch,
Ballarat had not taken out c.i a-nalysis of time spent
on repainting tram cars, but it was estimated that 1,000 man
hours would be required to do the work in Balla.rat as carried
out in Bendigo, at a cost of between £500 and £600,
This
estimate included complete scrapping down and revarnishing,
including the roof and the floor.
Bendigo stated that no work had been done on the
floor of the tram referred to in their costs.
Geelong also requested this item for the agenda,
their wish being to ascertain whether the quality of workmansliio
Efforts had been
aimed at in that Branch was still too high,
made over the last eighteen months to reduce costs of painting
tramcars.
Where the body of the tramcar was in reasonable
condition, it was only rubbed down and standard "Dulux" proce
dure applied.
In other cases where a collection of 20 or 30
coats had accumulated, causing a tendency to chip off, paint
was burned off before standard "Dulux" procedure was applied.
Recent costs of painti^ng two tramcars were as follows;

16.
Tram
No.

No. of
Man Hours

Labour
Cost

Workshop
Overhead

Total
Material ^Sundries Cost

3

915

£313

£172

£46

£10

£541

8

856

£300

£153

£31

£10

£504

Geelong thought that at Ballarat and Bendigo the
carriage painters may he working under the supervision of the
Depot Foreman, in which case no workshop overhead would he
included in their costs.
If such workshop overheads were
deleted from the Geelong figures, the average would he approxi
mately £360.
In Ballarat the painters work under the supervision
of the depot foreman for discipline, and in Bendigo under the
workshop foreman for discipline and depot foreman for quality
of work.
The "Sundries cf Geelong's costs included Workers'
Compensation, hut in Bendigo this element came under "Workshop
Expense."
One point queried hy the conference was that the
Geelong material was given as £46 and £31, whereas the Bendigo
material was listed as only £12, so the respective Branches
agreed to check these amounts.
In comparing any of these costs it must he rememhered
that those given hy Geelong were for single truck cars, whereas
those given hy Bendigo were for maximum traction cars.
Ballarat thought that the length of time taken to
repaint trams was excessive, and although they had often
considered the matter no reason could he found for the
apparently long time, as the men appeared to work constantly.
7/orks Division queried how many painters were engaged
in each Branch, to which Bendigo replied two, Geelong three
and Ballarat two.
Ballarat considered that the same amount of work will
not he necessary in the future as had been carried out in the
last three or four years, and the time, therefore, should he
reduced hy approximately one-third.
For interior painting in Ballarat seats are not
removed but window frames and sashes are.
In Geelong, all
seats are removed for a complete overhaul, hut it was felt
that this may not he necessary in future.
A general discussion took place on the painting of
ceilings, and as agreed to at the last conference, a centre
white panel should he installed in all maximum traction cars
where it is considered that scraping down for revarnishing
would he more costly than the fitting of a white panel.
Also, as the general opinion is now moving in favour
of the introduction of white ceilings in all trams, Y/orks
Division stated that there would he no objection to using white
paint in lieu of varnish, provided that it was used with
discretion; that is, it should not he used on tramcars where
rain splashes from the ventilators would create a dirty condi
tion in a very short time.
(Attention is dra'Ana to page 16 of the 1952 conference
minutes for previous discussion on this matter.)

17.
Works Division suggested that information could
pernaps he obtained from Mo & M.T.B. regarding painting, with
the object of determining how much money is spent on painting
each car.
ACTION:
Works Division to ascertain from M. & M.T.B. their
procedure regarding painting of tramcars and the frequency
with which this work is done.
Where desired, ceilings to be painted white in lieu
of varnishing, provided favourable conditions for-such treat
ment exist.
A central white panel to be installed in maximum
traction cars where it is considered such treatment is more
economical than re--varnishing.
ITEM 4.
(b)

CAR RENOVATION

Refresher coats.

REMA.RKS s
Ballarat reported the successful application of
refresher coats in that Branch,
In cases where the paint
or enamel surface of tramcars was intact but dull and dirty,
a light rub with steel wool and a coat of clear "Dulux" had
After three or four months' service this
been applied,
surface still looked like new, and Ballarat v/ere hopeful that
this would appreciably increase the periods between paintings.
Ballarat
The cost of refresher coats v/as between £30 and £40.
also gave attention to the cracking of paint work around
window sashes by applying a primer and some cream or green
paint immediately the crack developed,
It was hoped that
deterioration from cracks in this way would be prevented.
Geelong had not in recent years attempted any
painting of tramcars with refresher coats,
Many years ago
several cars had been done by cleaning down with steel wool
and water, and then recoating with Taubman's L52 body varnish,
but this had not been successful as the surface crazed and
had to be removed at a subsequent painting either by burning
off or removing the varnish with ammonia,
Geelong's
experience in the past with clear "Dulux" on the outside of
the sashes had been that it was not very durable; no where
An alternative to the
near as durable as 'Dulux" enamels,
This could be done
refresher coat was cut-back and polish,
with synthetic enamels.
Ballarax were not in favour of the use of cut-back
and polish, preferring the use of plain water without soap of
any kind, but Geelong stated that its use was necessary in
their Branch because of the accumulation of "scum" on trams.
Bendigo, on the suggestion of Ballarat at the last
conference, had given eight single truck cars a refresher coat
of Clear "Dulux" No. RC.147, pending a complete repaint at a
future date.
Experiments in the removal of grime from the
surface before application of "Dulux" had caused them to decide
on a wash over with "Wash Kleen" ammoniated liquid soap in
water, with the use of neat "Wash Kleen" immediately removed
by water on parts where it is difficult to clean off the dirt.
Rubbing down had not been successful because the uneven abrasion
A truck
was very obvious when given the clear "Dulux" coat,
car could be washed over in 16 man hours and a coat of "Dulux
applied in 16 man hours, making a total of 32 man hours at an
Car No. 14 which had been treated
estimated cost of £20.
recently, and car No. 20 prepared in several stages, were

J

18.
later inspected in the Depot by members of the conference.
ACTION:

Nil,
ITM 4.
(c)

CAR RENOVATION

Cleaning sponges.

RES/IARKS:
Bendigo reported that synthetic "Spongtex" and
natural sea sponges issued from Store (cost 10/6d. each) had
not given as muoh wear as a sample foam rubber sponge purchased
at a local store for 2/-,
They recomunended that arrangements
be made for stocking of foam rubber sponges of minimum dimen
sions 6” X 4" X 2" in preference to "Spongtex” or sea sponges,
and queried what the other Branches used for wet cleaning of
cars.
However, Geelong stated that they had iound the
synthetic "Spongtex" sponges to be superior to other types as
they lasted longer and held the water better.
In their opinion
foam rubber sponges (2/5d.) did not hold water long enough, and
natural sea sponges (lO/-d.) fell apart whilst being used.
Although with the rubber sponges the men have to dip them in
the water more often, thus taking longer over the job, the
difference in cost from the "Spongtex" is great and well worth
considering.
Ballarat used "Spongtex at the rate of approximately
three per week - last year's requirement being 130.
They were
satisfied with these sponges, but were prepared to try the
cheaper mbber ones as suggested by Bendigo, in an attempt to
reduce costs.
Geelong advised that rubber sponges were available
from S.E.C. stores, and in consequence, Bendigo decided to
requisition them from that source,
.
r'
Works Division requested that the view of the Branches
in this matter should be raised officially, so that they could
advise Stores what type of sponge to hold for tramway work.
It was thought that the Commission, in buying sponges, may
have a number of uses in mind, such as motor vehicle washing,
office cleaning, and window cleaning,
It was agreed that
natural sea sponges were definitely unsuitable.
ACTION:
Branches to advise ‘/orks Division officially of
their opinion regarding use of the different types of sponges,
so that the information can be passed on to Stores.
ITEM 5.

TROLLEY 'JVHEELS.

