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the pipe and to make good electrical contact between the 
millivoltmeter leads and the pipe. A satisfactory method is 
to use a pointed piece of steel, about the size of an ordinary 
lead pencil, fastened in a wooden handle, with a flexible con
necting wire soldered to it inside of the latter. ■ The pointed
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shown by dots, and the positive areas by section lines, in
stead of by blue and red areas. It will be noted that, in the 
neighborhood of the railway power station, the pipes are 
highly positive to the rails, and at points distant from this 
station they are negative to the rails. The existence of po
tential differences between pipes and rails is, however, no 
conclusive evidence of stray currents on the pipes ; they indi
cate at what points current is probably flowing from rails to 
pipes and from pipes to rails.

Where there are a number of underground metallic 
structures which may be affected by• electrolysis, it is de
sirable to make simultaneous measurements of potential dif
ference between the rails and each of these structures. The 
average values of these simultaneous potential measurements 
may then be conveniently plotted on a diagram in which the

steel is then pressed against a bright spot or into' a 
notch on the pipe. A still better contact is obtained1 by 
soldering the connecting wire directly to the pipe or to a 
brass plug screwed into the pipe, which is particularly ad- 
vantageous when readings are to be taken over a considerable 
time. When such contact wires have been soldered to a con
tinuous length of pipe it is common to use rubber covered 
wires, bringing them to the surface of the street, leaving the 
ends in drip or service boxes, which then form permanent

This is exceed-test stations for electrical measurements, 
ingly convenient, for it is then possible to make current 
measurements on the pipe without again digging an excava
tion. Such permanent contact wires for electrical tests are 
illustrated in Fig. 5.

It should be noted that small potential differences, such 
as 0.1 millivolt or less, may be caused by local galvanic or 
thermal action. Where such small values are found in a 
test for drop on a pipe a careful investigation should, there
fore, be made to ascertain whether the observed potentia 
difference is actually drop due to current flow or is due to 
local causes. The writer has found that such local potentia 
differences are a frequent source of error when such tests are 
made by persons who are not accustomed to making accurate 
electrical measurements.

When drop measurements between services and current 
measurements on pipes have been generally made on a P'P 
ing system, the results are conveniently plotted on a skeleton
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Fig. 5.—Permanent Electrical Test Wire from Surface of 
Street to Pipe.

potential of any one of the structures is taken as the datum 
or zero of potential. In Fig. 4 is shown a set of diagrams 
giving the relative potentials between water pipes, trolley 
rails and underground cable sheaths, at 3 points along a 
given street. In this diagram the water pipes are assumed 
as the datum or zero of potential, and the potentials which 
are positive to the pipes are laid off above the axis, while 
those which are negative to the: pipes are laid off below the 
axis, to the scale indicated in the diagram, 
shown in Fig. 4, the cable sheaths are connected to the rail
way return conductors near the railway power station. It will 
be noted that, at the point nearest the power station, the 
water pipes are positive both to the cable sheaths and to the 
rails, and that the cable sheaths are also slightly positive to 
the rails.
rails become increasingly positive to the water pipes, while 
the cable sheaths become increasingly negative to the pipes. 
The potential difference between the rails and the cable 
sheaths increases very rapidly with increasing distance from 
the power station,, as is seen from Fig. 4.

The next step in the survey is to measure drop between 
drip or service connections, which will indicate the probable 
existence and direction of current flow on the pipes, 
drop measurements cannot, however, be used for calculating 
the amount of current on the pipes. To determine the actual 
current flowing it is necessary to measure the drop between 
two points on a continuous length of pipe by means of a 
millivoltmeter. This drop, expressed in volts, divided by the 
assumed or measured resistance in ohms of the included 
length of pipe, gives the current expressed in amperes. A 
convenient table giving the current in amperes for 1 milli
volt drop in 1 foot of standard wrought iron, steel and cast 
iron pipes is appended to this paper, 
flowing on a pipe corresponding to a given drop in millivolts 
for a measured length, multiply the amperes given in the 
table for 1 millivolt drop for 1 foot by the number of milli
volts drop measured, and divide by the included length of 
pipe in feet. To measure this drop it is necessary to expose
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Undergroüi#Fig. 6.—Typical Current Survey, Showing
Mains and Stray Currents Flowing on Mains.

d the
map of the city in which the pipe lines are shown an 
current flowing on these pipes are indicated by arrows, 
typical current survey map of a portion oft a city is 5 
in Fig. 6. It is seen that here the currents on the pip®5 
in a general direction towards the railway substation.

Since current destroys the pipe only where it leavcs^^ 
pipe for soil, it is important to know where the current
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