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A RECORDER for measuring the flow

OVER WEIRS.
the cam is at the greater radius. To accommodate the 
recorder for use with weirs of different heights it is only 
necessary to substitute cable drums of the proper respec­
tive diameters. One cam serves for all weirs, having the 
same law connecting head and flow, and hence it has been 
commercially feasible to devote considerable expense to 
the mechanical means of reproducing this cam to insure 
accuracy.

The elimination of friction and back-lash are prime 
requisites in the design of such apparatus. Back-lash has 
in the present case been eliminated by the use of a cable 
drum instead of the gear and pinion drive formerly em­
ployed, while friction has been reduced as much as 
possible by mounting the spindle of the cam upon anti­
friction rollers. Accuracy is also promoted by the use of 
a large, powerful float, and where an enclosed weir cham­
ber is employed, and the float stem must pass through a 
packing gland, the latter should be of the self-aligning 
type. By using a slender stem, the harmful effects of 
errors in alignment are reduced, and the cross-sectional 
area upon which any pressure which may exist within the

B ECAUSE of their simplicity and the ease with which 
they may be standardized, weirs are preferred by 
many for measuring liquids. Among them is the 
V-notch weir, the properties of which were first 

investigated over half a century ago by James Thomson, 
brother of Lord Kelvin, and further developed by the late 
James Barr, of the city engineering department, city of 
Toronto.
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With any type of weir or orifice, the rate of flow is 
ependent upon the head, and once the law of the weir or
nfice is known, may' be calculated directly therefrom, 

ror most purposes of measurement, however, mere know- 
of the rate of flow at a given instant is not sufficient, 

ut continuous or total results are wanted. This has led 
j°. the development of various types of flow recorders. 

= ■ 1 is designed to illustrate the principle and essential 
Aments of one of the most recent types of such recorders. 
lrst there is a float which moves vertically in response to
Ganges in head. With weirs or orifices where there is a 

tree surface of the liquid on the up-stream side, this float 
^sts directly on the surface, whereas with Pitot tubes and 

enturi tubes, it ordinarily rests upon the surface of 
H'cicury in one 0f the legs of a U-tube, the two ends of 
which

SI
are subject to the differential pressure due to the 

enturi or Pitot tube.
E the motion of the float is employed directly to 

actuate the recording device, so that the action of the re­
cording pen ;s directly as the motion of the float, or in pro- 
£*** to it, a record of rate of flow can be obtained, but 

divisions on the chart are not in general equal for equal 
inClementS *n rate fl°w- It is, therefore, necessary to 

corporate some kind of translating or modifying 
ol' nanism between the motion of the float and the motion 

recording pen. This translating mechanism is

Besides taking account of the law of flow over the 
lr, the translating mechanism must also provide the 

_ Per ratio between float movement and pen movement, 
lo ' rnax*mum float movement may be, for instance, $ or 

lns., whereas the maximum pen movement, that is the 
aximum height of the chart, may be 2 y2 ins. The flow 
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over a V-notch varies as the 5/2 power of the 

s and if the cam for use with a V-notch were of the 
\vength as the maximum movement of the float, it 
he h '3e vetT steeP a*- the end corresponding to the high 
fa‘as! which would give rise to binding between the 
r Ce the cam and the cam follower. In the design of 
.^orders for use with V-notch and rectangular weirs, it 
c Customary, therefore, to make the total length of the 
a ni 1T*_Uch greater than the movement of the float, using 

Multiplying gearing between the float stem and the cam. 
!n the Cochrane flow recorder herein described, the 

tr, , Is laid out as a spiral on a flat circular plate, and the 
U ‘Plying mechanism consists of a small drum mounted 
U tv lue spindle of the cam, and having wrapped about it 
a c 111 metal cable which is attached to the float spindle, 
Cab°Unterwcight on another cable serving to keep the first 
the ri-taUt" ^he sP'ral groove is cut into the surface of 
re ls'<- and is so arranged that the part of the cam cor- 
and to the low heads is near the centre of the disk,
ph Part corresponding to high heads is near the peri­
ls ..v the disk, whereby the angle between a tangent 
t0 . '“ cam at any point and a tangent at the same point 
the‘fUlC^e concentric with the disk is kept small, due to 

•'ct that what would otherwise be the steeper part of
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Fig. 1.—Diagram Showing the Principle of the 
Cochrane Recorder.

float chamber may act in tending to force the stem out of 
the chamber is minimized.

The pen carriage is provided with large rollers or 
wheels, which rest upon horizontal ways, so that the cam 
follower which is attached to the pen carriage moves 
diametrically to the cam disk. The pen is suspended from 
the pen carriage in such manner that it rests lightly 
against the chart drum by gravity, and can readily be re­
moved for cleaning of the pen or while the chart is being 
renewed. The direction of motion of the chart drum is 
such that the progress of the pen is from left to right when 
the chart is held with the bottom toward the observer.

The chart being driven uniformly by a clock, the pen 
not only records the rate of flow at each instant, but the 
area under the pen trace is proportional to the total flow