REMARKS:
The question of trolley wheels had been first raised
for the 1951 conference in an endeavour ■'■o ascertain why the
mileage obtained differed so greatly between Branches as well
as between orders.
Also, it had been desired that the one
type of wheel be used in the future if possible, as Geelong
were using four-spoke "V" profile and Ballarat and Bendigo
three-spoke "U" profile.
Ballarat had been emphatic on the "U" profile and
Geelong had preferred the "V" profile, althou^ both Branches
had experienced double-grooving,
Geelong had suggested a
common pattern that would enable each Branch to retain their
particular profile, but they did indicate their willingness to
try further test samples of the "U" type wheel.
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All Branches had stressed that comparatively low
mileages had Been obtained during recent years with trolley
wheels, that is, since the suppliers have not Been M. & MoT.B.
Prom chemical.test figures read By Geelong it appeared that the
quality of material during these years had Been unreliable and
the latter comments had Been supported By each Branch.
The 1951 conference had decided that Y/orks Division
should arrange for a Batch, of trolley wheels of three-spoke
profile pattern to Be cast to a known specification and
these wheels to Be sent to each Branch which would put identi
fication marks on them and arrange for a trial.
By the time of the 1952 conference, the sample wheels
from Bendigo and Geelong were availaole But those at Ballarat
were still in service and many more miles wore expected from
them.
Geelong had reported that during the period that
these wheels were in operation, numerous complaints had Been
received about non-operation of signal lights and trolley poles
The same trouble had Been
leaving the trolley wire at frogs,
experienced with the M. & M.T.B. trolley wheels that wore exis
ting on the maximum traction trams that had Been purchased in
1951.
Geelong also had pointed out that, as most of the
special work and overhead had Been m.anLifaotured for use of
their particular "V" profile, this would account for difficulty
experienced with the profile produced to Ballarat and Bendigo
standards,
A lot of work would Be involved in Geelong if they
were to use the standard three-spoke "U" wheel.
The "U" wheel is I-I/4" wide and the "V" wheel I-7/I6
wide.
At the 1952 conference it had Been resolved that,
after return of all the sample trolley wheels to Richmond,'Yorks
Division would have these cut into sections and send pieces to
each Branch for comparison of profile. This action subsequently
was carried out and a copy of the procedure used in Ballarat
for trolley wheel maintenance was sent to the Branches ’with
the sample sections.
Geelong now submitted this item for inclusion in the
1953 agenda to endeavour to ascertain the reason for the various
results obtained from the test wheels tried out By the three
Branche s.
The considerably higher mileage in Ballarat Branch
was obtained at least in part, By wearing the wheel down to
a greater extent than the other Branches,
A far greater
mileage But nowhere approaching the Ballarat figures, could have
Been obtained from the two Geelong test wheels. But they had to
Be withdrawn prematurely from service Because of their non
operation of signal lights and de-wiring at frogs.
An inspection of the various samples of trolley wheels
had indicated that there was more pitting of the groove caused
By arcing on the Geelong wheels than the Ballarat wheels.
Investigations were Being made in an endeavour to ascertain
the cause of this.
It appeared to Geelong that the following factors
could affect trolley wheel life and therefore may require
investigation;
1.
Analysis of the trolley wheel phosphor Bronze.
2.' The design of the trolley wheel, Bush and pin.
3.
The Balance of the trolley 'wh^el.
4.
The length and hence the angle of the trolley pole.
5.
The pressure of the trolley wheel on the wire.
6.
The type of trolley Base and its mechanical condition.
7.
The type and the condition of the trolley wire used.
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8.

9.
10.
11.
12.
13.

The lubrication of the trolley wh'eel pin and bush.
The desirability of applying graphite or some other
lubricant to the groove of the wheel.
Atmospheric conditions.
The disposition of the trolley wire in relation to
the centre line of the tram on the straight track.
The correct location of the trolley wire on curves.
The design and condition of the overhead ears, frogs,
section insulators, etc.

It was agreed at the conference that two additional
factors could be added to this group;14.
15.

Regular reversing of the trolley wheel to keep
double grooving even.
Elimination of the re-iurning at a certain period in
the life of a wheel.

The factorswere listed as a result of investigations
in Geelong,
In particular, it had been noticed that there was
apparently a big difference between the design of the Ballarat
ear and those of Bendigo and Geelong.
Samples of these ears
from each Branch were shown round to the conference. . Ballarat
had the smallest ear with a lighter wheel in conjunction with
it; Geelong had a heavier wheel and a heavier ear.
As far as balance is concerned, Works Division
suggested that two new wheels from each Branch taken out of
stock by a storeman be sent to them for testing dynamically;
although. Ballarat considered that more, salient factors than
balance were responsible for different mileages,

X

Ballarat also considered that a useful experiment
would be to take a trolley wheel in its normal operating
condition, preferably one which had had half its life and,
by some means to be determined, measure the effort required
to rotate it.
This would show whether, for any reason at all,
the wheels in Ballarat have less drag and are more free to
rotate.
After the 1952 conference, Bendigo modified their
One she dman had
procedure for maintaining trolley wheels,
been made responsible for the servicing, thereby giving a
closer routine and inspection.
Trolley wheels were being
reversed regularly as the condition of the groove required.
"Shell Compound No, 3" was being used on the collector spring
and spindle instead of "Microid Type 'M'" oil which when used
previously had dripped on to the tram roof.
Morgan Crucible Co.
Ltd., "Reservoil" bushes were being used in lieu of "Microid
Self-Lube" bushes.
Already, a considerable improvement in
service miles had been experienced, and Bendigo are not now
re-machining with the exception of reducing the depxh of groove
in order to operate signal switches.
This was necessary
because the contact between trolley wheel and switch was made
at the top of the switch side plates which were set on the
taper.
Arcing occurred between trolley wire and wheel groove
as the depth of trolley wheel groove deepened.
It was understood that Ballarat modified their signal
switches so that the signal contact plates were parallel and
contact pressure was made on the side of the wheel.
The life of trolley wheels in Bendigo in the last six
months had increased from 6,000 to 14,000 miles.
Ballarat suggested that the mileage improvement in
Bendigo might be due to improved metal since Works Division
had been exercising control,
Ballarat mileages also had
improved.

21.
Geelong felt that the thicker ear used in Geelong
and Bendigo must he a contributing factor, as little improvement
It was considered that the thicker
had been shown in Geelong,
ear caused excessive pitting through the wheel "bouncing" onto
it.
Ballarat mentioned the need for improving the
This
quality of the ear casting to ensure a better groove,
would save machining in the Branches to make the ear fit the
wire.
’●7orks Division decided to check patterns, and
arranged to take a sample from each of the three Branches.
Geelong queried whether they should continue to use
a non-standard profile.
A complete new trolley wheel together
with all machining and bush would cost approximately £3/l0/-.
Geelong had 10 maximum traction and 8 "Pengelly" trams, with
This
two trolley wheels each, as well as 10 single trucks,
would mean the replacement of approximately 50 wheels at a
Between 20 and 30
cost of £3/1O/- each, totalling £175*
wheels in stock would be worn out before the change was made.
All alterations would have to be made during one v/eekend,
and overtime would be necessary.
Works Division considered that it would be advisable
A stock could
for Geelong to revert to the standard profile,
be built up over a period by quarterly procurement.
In reply to a query from Geelong, Ballarat stated
that graphite was not used in the grooves in that Branch.
Of the thirteen factors submitted by Geelong as
affecting ’trOLlley wheel life, it was agreed that the following
action has-,'been, or could be taken to ensure uniformity between
the Branches.
Factor
No.

Action

1 .

Clnse check on the specification of castings by
Works Division.
Already being watched closely.

2.

Should already be a standard design.

3.

Future test wheels to be balanced by ^orks Division
should show if this is an important factor.

4.

Even if length the same, height of trams and there
fore angle may vary slightly.
This could be standardised in accordance with the
following M. & M.T.B. figures:25 lbs. for maximum traction cars at 18-1/2 feet
20 lbs, for single truck cars at 18-1/2 feet.

n

5.

6.
7.

Design and condition.may vary between trams.

8.

The lubrication procedure could be standardised.

9.

Ballarat consider that a lubricant on the groove
is not necessary.

This factor may vary not only between Branches but
between routes.

10.

This varies between Branches.

11.

The majority of single track has two similarly
placed trolley wires.

12 & 13. These may vary between Branches, although standard
I ear castings will be supplied in future.
14 & 15,] These already have been standardised in Ballarat
and Bendigo.

22.
ACTION;
Works Division to have ear pattern amended to ensure
a more definite groove.
Two wheels from each Branch stock to he sent to
vVorks Division for testing dynamically and these, after
balancing, to be used as further test wheels.
Works Division to obtain samples of ears from each
Branch and check patterns, the lighter type of ear being
preferred by the Branches.
wheels.

Geelong to revert to standard design for trolley
ITM 6.

ONE-MAN OPERA.TION

REaiARKS;
This item was included in the agenda to provide
opportunity for members to raise any points of interest or
q.ueries while all concerned were present.
Bendigo advised that maximum traction car No. 18,
which was converted for one-man operation, would be in the
Depot for inspection if desired,
Since extra shunting of
trams was necessary at present in the Depot to avoid using this
car at peak periods, Bendigo suggested that it could be re
fitted with the four seats pending its full-time use on one-man
operation,
This car had been used for a period after it was
converted and there were a number of queries raised on the
motorman's daily return - mostly complaints in respect of the
No Union
reduction in seats in the open section of the tram,
trouble had been experienced until after the Geelong conference
in January, when it was realised that cabin treatment was
It is understood that
different from Ballarat and Geelong,
the traffic personnel have not been using this tram as much
as the others, although they had been requested to use it as
a two-man car as frequently as other trams.
Ballarat replied that the alterations did not seem to
suit the Union, as they had received a request that Car No. 38
be restored to its original condition, and had also been told
that traffic personnel would not operate this tram with the
This matter had been
front door open even as a two-man car,
referred to the Engineer and Manager.
Geelong to date had not operated their converted car.
In reply to a query from Bendigo regarding the'
restoration of the seats in the converted trams. Works Division
stated that it had been suggested that smoking be permitted in
the rear saloon as well as in the open section, with a suitable
notice stating "Smoking in rear saloon only," thus providing
more sitting accommodation for smokers.
Ballarat stated that the Departmental Tramways Super
intendent concurred with this.
Bendigo agreed that most objections would be overcome
if smoking were permitted in the rear saloon, as people now
standing in the open section could then move into the rear.
However, this would need to apply to all operations of these
trams, i.e,, one or two-man conditions.
All B-ranch Managers agreed that this recommendation
should be made.

►
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ACTION;
Branches to make a recommendation to the Engineer &
Manager that smoking in rear saloons he permitted.
ITEM 7.

