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This prOJect seeks to quantify the travel time and

operationsl Sav1ngs resulting from the provision of exclusive

'rights-of-way for passenger tram cars in greater Melbourne, by.:

carrying out’ extensive delay studies on tram serv1ces operating.
along the adjacent parallel arteries of High Street and

Dandenong Road Windsor.

Trams alongiHigh Street use the more common
“centre-of-the-road" running,whereas Dandenong Road .has a
reserve for the exclusive use of trams, together with two
four-lane carriageWays‘for motor trsffic.

Thus grams in High Street suffer'severe inter-
action wWith motor traffic during peak periods, whilstiboth» »
trams and motor traffic‘flow relatisely smoothly in Dandenosg
Road. |

Iﬁ was found’that in peak periods trams' along
High Street could take up to twice the travel time of those
along Dandenong Road, over equivalent distances, and with the
same nﬁmbers of tram stopping places.

- In High Street a far greater proportion of the_
overall trip time was spent in traffic delays, especially
approaching intersections, Only a small portion-pe#%ésa—of the
overall trip time along Dandenong Road was que to traffic delays,
although delays were not uncommon in peak periods.

In High Street,under wet weather conditions, a very

significant increase in the trip time (due mainly to trafficu

congestion) was observed whilst services in Dandenong Road were
only slightly affected - due mainly to the late running of trams

as they fed into the reserved trackage from the congested street

systems,

_ Under off-peak conditions the two routes exhibited

very similar trip times. although Dandenong Road ‘generally

i/
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"the communlty, but also the M&MTB would benefit considerably

ahowed a small time eaving over High Street - it being eafer

(and therefore more common) to operate at higher running speeds

-along the reserved trackage.

not. .. ‘
Although it would probably/pay the mMTB to Durchase

land and convert their existing ”oentre of-the-road" tracks to

reserved trackage, it would undoubtedly prove to be a sav1ng to

the communlty as a whole (over a 20 year period) - especially to}-

those u51ng the trams and to the motorists ehartng rOad Space
with the trams Furthermore, should the M&NTB again have the
opportunity (as it did with Queen's Way) of construeting
reserved trackage whilst land was being purchased for a roadway

(thus reducing the cost of extra land significantly), not only

>

Furthermore, it has been found that trams ueing
reserved tracks have an accident rate of atleast 30 % less than

those sharing ‘the roadway with motor traffic.
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(2)  INTRODUSTION:

Of the 201 route miles of the MSNMTB's tracks, only
10 route miles are laid in reserves for the exclusive use of
trams. °

The longest section of reserved track is in
Dandenong Road, between St Kilda Junction ang Glenferrie Road ;
a distance of 2} pijes. (Approximately % mile of this has only
recently been converted from "centn&of—the—road" running -
extending Trom St. Filds Road to the east side of Chapel Street.)

Less than ¥ mile to the North of Dandenong Road,
and ruanning parallel to it, is High Street, Prahran. Here the
trams use "ccntre-of-the—road" running over the entire 2% miles
between Punt Road ang Glenferrie Road.

Since both routes are Serving very similar areas
and are crogsed or served by both the Sandringhém and Caulfield
railway lines, the Clifton i1l - point Ormond bus, and the
Crnapel Street trams, these two Yines offer an excellent means of
Teasuring and estimating the operatinnagl advantages in the use
of tracks laid in Separate tramway Teserves, as against the more

Zommon "centre-of~the—road" running

o e

“ith the explosion in the volume of road traffic
in recent Jears congestion hasg led to increased delaye 19 those
tram services sharing the roadway with motor traffic, and the
disimilar operating characteristics of trams and motor cars has

led to significant delays to motorigts as well. This has been of

growing concern, not only to the M&MTB, hut to other authorities
and the publiec alike, as is evident in the following statements

taken from the publication "MMTB  Fews"({January 1965) .

"Services suffered increaged delays, especially in peak

hours, when late running in sone instances grew to five or

STAWELL &

P
7

-
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ten minutes more than the previous year..... Trams on ot
routes, especially those which croes Chepel Street, have

suffered delays caused by right hand turning motor vehic

"In the public intergst, it is indefensible that trams
should be held up short of their stops by motorcars, man
of them carrying only the driver, ..... s0 that the tram
with its 50 or 60 passengers misses the traffic light cy

in order that the motorcar may catch it."

