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TESTIMONY OF ELIHU THOMSON.

. (By Mr. Hvor.) Will you state to the Committee whether the
current that is wsed io streel cars isdangerous to life?  What progress
has been made and what success may be expected of it in the future
operation of street cars? Please state as fully as you can, in such
form that the Commitres will understand it.

A. The growth of electric rallways hzs uadoubtedly been very
rapid of late, and as you have heard stated here, there are something
like fifty roads in operation at the present time. The experience of
those roads has dated back several years. Some of them, no doubt,
wore crudely arranged at first, but the whole matter is becoming
rapidly systematized and taking very much better shape.  In order to
convey electricity any considerable distance it iz necessary that we
provide conductors to convey the current. We must also use a certain
pressure on the current or the electricity will fail o be carried. In
arc lighting this pressure rires to as high a point sometimes as 3,000
volts, and yet 1 have konowt men to come in gontact with such wires,
getting the full strength, and not be killedd, There are a fow other
cases where people have met with fatal accidents by putting their
hands on wires with a current of from 2000 to zooo volts. By com-
man congent, however, 1he electrical fraternity have dropped down to
a voltage as low as goo velts.  That is the voltage which is now used
on electric railways.  The object of dropping the voltage is to get two
things ; that is, to secure safety and at the same time scoure freedom
from the tendency of the current to leave the wire, either on the car
or anywhere else, The desire i3, of course, to keep that pressure
which will transmit the curreni over the line. We could operate the
roads with 1500 to zooo volls, ol (hat is not feasible or advisable;
we would find more difficulties in the construction of our motors. We
are forced to keep the current down in pressare. A great deal has
been said about the volume of the current exisiing on these lines. I
say that that has nothing to do with it whatever. The volume of the
current is nothing; it is merely the pressure which is to he taken into
account; and this whole question hinges on whether soo volts is a
dangerous pressure or not. That is the whole thing, — whether goo
volts is a dangerous pressure or not. Now, it is a fact, as I am told,
that the Western Union Company use on some of their lines in New
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York City more than goo volts; they use dynamos for working long
lines. I have heard of various instances where the leakage in had
weather has been sosirong that the instruments were overcharged and
the aperators could vot even adjust their, mstruments with the pres-
sure being as preat as that. They use the dynamos to replace a cer-
tain number of battery cells, The number which they would replace
of the Gove type, taken as an example, would he about 24c battery
cells. It does not seem to them that that veltage has any particular
danger in it

Mr. Pore. They have used il for fifteen years.

Mr., Tuomsown. They have used it for Afteen vears, as Mr. Pope
says. They have substituted dynamos having a current of large ca-
pacity in place of their batteries, and still they find no difficulties with
it. The pressure is not high enough lo do any harm to the person.
It is true that it is a pressure which will give a shock. Nobody denies
that.  Almost any pressure witl give a shock, but the question here is
whether it is capable of giving a fatal shock. I do not think any evi-
dence has been produced here this morning which shows that it can
produce a fatal shock, or bas produced a fatal sheck, which is the
important point. There are fifty roads in operaton, We are pre-
pared to produce testmony in regard to persons who have come in
contact with a enrrent and have not been injurcd more than to get an
electric shock: T have oecasionally touched conductors of very much
higher voltage than these, I at one time caught hold of a conductor
having a voltage of 10,000 volta for a few moements. 1 got a very
severe shock, but it did ot kill me. On one occasion I caught hold
of an alternating comrent of 1,000 volts, which you have spoken of as
an exceedingly dangerous current, and that did not kill me. 1 do not
say that J would voluntarily take hold of one of these conductors and
take thar shock, any mare than T would go and have a tooth extracted
withoul any reason forit. Dot I do say that the escapes from scrious
injury from much higher voltages than 1,000 volts are frequent, The
voltage which is now used on clectric railways has been reduced to
that which has been agreed npon as the practical pressure to use, in-
volving safety and efficiency throughout the whale system, We could
pot do better than that ; that is certain.