EMPLOYEES' DUTIES

REMASKS;
At the 1952 conference, Geelong requested the
establishment of a line of distinction between duties that may
It was
be carried out by shedmen and shedman's assistants,
resolved that Works Division investigate with Branches, the
possibility of separating these duties.
However, a later thought was that such a distinction
may not be practicable in the smaller centres, particularly
Bendigo, so that if the paying of higher rates for certain
duties has overcome the Ballarat problem, and at the same time
has not created any problem for Bendigo, then it may be better
to postpone indefinitely the establishment of segregated duties
unless Geelong have a good reason for the separation and again
request it.
In addition. Works Division considered that a
Union problem may be created if a line of distinction in such
unskilled work were attempted.
Geelong still considered that there should be a
definite line of demarcation between shedmen and shedman's
assistants,
They were aware that car cleaning in Ballarat
and Bendigo was sometimes done by shedman's assistants,
but this work was never asked of them in Geelong, as 3 car clean
ers were employed.
Bendigo did not desire a line of demarcation, since
it was more expedient to be able to switch men about as the
urgency arose,
Depot employees had not been discontented
concerning duties or rates of pay, especially as it now was
possible to arrange for certain shedmen to do work which
carried tradesman's rates.
In Bendigo, no shedman's assistant
The cleaner worked
was on duty from 10.30 p.m. till 4.30 a.m.
alone during that time, and acted as watchman and attended to
infrequent telephone calls.
Ballarat supported Bendigo in that no change
be made from the present arrangement.

should

Geelong requested other Branches to state the duties
their shedman's assistants performed, and these were ennumerated
as follows:
Ballarat ; Renewal of brake blocks.
Some maintenance work done up to a certain point.
Defects reported as a tram comes in.
Cleaning of mess-rooms.
Sweeping out and general cleaning of trams including
dusting, but not washing.
Bendigo

;

Similar work to Ballarat, i.e. Minor adjustments and changing of brake blocks.
Cleaning is usually done by cleaners, but shedman's
assistants are called in to do washing and cleaning
in an emergency.

Geelong then decided that as shedman's assistants were
used as cleaners in the other Branches, this should be possible
As far as night telephone calls were
in Geelong also,
concerned, a telephonist/watchman was on duty at night, the
number of calls between 12.30 and 5*30 a.m. averaging one per
night.

24.
ACTION:
Segregation of duties not to be carried out, but
Geelong to arrange for shedman's assistants to perform the
same type of work as that done in other Branches.
ITM 8.
(a)

GENERAL DIoCUSSION.

Visits of depot foremen to other Branches.

REMARKS:
Geelong again raised the question of depot foremen
travelling between the three Branches for general inspections
and discus'sions.
It was agreed generally that this would be beneficial
and arrangements were made for the Depot Foremen from Ballarat
and Bendigo to visit Geelong on 13th April when the tramway
conference was being held there.
If such meetings are a success, the idea could then
be extended to include the track foremen.
ACTION:

Nil.
(b)

Mats for the use of motormen.

REMARKS:
Ballarat reported that suitable coir mats for use
Those
by motormen have not been available for some time,
supplied have been too large and not sufficiently thin for
At
the motormen to reach the bell push and the sander.
present there are only three cars in Ballarat equipped with
mats and some complaints, therefore, were expected when cold
weather started.
Geelong and Bendigo had not experienced any difficulty.
ACTION:
Ballarat to.advise Works Division of requisition
and order number, dimensions and maximum and minimum thinness,
so that this matter could be followed up.
(c)

Cash bags.

REMARKS;
Geelong raised this item as they had bags in stock
which could be used by other Branches if they were short.
Works Division stated that sample bags made to a
modified S.E.C. and M. & M.T.B. standard were at present in
circulation at the Branches, and after due trial a report on
these should be forwarded to the Departmental Tramways
Superintendent.
For the information of Ballarat, Works Division
advised that the reason for the last bags supplied to Ballarat
costing £9/9/- each was that more partitions were included
This has been the subject of
than in the standard bag,
separate correspondence.
ACTION;
Branches to submit to Departmental Tramways
Superintendent comments on sample bags now in circulation.

25.
(d)

Clocking facilities.

REMARKS:
Bendigo queried whether other Branches had
facilities for employees to "clock on", the replies Being
that no clocking on is done in Geelong, and the clock in
Ballarat is usually out of order.
However, '.i^orks Division considered that clocks were
essential, and arranged to send to Branches catalogues on
the type of clocks in use at Richmond,
Geelong considered that if clocking on were intro
duced, it should be uniform throughout all departments of the
Branch, and include office, distribution, works, etc.
ACTION:
Works Division to send Branches catalogues and any
further action to be at the discretion of the Branches,
ITM 9.

BIELD INSPECTION, BENDIGO.

A visit was made to the tramway depot and the
following items of interest were inspected and discussed.
(a)

Testing of brake mechanism components (Page 12, 1953
minutes).

(h)

Maximum traction tramcar No. 18 converted for one-man
operation (Page 22, 1953 minutes).

(c)

Single truck tramcar No. 20 showing various stages of
external cleaning (Page 17, 1953 minutes).

(d)

Single truck tramcar No. 14, recently given a "refresher"
coat of clear "Dulux" (Page 17, 1953 minutes).

(e)

Maximum traction tramcar No, 23 in which, in September
1951, rubber floor covering was installed in the saloons
and "Plintkote" in the entrances (Page 16, 1951 minutes).

(f)

Various makes and types of brooms used for car and track
cleaning and the life obtained from each (Page 41, 1953
minutes).

(g)

Maximum traction side bearing wear castings (a) as now
used at Bendigo and (b) as supplied against a recent
order (Page 40, 1953 minutes).
oOo
The Bendigo Conference closed at 5*50 p.m.
—oOo—

26.
GEELONG CONFERENCE
ITEM 10,
(a)

TRACKS.

Rooter for track opening.

REMARKS;
Ballarat desired to know whether other Branches
used any rooter tine or scarifier attachments on road rollers
for opening up tracks in the case of lifting or repair work,
and with what success,
It was indicated that initial
difficulties were experienced with the scarifier attachments,
hut with certain modifications the device was then giving
satisfaction.
Bendigo reported that no scarifier attachments were
fitted to their road roller.
For opening the road adjacent
to the rails, they used a single share road rooter plough which
The method was somewhat
was towed by the road roller,
primitive, since it usually required one man to steer the plough
and another man to stand or lean on the lower portion of it
in order to keep the rooter into the ground to lift and break
the road surface.
In Geelong no rooter or scarifier attachments were
used on the road roller for opening up the track surface in
This work was
the case of lifting or other repair work,
carried out with a pneumatically operated jack hammer,
They
considered that the McDonald Imperial Super Diesel Oil
Engined Type V,M. Tandam Road Roller had not sufficient power
(it being rated at 20 B.H.P. at 500 R.P.M, and 25 B.H.P, at
600 R.P.M.) to operate a rooter or scarifier attachment, as
it had been foimd that this roller could not tow the bitumen
It had also been found
boiler up certain hills in Geelong,
that this roller had difficulty in obtaining sufficient tractive
grip on road construction where it was required to consolidate
6" or more of metal.
In some places in Geelong stone sets ',/ere
used in the sealing of the 9" adjacent to the rail, and it was
doubtful whether a rooter could be used to remove these.
vVorks Division stated that at infrequent intervals
Ballarat had requested them to procure metal for manufacture
of rooters or tines for the road roller,
Various specifications had been recommended by steel suppliers but evidently
none had been as successful as desired, and information concern
Some
ing the practice adopted by other Branches was sought,
tines had been manufactured at Richmond and others at Ballarat.
Some of the steels that had been procured for the work were as
follows;

Q7
Carbon
Manganese
Nickel
Chromium
Molybdenum
U,T,S.
Remarks

,40
.70
1 ,25
,50

55
jUsed for
1 recent
I
I order by
j Works
I Division

Recommend-|Shafts
ed for
i

K8 or
DSC-08
.80
.25

Approx.
50/100

R4 or
Vibrac
V30

R5 or
Vibrac V45

.30
,60
2.50
.60
.60
55/100

.45
.60
2.50
.60
.60
60/120

Recommended'Requested
by Jelbarts by Balla(Tractor
rat. SupMakers) plied in
Ballarat
Mar. 1951

Recommended by
Commonwealth
Steels

Dies,
knives and
quarry
tools

Same as R4 with
I
additional sur
face wear, e.g.
highly stressed
gears and shafts. i

Highly
stressed
shafts
and axles
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Bendigo stated that the steel used for the tine of
the single share plough was Vibrac 30 which was quite
successful.
7orks Division suggested that if Branches were
experiencing difficulties in heat-treating tines, arrangements
could be made for Richmond to carry out the work to the
required physical properties.
Ballarat also desired to know whether any satisfac
tory method had been devised to remove mechanically the
Ballarat
upturned edges of rail side paving before resealing,
appeared to experience more of this trouble than other Branches.
No satisfactory method of doing this work had been
used in Geelong, a pick being used, but the work was rare as
it was usual for the whole track to be opened up for lifting,
resleepering and redogging.
Bendigo reported on their method of repairing
upturns d e dge s.
First, all dust which prevents adhesion
of the newly-poured bitumen to the road metal is blown out.
The upturned edges are broken with a hand pick if the section
is small and with a plough if the section is longer, and are
then rolled,
A penetration of hot bitumen is given and
sealed with creek or granite sand which is swept on to the
bitumen,
This work is done during summer months, and
trouble is caused by the bitumen flowing on to the ball of
4he rail causing arcing between wheels and rail, and traffic
running on the sand which gets into the groove and is powdered
by the trams.
As stated by Bendigo, the upturned edge of railside
paving is mainly caused by vibration of the rail causing
the paving adjacent to the rail to crack, allowing dirt and
dust to seep into the crack, and continued vibration and
accumulation of dust lifts the bitumen.
It was apparent that no specific tool had been
developed to remove effectively only the upturned edges, and
it was decided that, if warranted. Branches should conduct
experiments in an endeavour to obtain a satisfactory tool.
ACTION;
Branches to send to Works Division any tines which
require special heat treatment difficult to carry out locally.
Branches to conduct experiments in an endeavour to
obtain a suitable tool for lifting upturned edges.
ITEM 10.
(b)

TRACKS.