"Street parking continues to he the principal factor 1
causing delays, directly and indirectly. It takes up
traffic lanes which could be well used by moving vehicle
narticularly in peak periods, forcing or encouraging the
to drive on tram tracks, delaying traus.

"It is logical that muﬁp more stringent restrictions
or banning of, vparking on busy streets must be imposed ]

the early future."

R. J. Caldwell, B.lc, AADA:

"The egsence of the public transport system is speed..
the less time spent travelling to and from work the more
time is available for leisure.

"In Melbourne, trams would be the dominant means of
transport within the area up to 6 miles frow the city,

should run in reserved ways wherever possible."

In March 1948, work commenced on the Vellington 3
By - Pass (now known as Queen's Way) as part of the Ut. Filda
Junction redevelopment project. The work, completed early 1969
resulted in the replacement of over % mile of "centrz-of-the-r
double track in Wellington Street by reserved track;ge along t

centre of Queen's Way. Consequently, delays to both trams and

road traffic have been reduced, and running costs reduced all

round, but this has been at the ecxpense of a greater cepital

outlay on construction of the Yay.
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6.

(3)  LITHRATURE SURVHEY:

(i) C.A.T.5. Research News (Sept-Oct 19683):
This publication studies the driving times between
O'Haire Airport and Dowrftown Chicago, as a function of
the (departure) time of the day. It gives the normal
clapsed times, and the deviation from the normal (due to

weather, congestion, and (possibly) accidents). It was

found that the travel time varied seasonally (in late

autumn and early winter - poor weather, short days, high

l traffic volumes - the travel times are slightly higher
than during other seasons). In the summer months, when

| many people are out of town on vacation, and traffic |

| volumes are low, travel times are consistently shorter

than the average throughout the year.

Many of the methods emplofed in the above travel time

study were adopted for this Research Project, hut due to the

limited time available, seasonal effects have bheen ignored.

(i1) Transit Record (No.11 - 1968):
This publication gives the financial break-down of the
orerating expenses of the Chicago Rapid Transit, for the

three months ended September 30, 1968:

Cost 7% Total Cost
1) Operating Costs _ $ 40.12m, 46,6 %
2) Maintenance of Way&Struct's $ 14.96m. 17.4 %
3) Maintenance of Equipment $ 13.50m. 15.7 %
4) Power Costs $ 9.36m, 10.9 %
5) Injuries & Damages s 1.31m, 1,5 %
6) General & "Other" Costs $  6.97m, 7.9 %
7) Operating Rentals $ 0.02m. 0.0 %

TOTAL COST: % 86.18mn. 100.0 %

e s B
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(iii) Victorian Year Book (Y/#: 30th. June 1968):
This contains a suvmmary of the Yearly Report of the

MEMTB. The following data applies to the tramway system only:

Cost  Cost per % Total
° Veh-mile Cost
1) Traffic Operating Costs $7.39m.  44.854 G35 %
2) Maintenance of Way $0.90m.  5.,48¢ 5.4 %
Blectrical Equipment $0.53m. 3.19€ 3.2 %
| Buildings & Grounds $0.20m, 1,224 1.2 %
| 3) Maintenance of Trems $2.48m. 15.05¢ 14.9 7
4) Power Costs $50.88m., 5,364 5.3 %
5) Claims 80,19m.  1.15€ 1.1 %
6) "Other" Costs $2.36m. 14,29¢ 14,2 %
Administration & Stores $0.93m. 5,664 5.6 %
Charges %0, 74m, 4,50¢ 4.5 %

s e e L P n | e — v —

b 8 16,60m. 100.75¢ 100,0 %

- —————— - -

Miles run = 16,48m.
93.92¢
94. 834

Traffic Receipts/Passenger =12,13¢

Traffic Receipts/Veh—Mile

Tot?l 0 " "

Operating Expenses/Veh-Mile=100075K

Pasuengers/Veh-Jile = 7.74

Passengers Carried = 127.575m.
3.13
1,714

No. of XWH/Tram-Mile

1

i

Price of Current/kWH
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DESCRIPTION

e -

OF __THRORSTICAT, _ANALYSIS :

Basically, any trem trip can be separated into two

portions:

(1)

Zree running time(f;) is the time taken to travel to the i th
Tram 3topping Place (TSP) from the previous TSP. That is, the
time in which the tram is trevelling between two TSP'g and is
not engaged in the loading or unloading of bassengers. The
tram may in fact be stationary for some part of this time if
delayed by the traffic between TSP's, Also, if a tram is
stopped at a TSP, the free running time is increased due to
the decel\eration up to, and suhsequent acceleration away
from, that TSP. Hence the minimunm free running time between
two adjacent TSP's will occur when the tram runs express past
both of them, and will be increa%ed if either or both TSP's

involves a stop.

