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Lth August,

TRAMWAYS

Air Brake Equipment on Single Truck Trams
Brake Cylinder 8" dia.

Area = 3.1416 x 42 = 5026 Zq' inches. i 3,266 1bs
: ' % 1bs. per sg. in. = Dy ;
Br%ke cylinder pressure a 7% o RO B9l 3,769 1bs.

1947,

Permissable Force at
of friction 0.20 and Co-efficient of adhesion 0.25.

Weight of empty tram = 11 tons 2l,6L0 1lbs.
# % Tloaded " =15 " 33,600 1bs.

each brake shoe using Co-efficient

(Empty tram) = 11 x 2240 = 6,160 1bs.
Weight per wheel

:

Adhesive force = 6160 x .25 = 1,510 1bs. L

SPEENOE ¢ -
Permissable forces= —5%- = 74700 1bs. lf

per shoe °

(Loaded tram) _ 15 x 2240 = 8,400 lbs.
Weight per wheel n
Adhesive force = 85400 x .25 = 2,100 1bs.

10,500 1bs.

Permissable force= 2,100
per shoe e

Brake cylinder lever ratis = 1958 s 2N

Brake cylinder lever force at 65 lbs. per sg. inch

= 3266 z 19.5 = 1,516 1bs.

N
=

Force at end of brake lever = 2% X 1516 = 12,734 lbs.
: 4.

Force at equaliser beam = —%ﬁ x 1516 = 14,250 1lbs.
2

Force per shoe = 12 + 114250 = 6,746 1bs,

(average)

Permissable force = 7,700 lbs. : 6,746 = 87.6%
Brake cylinder lever force at 75 lbs, per sg. inch

= 3769 x 19,5 = 1749 lbs.
2

Force at end of brake lever = 2;_%11132 = 134,690 1lbs.
2

Force at equaliser brake lever = 237 x 1749 = 16,440 1lbs.

2

Force per shoe = 14,690 + 16,410 = 7,782 lbs.
(average) L

Permissable foree = 7,700 1lbs. : 7,782 = 101.1%.

% W il s 2%




e

2.

W. H. breke cylinder lever ratis = 173" : 13"

Brake cylinder lever force at 65 _lbs.

= 3266 x 17% = 1349 1lbs.
L1

4

g%; x 1349 _ 33,331 1bs.

233 y 1349 - 12,680 1bs.
23

Force at end of brake lever

Force at equaliser beam

Force per shoe 11,331 + 12,680 = 6,002 1bs.

average) L

Permissable force = 7,700 lbs. ¢ 6,002 = 77.9%

Brake cylinder force at 75 lbs.

= 3769 x 17% = 1557 1bs,

L1z

Force at end of brake lever = 2%1 x 1557 = 13,078 lbs.
z
1

Force at equaliser beam e E%E x 1557 = 1,636 1bs.
z

Force per shoe 13,078 + 14,636 = 6,928 1bs.

(average i
Permissable force 7,700 lbs. : 6,928 = 89.9%

Summary of the four calculations

ment Air Pressure Brake Lever Brake Gross Average Force Percentage
- Ratio Cylinder Weight of in 1lbs. per Efficiency
Lever Tram Brake Shoe
Force

11 65 1bs. *inch| 19.5":42" |1516 1bs.| 11 tons 6716 87.6
ptric

To%LRE. & o . by TN N PP 7870 101

65 " ¥ 15161 8 Ao 15" 7782 6l., 2

75 " " " L 17&9 " 15 " 7782 7,4. 1
18- 65 0 e S 17%n:u1%n 1349 " 115 6002 77.9
18€

75 1] " 4] U 1557 " 11 " 69 28 890 9

65 " ] ] 1" 13’_"9 1] 15 " 6002 57. 1

e LR ] " YOG el 15 ¥ 6928 65.9

e ST




State Electricity Commission of Victoria.

ELECTRICITY SUPPLY DEPARTMENT
BALLARAT BRANCH

TRAMWAY BRAKING - SUMMARY OF VARIABLE FACTORS.