Heading of special work and rails.

REMARKS:
Works Division gave a brief history of this subject
as follows;
Geelong had been experimenting during the past few
years with building up the head of rails and special work by
Mild steel, spring steel annealed and
1-3/4" wide strip,
spring steel hardened had all been tried up to the time of the
last conference, at which it was stated that hardened spring
steel had proved unsatisfactory, and spring steel in the
annealed state was better than mild steel, the qualities of the
latter varying considerably.
Subsequently, Geelong had decided to try a higher
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carbon steel than already used, and in July 1952, 200 feet
of .099^ c, steel had been sent to them, and a similar
quantity to Bendigo, for experiments in each Branch.
Works Division considered that caution should be
exercised in the use of high carbon steels for rail heading
to ensure that ductility and toughness are not lost in gaining
extra hardness.
The following example of the physical properties of
two steels at either end of the carbon content scale, showing
the drop in ductility, was given:Carbon

U.T.S,

Elong.

R. of A.

Izod

0.14

27

44

61

90

1.15

56

7

6

2

Geelong reported at the last conference that, of
the original heading work, approximately 80^ was in a satis
factory condition; however, during the last year this figure
had reduced to 60%.
Some of the remainder had already been
replaced with the ,9% carbon content spring steel supplied in
August, 1952, and it was considered that this was standing up
better than previous materials,
They considered that the
secret of this method of reconditioning was to have a continuous
run of weld metal (stainless steel which would work harden)
The
along the groove side of the build-up to take the wear,
majority of the 200 ft. of ,9% carbon content spring steel had
been used in short lengths to build up special work.
Bendigo reported that of the 200 ft, of 1-3/4” x 3/8
.9% carbon steel purchased for them by Works Division, they
had installed 140 ft,, 125 ft. heading rail and 15 ft, heading
a switch casting.
The steel was cut into approximately 10 ft,
lengths and 3/4” holes were drilled at 4” centres, similar to
the method used in Geelong.
As this was the first rail
heading job attempted in Bendigo, costs were recorded and were
as follows;
(a) Heading Rail
Manhours

456-3/4 hours

Labour
Workshop expense
Material
Electric welder
charge

£158 10 11
10 15 3
19 15 6
4

4

1

Total Cost

£193

5

9

(b) Heading Casting
92 hours
£32

4

6 10

4

1

4

3

£39 18

7

The cost of heading per foot of rail was approximately £1/10/11
compared with the approximate cost of new 102 lb, grooved rail
of 10/- per foot, which excluded the cost of removing old rail
and installing new rail,
Since the cost of heading rail
was considerably more than the initial cost of new rail,
Bendigo doubted whether it was economical to continue with
this method,
There was also the possibility of the workhardened rail which had been stressed during v/elding, cracking
during winter frosts,
It appeared from inspection that the
heading strip was too soft for duty as the edges were showing
roll-over and appreciable wear on the inside of the groove.
Ballarat indicated that they had not experimented
with the building up of rails and special work with flat
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carbon steel.
All build-ups of minimiiin thickness were being
done with work hardening electrodes.
It was considered that, in view of the costs
submitted by Bendigo, this technique of building up may be
uneconomic, but it has certain practical advantages in
connection with special work.
ACTION:
Geelong and Bendigo to watch the durability of the
heading and to report on it at some future time.
ITEB/I 10.
(c)

TRACKS.

Sealing of roadway.

REMARKS:
Geelong desired to ascertain the method used by
other Branches when sealing roadways, for comparison with
their own method, which was detailed as follows:(1)

Grooved rail and stone sebs:
1.

Excavate, straighten rails and redog.
ii. Stone sets are placed on metal dust and grouted
with 1/8" toppings,
iii. Secondhand ballast screened through metal forks to
remove the fines, is replaced and rolled,
iv. Penetrated with hot cut-back bitumen.
V.
Covered with 1" of pre-mix (10 galls, of cut-back
bitumen per cubic yard of 3/8" screenings),
vi. Dusted and rolled.
rail and concrete blocks:

(2)
1.

Excavate, straighten rails and redog.
ii. Clean web of rail with a pneumatic chipping hammer,
iii. Precast concrete blocks are laid on metal dust,
iv. Secondhand ballast screened through metal forks to
remove the fines is replaced and rolled.
V.
Centres sealed with approximately 1" pre-mix.
Vi. Dusted and rolled.

Ballarat reported that reconditioning of the roadway
9 inches adjacent to each rail is carried out in the following
manner:
1.

Scarifier attachment to road roller opens up tracks and
all loose metal is removed.

2.

Metal is screened, replaced in track and compacted under
ball of rail and check rail,
3/4" pre-mix is then used
to fill space left by compacting, and rolled.

3.

Hot bitumen is poured over new work and I/4" quartz,
3/4" deep X 2" wide laid adjacent to rail, remainder of
new work covered with 3/4" pre-mix, 3/4" deep by 4" wide
and rolled.

4.

Pinal operation is the pouring of hot bitumen 2" adjacent
to rail and new work top-dressed with fine sand.

«

The track in Ballarat is annually sealed with hot
bitumen and top-dressed with fine sand, the method adopted
being to spread sand on the rail, then run hot bitumen on both
sides of rail; a specially designed deflector is then used to
run along the groove spreading the sand over the bitumen.
The objective of placing fine sand on the rails is firstly to
prevent the bitumen running over the rails, and secondly to
facilitate the covering of the bit-umen by the deflector.
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Bendigo described their method as follows;
A penetration coat of hot bitumen to depth approximately 4"
is given to the clean metal, over which is added approximately
1/2" layer of pre-mix; this then is rolled=
After approximately a fortnight allowing for settlement, it is sealed with
a further layer of pre-mix and again rolled. Pre-mix comprises
a ratio of 1 cubic yard I/4" metal screenings to 10 gallons of
fluxed bitumen,
The bitumen is of 800-100 penetration, five
parts bitumen to one of flux oil, depending on the weather
conditions.
ACTION:

Nil.
ITEM 10.
(d)

TRACKS.

Responsibility of Councils.

REMARKS;
This matter had been raised at the last conference
at which it had been resolved that '/orks Division should
discuss with the Engineer and Manager the necessity of writing
to Councils to remind them of their obligations in relation
to track maintenance.
However, to date no action had been
taken to contact the Councils, as a doubt existed as to whether
the Agreement was receiving the same interpretation by all
concerned.
Therefore, in order to obtain uniformity, the
interpretations of the Sections of the Agreement relative to
road maintenance, as agreed after discussion and correspondence
between Viforks Division and the Departmental Tramways Superin
tendent, were submitted to the conference as set out below:
Section 6a;
The first portion of this Section is quite clear and
interpretations should not differ, that is, in relation ti^
track levels conforming to existing road levels, but where
such is not reasonably practicable and the tracks require re
grading, then the cost is to be borne by the Commission for
Council to
the full area to I8" past the outside rails,
regrade remainder of roadway.
However, attention is drawn to the last portion
which states:All damage done to any streets roads bridges culverts
water pipes or sewers by the Commission shall be made
good by the Commission to the reasonable satisfaction
of the Engineer of the local municipal Council.'
It is interpreted that this would include the reinstatement of
roadway after necessary excavations for such items as sleeper
removal, regardless of the area concerned; that is, if it is
found necessary to make extensive excavations for repair of
tracks, the Council can hardly be expected to pay towards the
cost.
If we damage the road we must put it in order again.
Section 6b;
The main theme of this Section is that if a portion
of track is reconstructed the Commission is to remake the road
way between 18" beyond the outer rails of the track and the
Council should remake the remainder of the roadway.
Again it is interpreted that reconstruction would
cover the replacement of sleepers and, therefore, it is
considered that in such an instance the Council is not
responsible for reinstating the roadway between the tracks;
in other words, this Section only places obligation on the
Council to remake the remainder of the roadway to comparable
standard with reconstructed tracks and would Only be necessary
■
new levels effected substantial changes.
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Section 10;
This Section indicates the responsibility of the
Commission to maintain the roadway to 9" of either rail, which
would he resealing this relatively small portion after opening
for repairs to one rail only.
Section
This Section is fairly straightforward and should
Councils to
receive the same interpretation by all5 i.e
bear cost of regrading tracks if alterations to establish
levels are made by the Councilso"
In Slimming up. ■/orks Division stated that it would
appear that the only routine maintenance the Council was
responsible for was the normal maintenance of roadway between
the 9" limits, when such required repairing after natural
deterioration and not after the deterioration caused through
the Commission opening up the full width of track,
Although
to the casual observer the condition of tram tracks from rail
to rail was reflected upon the Commission, so long as 'the
neglect of the Council to carry out its obligations did not
affect the operation of the tramways or adversely affect the
Commission as to its track maintenance costs, it was considered
doubtful if conflict with the Councils should take place at
present.
’Torks Division stated that if Geelong envisaged
substantial expenditure to put tracks in first class order the
position would have been somewhat different, but little more
than keeping tracks suitable for operation was being done at
present,
Ballarat and Bendigo were in a better position as
tracks in those cities had been completely reconstructed in
the middle thirties.
After discussion, all Branches agreed in regard to
the interpretation of the various clauses as set out by Works
Division and +he Departmental Tramways Superintendent,
At the 1952 conference, Geelong had stated that in
all three provincial tramway undertakings the various Councils
did not appear to be fulfilling the requirements of the Agree
ment o
They stated that the Councils in Geelong had agreed tc
supply the Commission with pre-mix for sealing the Council's
section between rails and tracks, but the cost of this pre-mix
was charged to the Commission,
GeeHong did not agree with the
viewpoint expressed at the 1952 conference that provided the
Commission kept their 9" in good order the failure *of the
Councils to carry out their obligations did not concern us.
Any section of perished or unsealed roadway adjacent to our
tracks permitted the entrance of water which could result
Also ,
in a waterlogged track with its various consequences,
loose metal from perished or unsealed roadways could foul the
grooves and point operation,
Geelong still considered that
the Council's responsibilities should be brought to their
attention.
Bendigo reported that the Council in that Branch
was not attending to its obligations in all cases,
Ballarat indicated that no major works which were
the responsibility of the Council had been necessary.
Bendigo and Ballarat did not desire any Managerial
action initiated in Melbourne to be taken to point out to the
Councils their responsibilities, as action of this nature may
In
upset the present happy relations with these Councils,
view of this, it was decided that the Geelong Branch Manager
should approach representatives of the various municipal