(ii)mwatlgqq;yﬁpime (or Stop Time)(s.) is the time from when the

tram arrives at that TSP to when it departs for the next 5P,
and may be further broken down into time spent loading/un—
loading passengers, waiting for traffic lights to change phase,
weiting for road traffic to clear, or to a number of other
causes (such as waiting for the driver to punch the 'Bundy'
time recorder clock, changing points, crew changes, clearing
roadway accidents, unwanted stops at TSP's, waiting for other

trams to shunt, connecting with trams on other roubes, etc..)

Obviously an express run past a TSP results in a stationary

time of zero for that TSP.

Sn« (S ) T/
rep l‘g‘ 1 5 Sy 2 ls"l - _.J.__;iq _nj ._M)E
E Ne: ... D

{
Congequently, the Total Trip TlmP(T) for a journey

from TSP(0) to TSP(n) is (on a stop-stop basis) given by:

n n-1 n-1
T = EE% £y 4 %E% S; = 8y + ;E;(fi+si) + fq
= 1= 1=

O

=

=3
1l

F + S where 7

total free running time

[&)]
I

total Stop Time.
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The total free running time can now be broken down further
into three components:
(i) Base time (B):- which depends only on the distance covered
and the gradients and curves of the track in that dirsction.
Variations in the power of.the tram, and the effects of its

loading, will be ignored in this analysis.

It is the sum of the minimum free running times between

all pairs of adjacent TSP's, for that direction, zand

represents the Total Trip Time for a hypo-thetical journey
made in the absense of 1) traffic, traffic lights, passengerﬂ}

and other sources of delay; commencing at the origin T3P and

running express to the destination TSP at the normal free
'cruising' speed (being that speed adopted by drivers when
free of outside influences).

(ii) Qg,ef\gg tion-Acceleration Time (DA):- due to having to stop
at a TSP. For any journey, we ;ssume that the total extra

time spent in this deceleration-acceleration stage will be
directly proportional to the number (n) of stops made by
that tramn.

(iii)Intermediate Traffic Delay (ITD):- due to intermediate

interference of road traffic between TSP's.

Thus : - F =B+ (nXDA) + ITD

Now, since we can measure F for each trin, and both
B and DA can be estimated from off-peak running times, we are

able to calculate the Intermediate Traffic Delay:

ITD = F - B - (n X DA)

B oaria e R T e R ROk N, T RLRRETR  - ,','."_'v‘f- L § e e
S SRl A R SRR el T Lol iRl 2 4ot o Ral RS ES e ’
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The total free running time can now be broken down further
into three components:
(1) Base time (B):- which depends only on the distance covered
and the gradients and curves of the track in that direction.

-]
Variations in the power of the tram, and the effacts of its

Y e ————

Fidh. w

loading, will be ignored in this analysis.

T e i "™

It is the sum of the minimun free running times between ’

e

all pairs of adjacent TSP's, for that direction, and

o

represents the Total Trip Time for a hypo-thetical Journey

— F

made in the absense of 31) traffic, traffic lights, passengerg*

and other sources of delay; commencing at the origin T3P and

running express to the destination TSP at the normal free
'cruising' speed (being that speed adopted by drivers when
free of outside influences).
(ii) nggﬁxgg tion-Acceleratio (DA) :~ due to having to stop
at a TSP. For any journey, we assume that the total extra
time spent in this deceleration-acceleration stage will be
directly proportional to the number (n) of stops made by

that tram.

(1ii)Intermediate Traffic Delay (ITD):- due to intermediate

interference of road traffic between T5P's.,
Thus : - F=B+ (nXDA) + ITD

Now, since we can measure F for each trin, and hoth

B and DA can be estimated from off-peak running times, we are

able to calculate the Intermediate Traffic Delay:

ITD = F = B - {n X DA)
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(5) DRESCRIPTION _OF AXPHRIMANTAIL ARRANGEMENTS :

The experimental side of this project involved an
~ extensive comparative delay study of tram services using "centre-
of-the-road" running with thoses using reserved trackage.