A good many points have been brought up here which it is hardly
worth while to touch upon, but | am impressed with their contradic-
tory character in many cases. Sometimes we hear of the impossibitity
of touching the wires and of the impossibility of firemen cutting the
wires, because they are dangerous. 'We hear the statement made that
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firemen will receive shocks. All they have got to do is simply to have
nippers with a wosden handle. They can cut any wire without any
trouble. The wires can be cut very nicely by an ordinary pair of
pliers without any danger whatever. [ can say that there is not the
slightest difficulty in removing all the wires in a very short time, if you
choose, without any danger to people standing by,

Q. 'Take a trofley wire, what is the size of it right through?

A, It varies with the number of cars. It always has to be a heavy
wire to carry the current. It is a véry strong wire.

@ [ am speaking with reference to the difficulty of cutting it with
a pair of shears with wooden handles ?

A. There is no trouble at all. With a pair of culting pliers wires
can be cut very much thicker than that.  With proper 1ools you can
getaleverage that will do almest anything. Even if the wire were three-
quarters of an inch thick it could be easily cut. It is not steel wire,
it is copper wire. .

. Supposing there is a fire and there is cccasion to cut the wires
and they are cut, what is the effect upon ihe operation of the road at
other points ? _

A. The operation at other points 1s preserved. 1f the feeding
lines for the current come in on two sides of a Gre you can still ron
the cars. There s another point here.  You can utilize this power in
connection with electric fire engines. Supposing a steam fire engine
should get out of fuel, you lose it, but with electyic pumps you have a
reliable power at the ceniral station which will not fail you, That
time will surely come, and when it does you will have an effect which
will counterbalance the fire risks, which are heiog now exaggerated.

Q- In regard to the falling of other wires on the central conductor,
is it the fault of the electric road wires if the other wires come down ?

A, Ttis the fault of the wires that come down. Make your telephone

.wires strong and they will not ¢ome-down as far as the electric road

wires, Those wires ought to be supporied better than they are and
then they will not come dewn, They are Almsy; they are not prop-
erly supported. Support them as yow would the eleciric road wire,
which has to stand the jar of the trolley, and they will not come down,
But the matter of other wires coming in contact with the conductors
has always been brought up whenever a pew system of wires has been
introduced, and every system which has been introduced has been
stronger than others, and the failure has been the failure of the lighter
wires all through. The iron wires rust out and on the slightest provo-
cation they drop down on the other wires; but danger from that can
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be easily obviated. Suppose you run oot puard wires at short dis-
tances above the central wire, then if a wire drops down 1t will not
sink to the car current fine. Ground the heavy guard wire and have
a line come down on it. Ifit touches the electric road wire it will burn
the connecting link in a moment. There is no telephone wire in use
which would not be burned out in an instant,  If this safeguard cannot
b provided you have still others, but simply grounding the upper
wire—connecting it with the ground—suffices. Now, if the telephone
wire sags from any cause, in almost all cases it will not probabiy tuch
the under wire at all; and in any case in which it does touch it will
produce such 2 fow of current that the wire will simply break the con-
nection, leaving you as before in extta good condition to carry your
current to the cars. These are all precautions which can be adopied
and are well known at the present time,

). As to persons riding on the cars, is there any danger either to
persons who are riding in the cars or to their watches by the use of the
overhead system ? :

A. The danger to persons is absolutely nill. The conductor comes
up from the top of the car and is beavily insulated. That is necessary
in order to have it stand molsture. It would give out at once if we did
not have the circuit on the car thoroughly tnsulated, covered in as fully
ag possible, to prevent it from coming in contact with the ear track
itself, In [2ct, 3 car body is constructed of matedal which will not
convey & current of goo valts at all.  As to the danger to watches, al-
though I have not heard any complaints of any trouble of that kind, I
should say that there might be some little effect on watches not made
non-reagnetical ; but the preat watch firms now-s-days are making
watches which will getover that difficulty. Io fact, it is being regarded
as essential that a mian must be equipped with a non-magnetic watch
in these days of electrical growth. I have in my pocket a time-picce
of that character, which 1 can put on a dynamo with the strongest
possible magnetic field and it will not affect its rynning at all.