26th June, 1947,

W.M,

% BELOW MAXIMUM

GENERAT, ELECTRIC BSTINGHOUSE Heavy Load N
EQU IPMEN $Ql ' ormal Load
R T QU T EQUIPMENT Permlssible Practicable
‘Heavy Heavy
Load Hlormal L.oad Normal G.E. W.H. G.B W.H
Weight of Tram (approx.) lbs. 33,600 24,640 33,600 | 24,640
Permissible Maximum Brake
Force (Av.,) per Wheel 1bs. 10,000 7 4250 10,000 7,250
Practicable Maximum Brake
Ferce (Av.) per Wheel 33" 1bs., 7,250 7,260 7,250 7,250 7.5 27 .5
Existing Maximum Breke .
Force (Av.) per Wheel 33" 1bs. 7,250 7,260 6,470 6,470 27 .5 35.3 - 10.7
@ u 204"  1ba, 6,480 6,480 5,780 5,780 35,2 42,2 10.6 20.2
° ° @
Existing Minimam Brake
Force (AV.) per Wheel 33"  1bs. 6,210 6,210 5,580 5,550 37.9 44,5 14.3 23,4
¥ o e °
" "
29"  1bs. 5,550 5,550 4,960 4,960 45.5 50.4 25.4 | 518




IRAANS

Alp Brake Equipment on Single Truck Trems

Brake Cylinder 8" dla,
Aves = 3,1416 x 42 = 50,26 8d. inches tn, = 34266 1bSe
Brake oylinder pressure 9%%& por B3 * | 3,769 1bs.

| ' gricient
rermissable Fo at each brake ghoe us Co=-€
of friction 0,20 and co'::tﬂcnnt of adhesion ofgg.

ve tram &lel.
1ght Of Tosded ™ :%w:%}soons.

e nh

(Empty tram) | 6.160 1bs.
Weight per wheel H “bjm e

Adhesive force = 6160 x .25 = 14540 1bs.

Permisaable forces - 1bs.
g 1359 Ta700

(Loadcd tm) = 8 1b8.
Welght per wheel u"l;m oy

Adhesive force =t B,boo X o220 = 2’100 1be.

Permissable force= z.égg = 10,500 1bs.
per shoe >

mww s b2
Brake eylinder lever force at w

S Jﬁﬂd_ud e 14516 1bs.

Force at end of brake lever = %5' x 1516 = 12,734 1be.

Force at equaliser beam = 3%; % 1516 = 11,250 1bs.

Force per shoe = W = 6,746 1bs.
avarage) .

pPermissable foree = 7,700 1bs.3 6,16 = 87.6%

prake eylinder lever force at M
. mé_}&i = 179 1bs. |

Force at end of breke lever = ﬂ_.%;m = 1690 lboe
Force at equaliser brake lever = W = 16,4140 1bs.

F¥orce per shos = W = 7,762 1bs.
(average)

permissable foree = 7,700 1bs. ¥ 7,782 = 101 1.

- .




ment Alr pPpessure Brake Lever Brake Gross
Ratio Cylinder Weight of in lbs. per Efficiency ¥
Lever Tram Brake Shoe i

g B g

foree = 7,700 1bs, 8 6,002 = TT.9% .

Force at equaliser beam = % z 1557 = 14,636 1bs.

nro per shoe ' = 6,928 1lbs.
average)