r
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Councils and point out to them their responsibilities
regarding roadways between rails and tracks.
●
It generally was agreed that matters between the
Council and the Branch such as this, should, as far as possible,
be kept within the Branch in order to maintain good relations.
However, anything of a pretentious nature or of mutual
interest between Branches should be advised to Melbourne.
Further discussion took place in regard to the
reinstatement and resealing of tracks after opening by plumbers
and various public services such as Gas Companies and Water &
It was decided that the full cost of this
Sewerage Trusts,
reinstatement and resealing should be borne by the outside
authority and not by the Commission. The Departmental Tramways
Superintendent indicated that Ballarat had designed a tool
which obviated the necessity of opening up tracks in order to
install piping required by outside authorities.
Ballarat was requested to supply Bendigo and Geelong
Branches with details of this tool.
ACTION:
Geelong Branch Manager to approach representatives of
the various municipal Councils in that Branch and bring to
their attention their responsibilities regarding roadways
between rails and tracks.
Similarl'-, as far as possible,
any requests to Councils in Bendigo and Ballarat to be kept
within the Branch.
Ballarat to supply Bendigo and Geelong with details
of tool designed by them for installing piping under tracks.
ITEM 10.
(e)

TRACKb.

Expansion joints in tram rails.

REMARKS;
This item was submitted by Geelong for the
information of the conference,
It was reported by them at
the 1952_conference that a section of the track in Ryrie
Street, East Geelong, had been opened up, reconditioned,
and rails straightened, concrete blocks placed in position,
and the track resealed.
Next day an adjacent section had been
opened, the work progressing day by day along the route.
However, it had been found that when the second section was
straightened, bends appeared in the section straightened the
previous day, and it had been decided to open up the "T" rail
and decrease its length.
This had been done in four places
in each rail along 3/4 mile of track, and a total of 3-l/2"
had been removed from each rail,
The gaps in each rail
averaged 3/l6" in winter and closed up in summer.
The gaps did not now exist as expansion joints,
as the fish plates had been rewelded to the rail with a gap of
approximately l/8", meaning that in summer the rail would be
It had
in compression and in winter it would be in tension,
been conclusively proved that following the removal of these
sections of rails the remaining untouched section had a
tendency to straighten itself, and there was no reappearance
of the bends after straightening.
Ballarat stated that, theoretically, on l/2 a mile
of unrestrained track it was estimated that expansion
resulting from a 10°F. increase of temperature would be 2".
No records of rail temperature existed, but it was considered
that the range of temperature would be well in excess of 10°F.
and, therefore, expansion joints would have to be fitted very
frequently.
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However, from practical experience it had been
foimd that expansion joints were not necessary, as it was
considered that the compressibility of steel rails and the
weight of the paving, coupled with adhesion between rail and
road bed, were sufficient to overcome any deleterious effects
the changes of temperature on exposed sections of rails might
bring about.
Bendigo reported that no difficulty had been
experienced with rail creepage in that Branch under normal
conditions, since this was generally prevented by the sealed
surface being up to the rails. If a long length of track
were left open, precautions would be taken to block the outside
of rails to prevent movement.
It was agreed tha.t, generally speaking, once a
neutral position has been ascertained expansion joints are
not necessary.
ACTION;

Nil.
ITEM 10.
(f)

TRACKS.

Limit marks on loops.

REMARKS;
The Lepartmental Tramways Superintendent indicated
that an accident during the year was caused by one tram not
It was
being clear of the other when passing on a loop,
understood that one Branch had limit marks on all loops to
indicate proper stopping positions, and this may be well worth
consideration by other Branches.
Geelong reported that the accident mentioned occtirred
in Geelong Branch in High Street, Belmont, adjacent to the
Belmont Hotel, at a "D" loop with the straight track off centre.
If a tram was stopped on the straight track at the loop and
cars were parked outside the hotel, all other outgoing traffic
was delayed,
To prevent this, it was usual for the outgoing
tram to stop at Mt. Pleasant Road, approximately 100 feet from
the loop,
V/hen the incoming tram was near the loop the
outgoing one started and they passed each other slowly in
the loop,
A similar position obtained with the equilateral
If a tram stopped
loops in Pakington Street, West Geelong,
in a loop and cars were parked adjacent, no other vehicular
traffic could pass| so the first tram stopped in the centre
As the other car
of the road just before entering the loop,
entered the opposite end of the loop the waiting car started
up and they passed each other slowly in the loop.
Geelong considered that in all other cases of loops
in wide streets it was desirable to have limit stop marks
installed.
Bendigo stated that approximately 12 months ago,
white limit marks were painted on tram tracks with "Solpah"
paving paint and these were still repainted when required.
A cross was painted between rails about a car-length from each
This was done to enable the motormen to
end of all loops,
know they are approaching the loops during the winter period
A white strip was
when streets are not lit after midnight.
also painted across the track, half width from the R.H. rail
at stops oh loops, to enable trams to clear each other at
these positions.
All loops in Ballarat were marked with a white cross
painted on the roadway between rails to indicate the correct
position to be taken up by the waiting car.

f
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It was deciaed that as this item was purely a traffic
matter, the Departmental Tramways Superintendent should
discuss it at a forthcoming traffic conference at which the
three Branch Managers will be represented.
ACTION:
The necessity of limit marks on loops to be
discussed between Branch Managers and Departmental Tramways
Superintendent.
ITEM 11.
(a)

TRUCK MAINTENANCE.

Weight distribution.

REMARKS:
Works Division stated that, from experience in the
Branches, it appeared that it was very important to have the
correct weight distribution between driving and pony wheels
of maximum traction tramcars.
If there were insufficient weight
on the pony then derailment would occur.
During the year, concern was felt in Geelong over the
frequency of derailments, and a check of weight distribution
revealed that in some instances there was little or no weight
Checking was carried out in Geelong by
on the pony wheels,
the use of a long lever, fulcrum and weights, but this system
was rather bulky and awkward to handle.
It was understood that Ballarat used a hydraulic
jack for checking che weight, the pressure required for a
certain weight being known and this, therefore, was read from
the pressure gauge in the jack system.
Inquiries had been made into the availability of
scales, but it appeared that the cost of any suitable scale
would be in the vicinity of £250-£300, and the expenditure did
not seem justified in view of the effective use of a hydraulic
jack as a weighing device, made by Ballarat.
Geelong distributed copies of Drawing No. GE.T7-7713
showing the lever arrangement referred to by Works Division,
and Ballarat detailed their method as follows:1.

By means of hydraulic jack, pony axle is lifted until
just clear of rails.

2.

Pressure on gauge is noted, and nuts of spring post
adjusted to give required reading of 380 lbs. per sq. in.,
which corresponds to 25^ of weight carried by driving
wheels.