WVith the use of a Tramways Pass and stop-watch,

i sixty-Ffour complete (one-way) trips were made over the two chosen
- routes: 19 trips in each direction along High Street
[ 13 " " " " " Dandenong Road.
- ... over a period of two weeks (August 1969).
| The trips were selected so as to be representative of
_ each day of the week, and for weekdays trips were made during
AM peak, mid-day, PM peak, and night time.
I (i) Weekdays: For the AM and PM peaks, ten tram journeys were
s studied (being the same tram journeys each day) on four
- congecutive days. On three oftthese days the weather was
fine, but on the fourth it rained heavily - this ratin being
roughly typical of Melbourne's weather over a full year.
L For Mid-day journeys, only one trip in esach

direction was made over both routes (i.e. a total of four
trips), as it was felt that such Jjourneys would he approx-
imately constant in trip time from day to day.
Similarly, only four trips were wade at night.
(ii) GSaturday: Only one Saturday was studied, but six complsete
trips were made along High Street, and two along Dandenong

Road. (The larger number made along High Street heing to

assess the effect of the closing down of shops and other
! commercial activities around mid-day.)
(iii) Sunday: Two consecutive Sundays were studied, again wit}
the minimum of four trips each day. The same journeys were

made on both days - in the early afternoon.

Selection of time of day:

B et s =

(i) Weekdays: It was imvortant for AM and PV peak trips that

the same tram journey was studied each day, in order that a
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r=l.iable comparison could be made of that journey on

different weckdays. Since four trips were to be made in eech

AM peak period, and six in each M peak, a close study of

ram headways was necessary (sgee App.'C',pp.3é“4J), and
(-]

schedules drawn up as follows:
8*5 A s up
!v’l POEA/ ONE R D

' Do

MM Peat. (lrooldays)

.
.

836"
#1
812 ’1,& STAR ue
' o KrGH ST
TUEIMS < Dion
5.0¢ FM.%
s VAN DENONZE RV, > M Peak
PM Poals (Weel o) .
- 4,‘7'71“1'4%
START % >~ i f
. P Peal(i) 525 P \
G skt HIGH _St. _ j
i ool PM_ Pecl (2) . T
FiNisi <& .03 PH

Mid-day trips were fejpcted to lie within the

steady 12-minute service period, and night time trips to
within the 10-minute service period.

(ii) Saturday: Trips were made around mid-dey, as this was
thovght to he the busiest time of day, with a mixture of
buciness and recreational traffic, Off-peak trips were

sumed to be as for Sunday services.

(iii) Sunday: FRarly afternoon was thought to be typiecal Qf
Sunday travel, which is largely recreational (with onlv o
or two passengers loading/unloading at nearly every T3T,

with very little delay due to motor traffic),

Recording of Times and Other Dat

Hach of the sixty~-four trips was fully recorded on
a Running Gheet (see p. 12.) which contained all the necessary
details of that trip, and formed the basisfor all following
computations. ’

At the departure stop (the Origin TSP) the actual

time of day of departure is recorded, together with the weather

ne

Tut

conditinns, tram's Run No., car no., and the number of passengers

("Pass.") aboard the tram upon arrival at the departure atop.

e
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At each tram stop the arrival (or Stopping) time
(" 8TP ") is recorded. (NOTR: that the stopping time at the firgt
TSP is always recorded 28 00-01 rather than 00-00 as expectedq
This is to facilitate later computer analysis, and does not

o
Introduce a significant error, )

If any passengers are loaded/unloaded they are
counted and recorded as AU and ﬁFF, respectively, and the time at
completion of loading/unloading (" EL# ") is recorded.

If the tram is delayed at a stop by road traffic, the
time at completion of the traffic delay (" KTR ") is recorded.

Similarly, any delay due to traffic control signals
iz recorded (#nd Ligbte ... " ELI "y

Many other less common causes may delay the progress
of a tram, so these are recorded as " ATH "_ (being the time at
the end of that particular delay), aqd a code number entered in
the column headed " WHY " as an explanation of that delsy.

If no activity corresponding to ELﬁ, ETR, RII, o-r
ATH (and WHY) tukes place, then that column is left blank.