Permissable force 7,700 1bs. $ "92‘ = 89.9%

/
wWﬂd percenteges

Average Force rercenta ¥\

765 lose ineh | 19.5%42" 1516 1bs.| 11 tons | 6746 67.6

gtu

o 75 1bs. | . . e * | " <o | 10L.1
: 7 v " " " Ime " (28 " | TR Thed
ing- ¢ * =" 175"h2g" | 2309 " (12 ; 6002 77.9
" 75 n u " " 357 " 11 6928 89.9
" YR S ’ a9 " (18 | ooz 57.1
|- " . 1557 " |15 " 6928 65.9
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< TRAVCAR AIR BRAKE TRSTS.
| in Pakington Street on
Ho. 8 Tpay vSE LEPARRRU i e SRSm-ent o018l
/ the evening of W ’ i de{ 2
& 0 or e \
No. 9 Tram wes taken direc fr“'.“Degc_’,t_.-ag‘goﬂ‘gjev}&ﬁmn and :———‘\
& : '
, 1
¥
Alr Breke T:sts Trem Ho. 5 taken at Road from 5
Huible Street loop towards ¥ 1lop Street, : ]
M_ Pressure ime ¥
Speed in 1bs.eq. | Distence| in see. {
- _inch. ,
19 = 65 = 97 » 7% Empty trem N
20 = 15, = 100 = 7 Approx, weight 12 tone
19 " 75 ” 95 n 6% |
19 DA 84 » 65
20 = .. oy v 7 5. 3. 34
9. = 0 % 6 Added weight 4526 1bs,
23 - 75 = 150 = 9
9% . Pl 8% " | 6 5. 3. 3
20 » 78 - & > 5% E-pty Trem
2 3 o-.» 109 = 63
Z .
0. ram -
8§eed at Virginia Street = 14 me.p.h,
" Elizabeth Street = 18 m.p.h.
o " 150' mark = 22 m.p.h.
Distance required to stop =220'




ﬂm

TRANMCAR AIR BRAKE TESTS.

H.g
?

No. 8 Tram wee involved in & rear-end collision in Pakington 3treet o

n
the : of & 13%h,. 1 .
evening m.p- 3th, 1945 fg ‘

No. 9 Tram wes taken direct from Depot and known to be in good order.
Tests were taken on the down grade between Virginie and

Skene Streets in Pakington Street, the site of the collision.

\

Grade of Track = | 1 in 21,
Track conditions - Dry 1
Dead Load on tram 2 ton 11 cwt. '

_Air brake epplied at usual traffic position about midway )

between Virginia and Elizabeth Streets.

Test No. 1 - Normal braking from 15 m.p.h. — Air only.
No. 8 No.
Distance required to stop = 218! 148"
Distance of front of car from South B.L. Line
Skene Street. = 21 281!

No skidding of wheels.

Test No.2 - Emergency breking from 15 m.p.h. - Air only.
Distance required to stop = 1082 115%?
Distance of front of car from South B.L. Skene St. = 321°' 314!
No skidding of wheels.
Test No.3 - Normal braking from 20 m.p.h. - Air only.
Distance required to stop = 257" 2u6"
Distance of front of car from South B.L. Skene St. = 172' 183"
o skidding of wheels
Test No.4 - Emergency braking from 20 m.p.h.- Air only.
Distance required to stop = 210* 225!}
Distence of front of car from South B.L. Skene St. = 219’ 20!
Skidding of wheels over last 10' approx. éNo. 8;
No skidding of wheels No. 9
Test No. 5 - Normal breking from 10 m.p.h. —Air only.
Distance required to stop = 53¢ 61"
Distance of front of car from South B.L. Skene St. = 376' 368"
No skidding of wheels.
Tegst No. 6. Emergency braking from 10 m.p.h.-Air only.
Distance required to stop = 27" 36!
Distsnce of front of car from South B.L.Skene 8t. = 402' 393!

Test No o_-Z'“

Speed at Virginia Street

speed. )
g " Elizabeth Street = 17 m.p.h.
Speed at point 150' South of South B.L. Skene St. where emsrgency
air breke was applied = 21 m.p.h.
Distance required to stop = 238"
No skidding of wheels.
No., 9 Tram -
Speed gt Virginia Street = 14 m.p.h,
' " Elizsbeth Street = 18 m.p.he
" " 150' mark = 22 m.p.h.
Distance required to stop =220"'

W 8 Tram

Rolling down hill to meximum speed at a point 150' South
of South B.L. Skene Street.

15 m.p.h. (usual traffic







