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without being necessarily retarded in their action by dash-pots,
their feed is positive, and slight frictons in the moving parts in.
iroduce no noticeable error; they may be operated at will on
direet currents, or on alternating currents of either of the stand.
ard frequencics.  On alternating currents the power factor of a
load of these lamps would be high as compared with a load of
lamps having large magnet coils and cores, and in the matter of
mamtenance there appears to be nothing about such a lamp to
suggest repairy, although the replitcing of an occasional regulat.
ing  steip  would be much cheaper than  the  renewing  of
magnets,

Aside from the economies of enclosed lamps resulting from the
invreased lile of the carbons they possess other advantages
peculiar to themselves,  As aresult of the absolute enclosure they
burn quictly, being free from hissing or Baming even though not
accurately adjusted, and, ay it is impossible for sparks to make
their exit, all possible fire risk is climinated, a feature which
meets with the unanimous endorsation of the Boards of Fire Une.
derwriters generally.

By virtue of the long arc which is maintained more perfect dis-
tribution of the light over large areas is obtained than is possible
with open are lamps.  Direct current lamps of the Iatter type
exert their greatest illuminating effect at an angle of about 45
degrees trom the vertical so that a very intense light is noticenble
within i radius slightly exceeding the height of the lamps from
the ground while beyond this the illumination mapidly falls away.
Enclosed famps on the other hand spread their rays more horizon-
tally, thewr angle of maximum intensity being about 75 degrees,
and as a result the bght is more regularly diffused over a large
area and does not aveume the form of concentric zoues of rapid-
ly diminishing intensity.

The economy in maintenance however affords the most striking
example of the advamages of enclosed lamps over the open and
the gain will be clearly noted by a comparison of the two
systems,  As an example we may compare the maintenance costs
of 430 watt open and enclosed alternating current kunps operating
to hours per day per year of 305 days, assuming for the former alite
of 14 hourx per trim of carbons costing $30.00 per 1000, while for
the fatter a life of 8o hours per trim of carbons costing $30.00 per
1w00.  [n this compgrison the matter of interest ana depreci.tion
allowance may be dismissed on the assumption that it will be
similarin cach case and thus there remains to be caleulated the
cost of carbons and trimming.

As the open lamp requires two new carbons per trim it will in
a year therefore, on the above basis of 10-hour runs per day, re-
quire some 201 pairs of carbons, costing S$18.80; on the other
hand the enclosed lamp requires but one new carbon per trim
and wr a year will consume but 46 carbous, costing $1. 38, so that
an annual xaving of some $17.42 per lamp is effected by the use
of the enclosed lampsi.

The cost of trimming will depend largrely upon lacal conditions
but we may assume that one maa at $2 per day can trim one
huadred open lamps or one-half as wany caclosed lamps, which
will make the cost per trim, therefore, 2 conts and § cents respec-
tively.  Onthe 1o-hour basis the trimming, therefore, will cost
approximately §3.02 per open lamp per year, as against $1.84 per
enclosed lamp per year, resulling in a further annual saving in
favor of the enclesed lamp of $3.58, making the total saving $21.17.

With direct current lamps the saving will bein like ratio, allow-
ances for differences in the life and cost of carbons being neces-
santy taken into consideration, but whether direct or alternating
the advantages of the enclosed lamp are so apparent that before
a great periad clapses not ealy will they largely supplant the open
ares, but they will further enter the arena in competition with
large wcandescent lamps and regenerative gas lamps,

THE PROPER EFFICIENCY OF INCANDESCENT LAMPS
FOR CENTRAL STATIONS, INCLUDING A DESCRIP-
TION OF THE ST LAMP.

Bv E. E. Cagv, St. Catharines,

Few questions i the ficld of electac lighting are of greater im-
portaace to central station managers than taat of the efliciency
of wcandescent lamps.  This problem of suitable efficiency, many
may Justly tlnk could be handled more properly by the centrid
satiwn manager than by the manufacturer, but it must be borne
w annd that the manufacturer is in close touch with many stations
and 15 thus able 1o observe the inauguration and development of
theonies incident to the subject.  Few guestions seem so thor-
oughly misunderstood, and yet the fault is not eatirely with the
cential station. In the first place, only the lasger companies will
wiest in the necessary apparatus, and surprisingly few of those
will purchase cnough apparatus to determine the cfficiency of
their lamps.  The initial outlay, including photometers and instru-
ments will more than pay for itself in the first year.  lu the ab-
sence of the proper outfit, the managers have 1o depend npon the
statements of manufacturers or more often upon those of their
representatnes, and what is the result?  Dissatisfaction. One
maker wall supply Jamps guarantecing them to be of a stated ofli-
ciency, and these lamps will give satisfaction.  Should the next
order be placed with another company and the same efficiency
guaranteed, vhances are steongly in favor ol the second consign.
ment not giving satistaction, assuming the specifications call for
eflicient lamps.  Both lots of lamps  may consume the same cur-
rent At the stated voltage and in reality be intrinsically cqual, yet
one will be thought well of and the other condemned. .\ mtua-
ton such as this, upon the face of it, scems incredible, vet such
18 the daily expenence of every lamp manufacturer until, by loag
and otten costly experience he becames thoroughly acquainted
with the actual s2ate of affairs upon the lines of all his customers.

For many years generators, and later transformers, have been
rated in light capacity upon the basis of fifty watt lamps,  Mul-
tiples of fifty are convenment quantnies to hamdle mentally, though,
when this unit of capacity was adopted, everyone felt contident of
the universal adoption ot fitty watt lamps,

It has been unfortunate that 3.0 watt lamps have become such
a houschold term, as their use has often proven very costly to
companies before experience made them alter fiest ideas, '

Everyone will probably agree that tis desirable to use the most
cflicient lamps possble, consistent with fur hic where current is
supphied upon the meter basis.  Two questions immediately anse
what should be considered fair life, and at what efficiency under
conditiwns exisung apon the lines can this life be most cconomi-
cally obtained.  Hardly two managers will agree upon the first
question, and very tew have at hand the necessary information to
answer the second.

Every lum,p maker, however worthy of the name, has on record
the results of many tests showmng the average life to be expected
of lamps of different efficiencies when operated at normal or at
voltages other than normal.  Below in table 1, will be found the
cfficiency and average life of lamps at various voltages. Though
these results are i one sense approximate only, yet they are the
average results of many tests.

Before discussing the table, it is well to state that the efficiency
of an incandescent lamp is wenerally given in watts per candle.
A lamp radiatiog sixteen candles when operating at fifty volis, and
one ampere of current, consumes fifty watts, and has therefore an
efticiency of 3.1 watt per candle.  When lamps'are tested for
efficiency, one grievous error is generally made.  The voltage is
taken carefully as labelled on the Tamp instead of being taken at
the point of the lines where the lamp will be used.  For example
any lamp, whatever its normal efficiency may be, can, and
often is operated at a much higher efficicacy.  For iustance a
four watt lamp is ofien burned at three watts, ard a three and a
half watt often burns at two and a half watts.  This is simply to
show that when a maniger talks of using more efficient lamps, he
may be operating at that very time, lamps at a higher efficiency
than he contempliates using,
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