The departure (or Commencing) time from each TST is
recorded as " CAM ", and corresponds to the latest time in any of
the preceeding columns for that TSP, ‘lhen the tram runs expr:ss
tirough o TSP, the Commencing time will correspond to the Stopping
time, and the code number 99 entered in the WHY columr to clarify
tais,

At the lash stop (the Destination TSP), only the

stopping time is recorded, since the overall measurement of trip-

time is on the stop-stop basis.

|

o
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cont'd)  NHTHODS OF  _ANATYSIS:

- e

In some ceses, particularly early in tae experimental

age, some times had bqon omitted - simply because of

4

difficulty in observing the Joeation of TSP's from a fast

moving crowded tram. In order to prepare the information

the Running Sheets for further computer anslysis, it

was necessary to ensure that o time was entered for EVETY

5P, regardless of whether the tram had actually stopped

there or not.

Conseouently, a rough table of inter-stop travel Limes

<

(see App.'F', p. irip ) was driwn up for each route (Tp and

Down), znd by means of rough arithmetic interpolation

between two known times at adjacent T5P's, the approximste

A

time at that TSP was determiqed,

Travel :

‘;At.-"i') M
3t
on

Stagze II:

of

Vhen every Ruanning Sheet had bheen so up-dated, €7 decks

s Sl | s

computer data cards (22 cards per deck) were punched

out for use in the following program. Tach deck consisted

of

one identification card, one giving the number of

pPassengers aboard upon arrival of the tram at the Origin

TSP, thence one card per TSP ... giving ail the dats

confained on the Running Sheet.

# Stage TIT:

IV:

33T,

Conversion of times recorded in minutes and seconde, to

times Iin seconds only, =and print-out in order to check the

dat

a cards for possgible errors.

Calculation, for each TSP, of time spent lozdine,/mn-

loading ( TnA ) passengers, walting for road traffic to

cle

ar ( TTR ), waiting for traffic lights ( TLI }, waiting

for "Other" causes of delay ( TAT ), the number of pass-

engers carrie

the
at

Pas

d to that TSP from the previous T3P ( PAS ),
Stop-to-Stop time ( SST ) (being the time from arrival
the previous TSP, to arrival at that TSP), the number of

senger-Seconds ( PSST ) (being the product of PAS and

and representing the number of man-hours spent hy

<
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passengers on that tram Journey), the Free Running time

( RUNT ) up te that TSP from the previous TSP (that i

m

, the
time from departure at the previous T3P, to arrival at that

T5P), and the Stopped time at that TSP (being the %otal

stationary time spent atethat TSP).

¢ Stage V: OSummation of the above values for all TSP's between

Punt Road and Glenferrie/Hawthorn Roads, for each trip
This gives, for ecach trip, the Total ILoading Time, Totel
Traffic Time, Total Tights Time, Total Other Time, Total

Passenger-Seconds, the Totel Free Running Time, as well 28

the totzl numbers of passengers boarding ( SUNMAN )

alighting ( SUVAFR ).
Stage VI: Collation of the results into groups of equivalent trips

on consecutive or corresponding days of the week (i.o. into

' time-slote '),

D

Stage VIL:Calculation of the mean and standard deviation for each
set of results, for each 'Totsl' listed above in Stage V.

3tage VIIL[:Use of the theoretical analysis given in Section (4), to

e

-~

Staze IX: Summation of traffic delays (at, and between, T3P'e),

traffic light delayvs, and other delays, to obtain the
Total Delay for each trip, or time-slot.
Stage X: Calculation of the trip " Service Time ", being the ftime

that trip would take if there were no delays (and includes

the deceleration-acceleration times and loading times, for

stops made on that trip):
i.e. " Service Time " = B + (n X DA) + TOAD

tage XI; Check that the observed Total Trip Time agrees with the

theotetical (= B + n.DA + LOAD + Total Delay)

~ -
.J'.-'f'e 4 I‘I_

:Calculation of the number of man-hours expended by

passengers on that trip (from the number of Pass-Seconds).