Bendigo indicated that no difficulty was being
experienced in that Branch by derailments due to unbalanced
Their method
weight distribution on driving and pony wheels,
of adjustment was, before dismantling each truck, to determine
by means of straight edge and level the height between the side
bearings and compression block.
From long experience, this
measurement was approximately 1-3/16".
Where the truck was
being dismantled for change of wheels, the wheel diameters were
checked and the compression block adjusted to compensate for
any differences between new and old wheels.
Follo'ving a general discussion,it was decided that
both the lever arrangement used at Geelong and the hydraulio
jack used at Ballarat were suitable for determining the
particular objective, but that the hydraulic jack method was
more convenient.
Bendigo was requested to endeavour to rig up a
suitable hydraulic jack so that accurate measurements could
be made.
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During the discussion appertaining to this item,
the (question arose as to which of the particular ratios 60/40, 66/33, 70/30 - was correct.
It was left to Yorks
Division to make investigations in this regard.
For general information, Yorks Division submitted
the following theory in relation to maximum traction bogies:
"The pony wheels are the main turning force on the
maximum traction cars because the theoretical turning point of
the bogie is 6" from the centre of the driving axle and 3'6"
from pony axle; therefore, the turning couple of the pony is
the greater.
Yhen running on the straight, the top of the
compression spring post fits into a 'dished' recess on a plate
on the body.
VYhen curving, the post must come out of this recess
and in doing this there naturally is a greater compression
on the spring, and this force should keep the pony wheels on
the rail.
Any resistance of readily coming out of the recess
could tend to stop the bogie turning and thus cause a derail
ment; therefore, it appeared essential that;(a)

correct weight distribution must be maintained on the
driving and pony v/heels;

(■b)

too much coning must not be allowed on the flanges
as this assists in 'climbing' the rails,

(c)

bearings must be kept in good order to eliminate
excessive side movement;

id)

body side wearing plates must be well lubricated.

If a rear bogie becomes derailed it could well be due
to one of the above.
This also applies to the front bogie,
but mainly to the rear.
ACTION:
Bendigo to endeavour to rig up a suitable hydraulic
jack so that accurate measurements can be made.
Works Division to make inquiries regarding which
of the particular ratios - 6O/4O, 66/33? 70/30 - is correct.
ITM 11.
(b)

TRUCK MAINTENANCE.

Tyres - wear on maximum traction cars.

REIYIARKS:
Ballarat indicated that it had been noted that the
nature of the tyre wear on these cars varied appreciably;
e.g ● ? in some cases the flanges on all four wheels of a bog ie
wear outwards on one side and inwards on the other, and the
effect in others is diametrical.
No apparent reason had
been found, and although careful records were now being kept
these were not extensive enough for any consistency or
"pattern" of behaviour tc be revealed,
They desired to know
whether other Branches had experienced a similar effect or
deduced a possible cause.
characteristi c
Geelong reported that the particular
submitted by Ballarat Branch, where the flanges on one wheel
wear outwards and on the opposite side wear invs^ards, had been
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noted in Geelong not only in connection with maximum traction
trucks but also with single truck trams.
They put this
phenomena down to the wheels becoming of different diameters
with wear, the larger diameter wheel tending to run ahead of
its mate, forcing the flange of the smaller diameter wheel
against the head of the rail, the larger diameter wheel flange
being worn away by the check of the rail.
This viewpoint was held by the M. & M.T.B., because
in all their depots they inspected flange wear and where they
discovered lack of uniformity they knew from experience that
the tyre which was worn on the check side was the biggest
diameter tyre and, therefore, this tyre was ground down
slightly smaller than the other in order to correct the
conditiono
This_differential wear in the diameters of tyres
could be minimised somewhat by proper mating and uniform
treatment during the heating, shrinking and machining operation.
Geelong also presented samples of tyre sections which
supported this contention.
Bendigo indicated that no consistency of pattern
had been noticed, or details recorded, of the wear on the
side of flanges of driving and pony wheels in that Branch.
One case had occurred on maximum traction car No. 23, where
the flanges wore on the inside of both driving and pony wheels
on one side of the truck, and on the outside of the driving
This
and pony wheels on the other side of the same truck,
was found to be due to the wooden beam of the saloon body
moving and rising, thus losing weight from side bearing
on one side causing the bogie to lock as it approached and
left the curves.
Ballarat considered that the explanation submitted
by Geelong was a feasible one,
ACTION:

Nil.
ITEM 12.

TESTING OF MOTGRMEN.

REMARKS:
The Departmental Tramways Superintendent indicated
that, in one Branch, the driving test of motormen came under
the Depot Foreman, whereas in the others it came under the
Traffic Section.
From questions asked at an appointment
interview during the year it appeared that some drivers were
not as conversant with the technicalities of a tram as they,
perhaps, should be.
In Geelong, new motormen receive their instruction
from traffic personnel,
Under traffic conditions, circumstances do not permit a thorough instruction and demonstration
in regard to the various parts and technicalities of a tramcar.
On the other hand, if the instruction is performed by a depot
foreman, it is quite possible he could not give detailed
traffic instruction.
Geelong considered that it would be
desirable, therefore, for new motormen to spend possibly two
days in the depot to obtain instruction regarding the
operations of the various parts of a tramcar, and then receive
final instructions from a member of the operational section
in traffic.
A similar idea already exists in Ballarat, where
new motormen receive one day's training in the depot prior
to training under traffic conditions, and then finish with
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a further day in the Depot where an oral examination is
A special booklet has been
conducted hy the Depot Foreman,
prepared and is used as a standard set of questions for the
oral examination.
In Bendigo Branch it was the practice for recruiting
motormen to spend a half to ^cne day in the depot being
informed by the foreman or shedman on the general mechanics
of trams 5 after which he does the required trips as a recruit
motorman and is examined by the Branch Tramways Superintendent.
It was considered that the knowledge gained by a motorman of
the practical side of tram operation depends on the person
concerned and on the interest displayed.
All Branches agreed that instruction both in depot
and in traffic was essential.
It also was decided that the training of motormen
should, as far as possible, be standardised and that copies
of the standard set of oral questions used at Ballarat should
be made available to the other Branches.
ACTION:
Ballarat to supply Geelong and Bendigo and \7orks
Division with copies of the standard set of oral questions
used for examination of new motormen.
ITEM 13.

MAINTENANCE COST REDUCTION.

REMARKS;
Bendigo raised this item in order to discuss the
extent to which maintenance can be reduced following receipt
of the Engineer and Manager's instruction to do so.
Works Division stated that the Engineer and Manager
had advised that he cannot give details of how maintenance
reduction can be effected, but the general principle is that
maintenance costs must be kept within the approved operating
budget, and it is the responsibility of the~Dranch to
programme the maintenance, as far as possible, to ensure that
maintenance essential for safe working is carried out even at
This other work may be desirable
the expense of other work,
but not essential,
For example, if a certain allowance were
included in the budget for renewal of some rail, and a major
repair to track became necessary to maintain the service, then
such repairs would have to be made and the rail renewal left
If the rail renewal also was
until the following year,
essential for that year, then some repainting or other work
would have to be held over.
Bendigo considered that economies must be effected
essentially in man hours, as the relative material costs
For instance, they queried the proceon each job were small,
dure adopted in Ballarat where the track welder apparently does
not have a tradesman's assistant, as they were of the opinion
that it was necessary from a safety point of view as well as
for effective working, for the y/elder to have an assistant.
Ballarat replied that an assistant works with the welder when
necessary.
Branches were asked to investigate the position to see
whether it is necessary for a tradesman's assistant to be
continually employed with the track welder,
Bendigo desired the conference Minutes to record a
comparison of workshop personnel in each Branch, engaged on
tramway work, but this was considered impossible by Geelong and
Ballarat in view of the variety of work including power station
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maintenance carri-ed out "by them,
It was agreed, however
that if possible d;he man hours allocated to tramway maintenance
would he submitted, and from these figures the average number
of men could be determined.
On seveiral occasions recently Bendigo had used their
track repair gangs including foreman, on distribution line
construction, pole hole sinking and pole erection on rural
extensions,
These occasions had been for periods up to a
month, during which no track repairs had been carried out,
Bendigo queried whether other Branches carry out continuous
maintenance to their tracks.
Ballarat stated that their gang were employed
absolutely full-time on tramway track repair, and Geelong
indicated that this was the condition in their Branch also
except for a very ^ew odd jobs that they may carry out
around the depots.
Geelong i.ndicated that as a result of the Engineer
and Manager's instruction that operational costs should be
reduced, a number of measures had already been taken to reduce
the cost of body renovations without impairing the safety of
the travelling public.
In their opinion great risks were
involved in reducing maintenance costs of trucks and permanent
way, as this must mean a lowering of maintenance standards.
The present condition of certain tracks and of portion of the
permanent way necessitated urgent measures being taken to
bring maintenance to a standard which would ensure a continuance
of safe trav-elllng conditions.
Ballarat stated that they were satisfied with their
budget position,
They considered that the best possible means
of economy are to insist on supply of first-grade materials
which will give longer wear, and also to improve methods.
Other than this, reduction of expenditure can only be effected
by further reduction of personnel, and it was considered that
this could not be done vhthout sacrificing safety.
It was generally agreed that track maintenance
problems in G-eelong were far greater than in other centres
because the tracks there were not reconditioned at the time of
acquisition, as had been done at Ballarat and Bendigo.
The /orks ITanager presented to the conference graphs
showing the actual maintenance costs for July, 1945, to
These costs which were taken from the annual
December, 1952.
report, were adjusted to compensate for increase in the basic
wage and the 40 hour week, and,as a result of such adjustments,
showed that the expeuditure had not increased despite the fact
that the trancars are now in better condition than at any other
In other 'vords it appeared that the quality of the
time.
maintenance now being carried out was reducing the frequency
of the requirement.
ACTION;
Branches no investigate the position to see whether
it is necessary for a tradesman's assistant to be continually
employed with the track welder,
■^orks Division to supply to Branches copies of
maintenance cost graphs after these have been submitted to the
Engineer and Manager.
Man-hours allocated to tramway maintenance in each
Branch to be interchanged between Branches.
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ITEM U.

