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never known to occur, but with a 7,16 1t would be a rare
thing to find one lamp of a large number that had not this cause
for being out recorded against it on more occasions than one,
particularly if, as frequently happens, the carbons are slightly
crooked. Al things considered we feel we are but echoimng the
seatiments of the present users of 3¢ carbons when we repeat that
in an all night lighung plant there s an advantage in their use.

IN the Annual Report of the Chief of the Burcau of bteam
Engincering of the United States Navy for last year, attention
is called to the fact that from neasly every war vessel i service
in the navy, reports had come of the incefficiency of the firemen,
and of the wsufficient number employed.  The Chief points out
that no matter how cfficient the svessel and the equpment may
be in cvery other department, falure 1 the boer roomn spls
the whole.  If during an action, when the fullest power of the
machinery is required, unskilfulness on the part of the fizeman
should let the fires become dufl or choked with ashes and
clinkers, all hope of success would be gone. The report urges
upon the Government the necessity of attempting to remedy
this cvil and to encourage the fircinen i becoming skilled and
expert m therr duties.  In all factonies and estabhshments where
stean is uscd there should be more attention given to this very im-
portantsubject. In these days of competstion profits can be made
by skill and care in saving. Begin here, not as 15 too often
done by employing the man who 1s willing to work for the low-
est wages, but the man who can carn good wages by skill in
the use of the coal shovel, A few years ago a certain flour mill
in Canada was closed. The engineer was ordered to dismiss
his staff of firemen. 1n about three months the mill was again
started, but the fiiemen had gone elsewhere looking for work,
and the old hands could not be found. With 1he same engincer
and same machinery, but with new fircmen, twelve tons of coal
per day were required to do the work formerly done with nne
tons. Here a change of firemen increased the fuel bill by 33
per cent.

A Cast has come under our obsersation quite recently in
which an existing electric light company was about to pur-
chasc a power yencrator for the supply of power to numerous
small manufacturers and in which there existed the doubt as to
whether it should be of 250 or 500 volts k. M.F. Eventually the
250 volt generator was given the benefit of the doubt. It may
be pointed out to those similarly sttuated, that for many reasons,
the 230 volt machine is undoubtedly the proper one to install.
The principal reason is that it is absolutelv safe to handle a cur-
rent of this voltage.  As the current is required 1o be carned
into buildings and reoms in which there are quite a number of
cmployees, this safety in handling becomes most imperative, for
while thete may be but one person whose duty 1t will be to handle
and take care of the motos, there will likely be some inquisiive
young person about the place who when opportunity offers wilt
try his hand at it, and ten chances to onc veceive a shock, if it
is possible to do so, before he gets through.  If a low tension
current is used it can do no greater hanm than frighten,
whereas if it were of 300 volts potential and contact were
made with it for any length of tme, 1t might not only cause a
severe shaking up, but serious results would in all probability
follow. Tructhe cost of constructing the line will be much
greater if 250 volts are used than it would be with 500 volts,
Another point to crasider is the lesser liability to short circuiting
of the lines from any cause, for with the 250 volt circuit there
will only be one half the risk of scrious results following such
short circuit ; an arc of any length cannot be maintained ; where-
as with 500 volts it is quite easy to produce and keep going such
an arc as would cause damage to the machine or some of its
parts, or sct fire to the building if not checked prompily. We
are of the opinion thercfore that the 230 volt circuit possesses
an clement of safety quite superior to that of the 500 volt, and
ts the only one that should be used for supply of small motors
that are liable to beused in all wmanner of places and under all
sorts of condittons. We cannot condemn too strongly the practice
of connecting such motors on a grounded street milway circuit,
as is done i some places. With 300 volts and a grounded
circuit, it becomes absolutely dangerous, and should not be
handlcd by other than a practical man at any  time, much less
should it be placed in a position to be handled by those who

perhaps have not the faintest conception of the danger luking
thercin. It is not the purpose of this article to make it appedr
that a 500 volt circuit is what is recognized as a dangerous one,
for such is not the case, but we feel that we are not over-stepping
the buunds when we again repeat that contact with a grounded
500 circuit 1s dangerous, particularly if such contact is made for
any length of tme.

CENTRAL STATIONS OPERATED BY WATER POWER.

Mr. George A. Redman writes on the above subject in the
columns of Practical Eleciricity as follows :

The adaptation of water power for electrical purposes has
grown very rapidly within the past few years : there are several
causes operating to enhance the value of water power, none
more so than that of clectricity.

Streas that have had no pecuniary value heretofore are now
being utilized for the purpase of running electrical machinery ;
yet at the same time the supple of water is diminishing, caused
by the destruction of forests, and water right owners in various
parts of the country are davising means of storing water during
the ramy seasons to £ nish a supply during the dry season ; also
storing 1t in the daytime for night use. One large water right
owner in Western New York, during the months of July and
August, places flash boards two and one-half fect high on top
of his dam, at an expense of $100, and stores up for night use
the water winch is not necessary for him to usc in the daytime,
thereby saving in the two months 2 coal bill of $2,100,

The Jobnstown, N. Y., Electric Light Company have im-
proved their water power at the Cuyadota Falls by erecting a
dam 34 fect high on top of the falls, giving them a total head of
75 feet and nearly doubling the amount of power.

A survey of the upper Genesee River, between Mount Morris,
N. Y., and the cclebrated Portage Falls, has been made during
the past year, for the purpose of establishing a reservoir that
will furmsh the aity of Rochester 30,000-h.p. more daily during
the entire year, than they have at present.

The carliest forms of water wheels were the paddle and flatier
wheels, that only utilized the impulsive action of the water;
these bemng followed by simpler wheels of the reaction type, and
others.

We now have the improved forms of the Leffel, Victor, Lesner,
Success, and many others,  There is a demand for the best and
most cconomical turbine that can be manutactured.

Turbines should be built 10 secure the delivery of the water
upon the turbine without checking the velocity of the water more
than one-third, and to permit the free discharge of same after
passing through the turbine, and 10 work with us good cfficiency
under part gate as under full gate, and to be made of the best
phasphor bronze, to stand the wear and tear under high heads.

It is essential in locating central stations to be run by water
power. to locate them where there is no great danger of a flood,
or so protected by a breakwater as tomake it perfectly safe, and
also to avoid tiouble with backwater upon the turbines. Where
a station is situated on the bank of 2 river, it s best to take the
water from the river by means of a raceway, with the headgates
parallel with the flow of the water ; and at times of a freshet or
running of anchor ice, it will more than pay any expense incur-
red by so doirg. The raceway should be of a sufficient depth
and width to permit the water to flow not more than go feet per
minute, and a waste gate <hould be placed in the side or end of
the race 10 use in casc of emergency ; and when cleaning out
the raceway a rack should be bwilt across the race to prevent
driftwood and other rubbish from passing into the turbines. For
that purpose 1 recommend a rack built of iron slats two inches
wide, one-cighth of an inch thick, and placed five-cighths of an
inch apart on seven-cights inch iron rods, at an angle of 45
degrees.  Particular attention should be taken to keep the rack
clean by mking. A trough or platform should be placed over
and immediately back of the rack 10 mke the rubbish and
anchor ice into, and so arranged that the current of water from
the race will pass through the trough and carry off all of the
rubbish, etc.  For any station that is using 100 h.p., or over, it
will be a great saving in labor to them and pay well for the
extra expense.  For winter service 2 boom should be placed in
front of the headgates, and the current will carry off a large por-
tion of the anchor ice and other floating objects. '

The headgates should be built to work with arack and pinion;