3tzge XITI:Calculation of the percentage of Total Trip Time wasted

in delays.
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Stage XIV: Calculation of the number of passenger men-hours

lost in delays on that trip:

I S

= (Total Man-hrs.)X(Z Total Travel Time lost in delay),

,‘

§ o é
i . . . !
| Stuge XV: Comparison of passenger man-hours lost in delays, |
} for both routes during these time-slots:
¥ »
; SAT. ;
{ !
5 SUN. :
| AM Peak (Weekday)
{
i Mid-day -
-i PM Peak f |
|
t Night. "
| |
1
! : < : ;
’ Stage XVI: Wstimation of appropriate " Multiplication Factors "
: OLARE AVL
4 .
- (see Apn.'D', p.Lj) to 2llow for the number of trame
} :
% providing the service du?ing each of the ahove time-
: slots ( by perusal of the current Public Time Tebles..,
!
gee Apn.'C', Pp. 34-%7).
j
Stege XVIT: Calculation of the Total Time Savings in Delaye ;
¥
k
(per week) due to the use of reserved trackage in |
f preference to " centre-of-the-road " runningz (pex '

route mile).

o

# indicates analysis by Computer (see App.'H', pp. L& Sé ).

-

A e A g

This analysis is by no means complete, but sete out

those cost i1tems thought to be most significant, =2nd gives some

I>]

indication of the relative merits of the two systems.
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’r&;@ UNIVERSITY OF MELBOURNE 7. i
w49 CIVIL ENGINEERING DEPARTMENT ;
)y KE SU IS O DELAY STUpY: ,(Mmﬂss WM—M/LE) i
i
- . el |
TIME - Directid fogte | Stevice DA LAY *D ve_1o: U ?ML ‘
el Tive" | 7uthe | 257 | Giles | Y| Th,
SAT. | UP | mwper| 3.13 | 0229 45| 457 /33 447 E
Plet s7.1 342 | 0.64 B | 73 2.18 | Séo &
duy | dwpe.2?| 348 | 0.0 | b | n | 037 | 283 F
et ST\ oz | o9 | .39 | o3 131 | 525 F
i’
SUN. | UP | Dwpe.#P| 3.06 o 13 by 63 1.1 | 422 =
| HioH $7| 3,50 o &3 39 <43 145 | L9y |
DN DAME R 3.50 .20 <19 <95 l. 24 k.72
Higw S| 3.28 .67 227 | <038 .02 31 |
AM Peuk| UP | DAWDE.RY 3.0 «23 43 ¢l9 0-85 | Lig
Higi ST.| 428 | ). 43 49 jO 2.02 | 629 }
Dwi | pAwpe. 8P| 3.48 .32 %y .33 123 | &ié7
HicH ST 3,17 <57 25 <05 0.8% 307 f
Mp-pay | Up (pAupeE. RY| 3.4k2 <S4 06 273 0.83 | k.2
Hich sT.| 3.78 47 <43 .29 i/9 | k97
Din | Ve RY | 3,40 21 A 4| 0.9¢ | 437
tew sT.| 3.52 33 71 209 1.3 Les
PM Peckly UP | DANDE.RY 3.10 63 «§t: 3 [48 | 459
e €7 3.28 75 59 2/ L5 | 482
Dy | Dawpe.RY ko7 | 37 | .39 | <7 | 093 | 502 !
hisw sT| 3.68 | 135 | 77 | .03 2.6 | 577 |
M Peellz)| VP | pawre. ] — — — | = — | =
Hick sT| 3.33 o lf 53 ¢35 1,33 | &éo
Dwy| vmpe.rd|  — — — — — = 3
Nikh ST 376 | 4] e 057 | 127 | B0y |
Nighr | UP | Mwperd| 2,94 34 +73 17 123 | 418 H
High s7| 2.89 | <88 3 | i3 /.13 | ko3 “E
DK | DrwpER) 3.20 00 ') .79 Lo | &3 }.
ten s7| 2.98 037 3/ 09 0.7 1%
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TIME SPEMNT

SERVING PASSENEERS (ME DELAYS)

“CepvicE  TIME

MINUTFES  DER
TRAM - MILE /AM Pl 4o City

\ "
25 mph Crusing S/’E'Ut/.

o

b

SAT.

SUN . Al Peale M. DAY PvGi)  ria) digsr

e .

| Dowii

/ P Pe‘.-,l,l: ex ('."é)‘r_

- bapzueie po.

o . .
25 m.p.h. Criising :I(’*’c:a/.'

) {

SAT

i . i . ! d
SUN A Peck Mip.pay PR PM(2) Mok

CEa3

=y e
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