METAL RECLAMATION.

REMARKS:
vVorks Division stated that it had heen suggested hy
Ballarat that where metal of a known specification is reclaimed,
(that is, worn suspension hearings, trolley wheels, etc.)
arrangements could possibly he made for such metal to he
segregated and supplied to the foundries producing new castings,
under more favourable terms than sale as scrap metal.
7ith this idea in mind, inquiries were made hut,
unfortunately, the foimdries supplying non-ferrous tramway
castings will not buy hack any metal under any terms other than
"commercial scrap,
They considered it too risky to -^ake the
specification for granted, and as tests would he necessary to
assure them that all is well, it was more economical for them
to prepare metal from the raw elements for special specifica
tions and use the scrap for unimportant items.
In addition, the Salvage Section of the Commission
stated that, although it was realised that a slightly higher
price could he obtained for a metal of known specifications,
the internal administration necessary did not justify the
separation from the general scrap unless it was in hatches
of at least 2 cwt. and even then they did not favour this idea.
As a result of this, it appeared that it may not heworth while to proceed with this suggestion.
However, Ballarat indicated that at Yallourn it was
usual for some non-ferrous castings to he obtained from sup
pliers who were prepared to cast to scrap metal supplied hy
the Commission, provided some phrasing was included on the
order such as "Castings in metal supplied hy the Commission' that is, the foundry could not he held responsible for the
specification.
In view of this it was decided that works Division
should make further inquiries from the foundries to see whether
they would he prepared to cast from metal supplied hy the
Commission.
Bendigo considered that the co-ordination of reclaimed
metal to a known specification was desirable, and should have
However, it may he
some economic benefit to tramways,
necessary to accumulate the material over a considerable
period before disposal, and this could complicate book-keeping.
They suggested that the components could he sent to works
Division for segregation before passing to Stores Branch for
disposal.
Geelong considered the idea to he good, hut they
stated that there was very little metal reclaimed which, when
Machining
tested, had conformed with the specification,
characteristics and performance had proved this.
ACTION:
Works Division to make further inquiries from
foundries supplying non-ferrous tramway castings as to whether
they would he prepared to cast from metal supplied hy the
Commission.
ITEM 15.
(a)

GENERAL DISCUSSION,

Maximum traction side hearing wear castings.

REMARKS:
Works Division reported that at the last meeting
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Bendigo had raised the question as to why one type of side
hearing plate casting had been supplied when some of both
At that time
Brush and Brill type had been requisitioned,
all reasons why a standard had been adopted were not clear,
and it was decided that the matter should be given further
thought and an explanation given at the Geelong meeting.
Although no written information was available,
'.Vorks Division considered that the reasons for adopting one
type only were as follows;
1.

Birring the visits to Branches for clarification of
patterns it was found that at both Ballarat and Geelong
the tendency was to use the one type of component on both
Brush and Brill trucks wherever possible, to give greater
flexibility of spares, and the bearing plates in question
came into this category.

2.

It also was understood that the one-piece plate that is, the Brill type - had been found to be more
satisfactory than the separate pieces used on the Brush,
the reason being that as the side wearing plate became
thinner the head of the screw also became worn and
Also ,
eventually left no fastening for the loose piece,
where steel screws had been exposed, scoring of the body
strips had taken place.

3.

One Branch, either Geelong or Ballarat, had adopted
the procedure of reversing the wearing plate from one side
of the tram to the other as it was found that most of the
wear is on one angle face only and,therefore, when this
face is worn the plate can be used on the other side.

4.

In Geelong it was noticed that the side faces had been
built up by brazing, and it was stated by the depot foreman
that this idea was favoured rather than tbe loose pieces
and was considered more economical than obtaining replace
ment castings.

5.

No full set of patterns existed for the Brush type set-up,
su that, when it was ascertained that the Brill type
could be used in all maximum traction trams, no further
patterns for the Brush were made.

6.

It was understood that all these points were taken up
verbally with Bendigo at the same time, and it generally
was agreed to standardise on the Brill, solid piece type
of bearing for all Branches.

Works Division also stated that, although in the
Commission each type of assembly is spoken of as either a Brush
or Brill, both types had been made by at least the Brill
Company and perhaps the Brush Company too, as a Brill catalogue
illustrated components for both types.
It appeared, therefore,
that one was a later development of the other and the type of
casting used would be a matter of model rather than make of
7hich of the two was the latest model had not been
truck,
ascertained.
Geelong stated that the M. & M.T.B. drawings for
both Brill and Brush trucks showed the old arrangement of the
"V" type lateral wearing plate separate from the top wearing
plate.
However, certain maximum traction trams when received
had the new type plates fitted (i.e., the one-piece) and they
had standardised on this for both Brill and Brush trucks.
Ballarat similarly reported that the first maximum
traction cars received had the solid or one-piece type of
A later car had the separate "V type renewable
casting,
side wearing plate but it was decided to standardise on the
first type mentioned.
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As Geelong and Ballarat had already standardised
on the one-piece type, it was considered advisable for Bendigo
to do so as well, to which Bendigo agreed.
ACTION:
Bendigo to standardise on the same type of side
bearing wear plates as Ballarat and Geelong, that is, the
one-piece type.
(b)

Specification of steel for spur wheels ahd
pinions,’

RERIARKS:
Geelong indicated that there was a lack of
standardisation in regard to the specification for steels
included in and subsequent heat treatment of spur wheels and
pinions.
It was decided that Works Division should investigate
if an Australian or British specification existed, end if not,
should draw up, in collaboration with the Branches, a standard
specification.
ACTION:
Works Division to draw up a standard specification
in regard to steels to be used, and subsequent heat treatment
of, spur wheels and pinions, if such a standard does not already
exist.
(c)

Brooms for use on tramways.

REMARKS:
As a result of the discussion at Bendigo regarding
the inferior brooms now being supplied for tramway work.
Works Division reported that the letter given hereunder had
been forwarded to the Manager, Commercial Division, following
which better quality brooms should be made available.
"Brooms for use on tramways.
In my letter dated 27th May, 1952 (FJE/EH 52/WO.345)
it was advised that economy methods in the use of brooms were
In an endeavour to reduce
to be introduced during the year,
usage rate it also was decided to experiment with different
types and brands of brooms.
Of the many samples tried, signs of giving reasonable
service were shown by two only, viz. the Blind Institute's
●Ormond' and Mitchell's 'Ratana.
The superior service given
by these two types over the Australian Broom Company's Prince
of Brooms' on issue from the S.E.C. store is shown by the
results of a trial carried out at the Bendigo Branch, details
of which are given below.
The 'Ormond' broom was inspected after 21 days of
tramcar cleaning and it was then considered suitable for a
further 14 days of this work and afterwards 14 days of track
cleaning, giving a total of 49 days' service.
Cost 17/6d.
(retail).
The 'Ratana' cane centred broom is not suitable for
tramcar cleaning as it would wear out's'aloon floor coverings,
but on inspection after 18 days of track cleaning it appeared
suitable for a further 10 days, giving a total of 28 days'
service.
Cost 7/9d.

42.
Two types of the 'Prince of Brooms' are available,
one of 5 ties and another of 6.
The 5-ties type was used and
after 10 days of tramcar cleaning was considered of no further
use for this work, hut would he suitable for 7 days of track
cleaning, thus giving a total of 17 days' service.
Past
experience with the 6-ties type has shown it to he of little
better quality hut still of an inferior nature.
Cost 8/l1d.
The reason for the superiority of the 'Ormond' broom
(Sample A) over the 'Prince of Brooms' (Sample B) is obvious
after examination of the materials used in their manufacture.
The 'Ormond' broom consists entirely of good quality millet
whereas the other type is made up of approximately lOfo swamp
grass to which is added a very inferior type of millet.
Although initially more expensive, the 'Ormond' broom since
it has approximately three times the life of the lower priced
article would in the long run prove more economical.
In view of the above it would be appreciated if action
could be taken to have Blind Institute 'Ormond' or equivalent
quality brooms purchased for tramway use in lieu of the present
inferior brands. II
ACTION;

Nil.
(d)

Track Cleaners.

REMARKS;
Bendigo reported that one of their track cleaners
spends approximately 50?^ of his time as relieving shedman's
When the two cleaners are
assistant and car cleaner,
available, the track cleaner car is taken out approximately
Some
three times a week between 7.30 a.m, and 4.15 p.m.
difficulty has been experienced in the cleaner car holding
up the schedule of service cars when flushing points and
drains.
They sought information as to the ho\rrs of work
and number of track cleaners in other Branches,
Geelong indicated that they had two track cleaners
working 40 hours per week, commencing each day at 5*45 a.m.
Ballarat also had two track cleaners working 40 hours
per week and like Geelong they commence early in order to get
essential jobs complete before traffic becomes dense.
ACTION;

Nil.
(e)

Tie Rods,

RMARKS;
Bendigo submitted a sample of a tie rod which was
removed from their system and which apparently had been eaten
almost completely away by electrolysis.
Other Branches indicated that they were not troubled
to the same extent by electrolysis but it was suggested that
if such action were suspected in a certain place some precau
tionary measure should be taken.
ACTION;
If electrolysis is suspected, appropriate precautionary
measures to be taken when relaying track.

43.
(f)

Tail light relays.