Q. Supposing a car runs jn a thunder shower, what is the effect of
that ! '

A. Well, the general experlence has been that as the number of
electric wires increase in a city there is less trouble From thunder
storms. That is, there are so many points of escape for lightning dis-
charges that very few places in eities are struck and injured during a
thunder storm,. In the country, in g suburban district, a wire of course
might be struck, but look at the chances of its going to the ground !
It is only insulated by a little porcelain knob from the side wires,
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which are often connected by a moest complete cireuit with the ground,
and we also provide lightning AITESters, putting them along Lhe line as’
often as they may be needed, for carrying off any charge which conld
jump more thar one-sixteenth of an inch.  Lightning will jump a mile
in many discharges. I woyld put a line of lightening arresters along
the road which would carry off any current that can jump one-sixteenth
of an inch, to the ground. I3 not that sofficient protection? The
fact is, if the lightning ever strikes & line it will find a nomberof
points of escape and will not affect the car or go through the car; it
will jump at once at the lightening arrester.

(. As o the capacity of a var equipped with electricity in this
way — to what extent is it capablc of doing the business ?

A. There is wonderful flexibility in the system. The motors,
when properly constructed, can be run up to a very much higher point
than their normal, ordinary capacity ; 50 much 5o, that I have known
instances of an electric car pulling two other cars loaded, and on an
up-grade at that. So that vnder stress we have cverything that we
want. The power goes to that portion of the line which needs the
power, and to the lighter loaded portioms in proportion to the reduced
load, That depends altopether on the amount of current which
flows through the mmotor under any given condiiions, and that amount
of current is under control, varying with the speed of runoing. A
little slower speed makes the current larger, makes the car capable
> of pulling a little heavier load.

@. (By M Rues) I would like 1o ask Prof Thomson whether
the use of the small size wires to which he has referred would not re-
quire a eurrent higher than goo volts §

A. That is a technical guestion which calls for expert inforiation.
I am quite willing to give it. I would in all cases tun feeder lines and
conductors altogether independent of the main line. You may run
any number of cars, a thousand cars, if you please, under that system.
You can put a feeder line under ground | the potential is not so high
but that you can easily handle the underground freeders, There is
no question that you can put a feeder underground. Of course we
ean run a million cars with 500 valts under that system.

{. From one generating station ’

. From one generating station

. Could you do that in the same way that you handle it on the
West End?

A. No, sir, I don't say so. 1 say that as your power runs up you
would have to add an additional feeder line and you would work by
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-a central power station ome or more. The car companies will settle
that. They will say: “ If we want a power station here, we will put
it here ; if we want a power station there, we will put it there.”

. How many amperes will you carry on the wires to which you
refer, those wires that you can cut with shears 7

A: Up to the maximum. :

2. What is that maximum ;

A. The maximum is that which never heats a wire, produces not
the slightest effect upon it i

). How many amperes {

A. The experience of some roads is that it takes eight or nine
horse-power to a car. That can be Agured out very easily. You can
do that,

. What [ want is a tough staterment as to the number of cars you
can supply from the ordinary overhead wire which vou can cut con-
veniently with the shears?

4. By putting your feeder wires anywhere you please you can sup-
ply any number of cars,

& Would it not he necessary in run a very large spiral and more

" conductors and feed wire

A That is a questivn for the companies. If they are willing to
put in copper wire, why need you complain

¢ The yuestion is, if you were to operate a system of street rail-
way Cars, such as are run in the streets of this city, with overhead con-
ductors, pore and simple, without any underground feeders, would you
not have to use copper wires which would be ingconvenient to cut and
which would require poles to support them ?

A. I doo't think you would. It would depend upun the condition
of the power station altogether.

¢. If you had one power station }

A. 1am not dealing with things which are not in accordance with
good practice. I am dealing with good practice in all cases.




