
71.4 I 83.6 39.6 j 84.2
66.0 86.U 42 0 87.8 24.0 j 77.0
65.1 : 83.8 27.1 : 80.5 14.2 7.6.9
71.2 85.1 46.7 | 82.9 22.3 78.5

X. 100.0 76.0 
100 0 I 88.9 
100.0 83.6 
100.0 86.2

XI.
XII.

XIII.

a ' b a I bb ba# 1

a = pet Cent, of Fall Load. 
b = per Cent. Efficiency of the Turbine.

No.

brought into action by a part of the Servo-motor moved by 
the automatic speed-regulator, and is again put out of action 
under the influence of a cataract. The very much less speed 
variation in Turbine VII. is apparent. The fly-wheel moment 
of inertia is, however, materially greater than that of Turbine 
IX. This circumstance, in conjunction with the quicker 
action of the Servo-motor on Turbine VII., which is indicated 
by its cut-off period, is the cause of the smaller variation in 
Turbine VII. In both cases the re-establishment of steady 
normal condition is reached in the time necessary for safe 
working under maximum-load variation following maximum- 
speed variation.

The form of the efficiency-curve of Turbine VII. differs 
greatly from those of the other turbines of this series ; it is 
however, similar to that of Turbine III. in the previous Series 
I- to IV. It is to be noted that the correctness of the curve 
is confirmed by the tests of the governing of the different 
units of the installation to which Turbine VII. belongs. The 
apparent difference is probably caused by the form of the 
blades ; but as drawings of these blade-forms are not present­
ed, it is not possible to form a definite judgment upon this 
Point.

In Table V. (below) are given the results of the tests of 
the governing of Turbines VII. and IX. Here it is to be 
noted that, in the Servo-motors of the automatic-speed and 
Pressure-regulator, oil is used as the Servo-motor fluid, and 
each of the two governing plants is worked from an oil-pres-

' —?f MF~VPr'Ss'J"e Turbinrs.
Pelton Wheels.—On Table VI. (above) are set out in tab­

ular and graphic form the results of tests of four high-pressure
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sure central station, in which the oil can be brought to a 
pressure of between 20 and 25 atmospheres. Alongside the 
diagrams of Table V. are placed those leading dimensions 
which are necessary for a criticism of the general effectiveness 
of the regulation, as, for example, the fly-wheel mass, the 
size and length of the supply-pipe, &c. It must further be 
pointed out that the Servo-motor of the automatic pressure- 
regulator of Turbine VII. is fitted with a governing gear, 
which is brought into action under the influence of a rise of 
pressure in the supply-pipe, caused by a sudden decrease of 
load ; while in Turbine IX. a similar governing mechanism is

turbines of this series much more than in the previously de­

scribed series.
A direct comparison can be made between the Turbines 

V., VI., VIII., and IX. ; their efficiency curves have very 
similar general forms. From the dimension-data given on 
Table III., it can be recognized that the values of the efficien­
cies decrease as the ratio of breadth to diameter decreases. 
This comparison shows clearly the influence of the greater 
resistance of the channels of smaller flow-surface. Still, the 
diagrams show here also that in this style of turbine efficien­
cies of 85 per cent, and more are attainable.

(
TABLE V.—Results of Tests of Governing of Turbines VII. and IX.

The governing of both turbines is by oil-pressure Servo-motor (relay motor).
The diagrams show the maximum change of speed with sudden charge or discharge. Observations to the left of each vertical 

line represent charge in kilowatts ; those to the right, discharge in kilowatts.
TURBINE VII

Normal500Revs per Min
TURBINE IX

Normal 6Q0 Revs per Min
Fly- wheel Moment of Inertia, 

2o gD*-5C000Kgm2
Fly wheel Moment of Inertia, 

g IF- 10500Kgm 2t20
Bead, U-147m.Bead. II 60 m,.

4T
12 These are fitted with 

heavy Fly wheel

- 16 / Total 
Load 

VariationV-/2I5 JO
-81 j4 -o’Kw Jo cut 

2000 1000
Kw Loaxi

woo 1000ièoo ' 21)00
Kw LocuJ

lâûà 2o'oo
Kw LocuL-4

Cat off Period J
at 2150 Kw L oad 25 Sec/ ■ -8 4<?'-§■

%^ Pressure Variation. 18% Pressure Vai'iatwn 10%-12 x>
Cut ofF Period . -, l Supply

a t mOÜKw L oad -If Sec I § ripe -200m
‘îl Uoameter-20 m

-12 %
, l ength of Supply 
§ Pipe - 400rn 

separate Fly-wheel Diameter-2-Om-lRm.
-16These had no

Fill
-----

Partial Load Variation, 
Total

TABLE VI.—Efficiency of Pelton Wheels.

r —.&
i80

XL 'X
w 20 -w 60

Percentage of Effective Horse-Power at Fall Gate
Irv-X the Effective Horse-Power was measured by Prony EraJce, in- Etc other cases 

(one) it was electrvcaJJy measured.
*3

K (

Efficient

atFull
Gate.

Revolu­
tions
per

Minute.

FallNumber
inof

Nozzles. Metres.

36690 3262
180 3001001
376 6050S602

37106308601 U
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