RliMARKS:
Bendigo suhmitted a sample of a P.M.G. type telephone
relay which had Been used to replace the car type relays
It was stated
used in the tail light circuits of tramcars,
that trouble had been experienced with the car type of relay.
Both Ballarat and Geelong reported trouble with
the car type of relay, and it was decided that when future
replacements were required the better type telephone relays
would be used.
ACTION:
All Branches to use telephone instead of car relays
when replacement of tail light relays is required.

(g)

Tramcar b\miper bars.

REMARKS:
Ballarat submitted information in regard to a
collision at a loop between tramcars whore, because of the
position, the roof bows came into contact before the bumper
Tests had been made on the
bars, thus damaging the roof,
straight which had revealed that v/ith maximum traction_trams
Between
there is only 2-1/2" between the eaves of the roof,
a maximum traction car and a single truck car there is only
1-1/2" and between two single truck cars there is only I-I/4".
llien cars are in certain positions on loops these measurements
can become negative quantities.
One solution to this trouble would be the extension
of bumper bars forward to ensure that they come in contact
under all conditjons before the eaves of the roof.
It was decided that this information should be
placed on a preliminary drawing showing what extension of the
bijimper bars would be necessary.
Mention also was made of the advantage of fitting
"over-ride grills to the binuper bars.
ACTION:
Ballarat to prepare drawing showing present position
of bumper bars and the desired necessary extensions to avoid
the possibility of the roof eaves coming into contact before
the bumper bars.
ITEM 16.

FIELD INSPECTION - GEELONG.

A visit was made tc various sections of the Geelong
system to view track work, and subsequently to the tramway
depot, and the following items of interest were inspected and
discussed.
(a)

"Double Cross fabricated from standard rail section, for
At present in
the Moorabool-Ryrie Street crossing,
depot yard awaiting installation.

(b)

Degree of wear that has taken place in sections where the
rail has been built up by the strip heading method
(Page 27, 1953 minutes).
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(c)

Use of cast concrete tlocks with
1953 minutes).

(d)

Method of sealing roadway adjacent to rail, i.e O
and without stone sets (Page 29s 1953 minutes).

(e)

Testing of weight distribution between pony and driving
wheels of maximum traction tramcars by the fulcrum-lever
method (Page 34? 1953 minutes).

(f)

Single truck tramcar No. 28 showing exterior panels
cleaned with "Pulux" Rubbing Compound No. 2.D7026A
(Page 17, 1953 minutes).

(g)

Maximum traction tramcar No. 39 converted for one-man
operation (Page 22, 1953 minutes).

T" rail (Page 29?
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CONCLUSION OP CONFERENCE,
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The Manager, Ballarat Branch, expressed the desire
that next year's conference be held in Ballarat, and this
proposal was endorsed by the conference members.
cOo-—
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45.
SIMMARY OP ACTION
WORKS DIVISION:
Item 1 (D)

; Works Division to follow up order on M, & M.T.B.
for tram rail stock (Page 5)»

Item 1 (d)

: Works Division to take up with Departmental
Tramways Superintendent the matter of rules
governing employees, in order to ascertain when
these regulations might he issued (Page 6).

Item 1 (f) : Works Division to expedite delivery of balance
of order for new windscreen wipers (Page 7),
Item 2 (c)

: Works Division to take up with Pootscray Stores
the question of lamps, and communicate further
with Branches giving some idea of usage and
types (Page 11),
Works Division to ascertain whether M. & M.T,B.
have a standard for level of lighting in tramcars
(Page 11).

Item 3

; Works Division to discuss failure of short tie
rods and general testing of brake components
with M. & M.ToB. (Page 14).

Item 4 (a) : Works Division to ascertain from M. & M.T.B,
their procedure regarding painting of tramcars
and the frequency with which this work is done
(Page 17).
Item 5

s Works Division to have ear pattern amended to
ensure a more definite groove (Page 22).
Works Division to obtain samples of ears from
each Branch and check patterns, the lighter type
of ear being preferred by the Branches (Page 22).

Item 8 (d)

: Works Division to send Branches catalogues
regarding time clocks (Page 25).

Item 11 (a) ; Works Division to make inquiries regarding
which of the particular ratios - 60/40, 66/33,
70/30 - is correct for weight distribution of
maximum traction tramcars (Page 35),
Item 13

; Works Division to supply to Branches copies of
maintenance cost graphs after these have been
submitted to the Engineer and Manager (Page 38).

Item 14

: Works Division to make further inquiries from
foundries supplying non-ferrous tramway castings
as to whether they would be prepared to cast
from metal supplied by the Commission (Page 39),

Item 15 (b) ; Works Division to draw up a standard specifica
tion in regard to steels to be used in, and
subsequent heat treatment of, spur wheels and
pinions, if such a standard does not already
exist (Page 41).
BRANCHES:
ALL BRANCHES;
Item 2 (b)

; It was decided to cease fitting arc suppression
condensers, and any further action should be only
at the request of the P.M.G, to whom complaints
are referred (Page 10).
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ALL BRANCHES (CONT'D);
Item 3

i Branches to forward to 'Vorks Division for
examination the next short tie rod which "breaks
in each Branch (Page I4).
Branches to develop methods of testing Brake
mechanism so that the nest effective scheme
can he determined (Page I4).

Item 4 (a): Where desired, ceilings to he painted white in
lieu of varnishing, provided favourable
conditions for such treatment exist (Page 17).
A central white panel to he installed in maximum
traction cars where it is considered such treat
ment is more economical than re-varnishing
(Page 17).
Item 4 (c): Branches to advise Yorks Division officially of
their opinion regarding use of the different
types of sponges, so that the information can
he passed on to Stores (Page I8).
Item 5

: Two trolley wheels from each Branch stock to he
sent to Works Division for testing dynamically
and these, after balancing, to he used as further
test wheels (Page 22).

Item 6

: All Branches to make a recommendation to the
engineer and Manager that smoking in rear
saloons he permitted (Page 23).

Item 8 (c): Branches to submit to Departmental Tramways
Superintendent commeiits on sample cash hags now
in circulation (Page 24).
Item 8 (d); Works Division to send Branches time clock
catalogues and any further action to he at the
discretion of the Branch (Page 25).
Item 10(a); Branches to send to Yorks Division any tines
which require special heat treatment difficult
to carry out locally (Page 27).
Branches to conduct experiments in an endeavour
to obtain a suitable tool for lifting upturned
edges of rail paving (Page 27).
Item 10(f); The necessity of limit marks on loops to he
discussed between Branch Mana.gers and Departmental
Tram'ways Superintendent (Page 34).
Item 13

; Branches to investigate the position to see
whether it is necessary for a tradesman's assistant
to he continually employed 'Adth the track welder
(Page 38).
Man-hours allocated to tramway maintenance in
each Branch to he interchanged between Branches
(Page 38).

Item 15(e); If electrolysis is suspected, appropriate
precautionary measures to he taken when relaying
track (Page 42).
Item 15(f): All Branches to use telephone instead of car
relays when replacement of tail light relays is
required (Pg;ge 43).

47«
BALLARAT;
Item 1 (a): Tool for turning tyres to be forwarded to
Geelong and Bendigo for further experiments
(Page 4).
Item 1 (e): Ballarat to retain sample blind for a further
one-year's test (Page 6).
Item 1 (f): Ballarat to transfer six windscreen wiper drive
units to Geelong (Page 7)c
Item 2 (a); Ballarat to continue their investigations on
maximum traction controllers and report anything
of special interest to tne other Branches (Page 9)«
Item 3

; Ballarat to proceed with their theory of brake
failure and inform Branches and /orks Division of
vital developments (Page 14).

Item 8 (b): Ballarat to advise .Yorks Division of requisition
and order number, dimensions, and maximuim and
minimum thinness of mats, so that this matter could
be followed up (Page 24).
Item 10(d); As far as possible, any requests to Councils
to be kept within the Branch (Page 32).
Ballarat to supply Bendigo and Geelong with
details of tool designed by them for installing
piping under tracks (Page 32).
Item 12

: Ballarat to supply Geelong and Bendigo and Yorks
Division with copies of the standard set of
oral questions used for examination of new
motormen (Page 37).

Item 15(g)2 Ballarat to prepare drawing showing present
position of biimper bars and the desired
necessary extensions to avoid the possibility
of the roof eaves coming into contact before
the bumper bars (Page 43).
BnNDIGO;
Item 10(b): Bendigo to watch the durability of rail heading
and report on it at some future time (Page 29).
Item 10(d): As far as possible, any requests to Councils
to be kept within the Branch (Page 32).
Item 11(a): Bendigo to endeavour to rig up a suitable
hydraulic Jack-so that accurate measurements of
weight distribution can be made (Page 35).
Item 15(a): Bendigo to standardise on the same type of side
and top bearing wear plates as Ballarat and Geelong,
●
that is, the one-piece type (Page 4l). '
GEELONG:
Item 5

: Geelong to revert to standard
trolley wheels (Page 22),

Item 7

; Segregation of shedmen's and shedman's assistants'
duties not to be carried out, but Geelong to arrange
for shedman's assistants to perform the same type
of work as that done in other Branches (Page 24).

U" design for
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GE.mONG (CONT'D.)
Item 10(b); Geelong to watch the durability of rail
heading and to report on it at some future time
(Page 29).
Item 10(d); Geelong Branch Manager to approach representatives
of the various municipal Councils in that Branch
and bring to their attention their responsibilities
regarding roadways between rails and tracks
(Page 32).
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