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insulation, owing to the corresponding reduction of potentials
between adjacent points, and also as regards regulation. \Vith
troper sandwiching and sub division of coils in both primary
and secondary, the drop due 1o magnetic leakage may be re
duced to a negligible quantity, so the drop in voltage, as
the transformer loads up, may be practically confined to what
is duc to the ohmic resistance in the copper. This is essen-
tial. as the regulation of transformer plays a most important
part in the quality of service tu customers. Good regulation
means from two per cent. in the small sizes to one per cent.
orlessin the larger sizes. No one has yet discovered a satisfactory
mcthod of campounding transformers so as to maintain the
woltage as high at full load as at light load. and as line drop
in the primaries, as well as in the secondary and inside wir-
ing. tend to aggravate and wmaguify this condition, the im
purtance of guarding against everathing tending tu drop the
voltage  will be appreciated, particularly when it is  more
dearly understoad that a vanation of one por cent. in voltage
will make a difference of about five per cent. in the candle
power of lamps.

Tou much importance cannot be attached to hysteresis
ur the cure luss of transformers, which calls upoun the gener
alors fur a continnous supply of cnergy to vvercome this loss
as lung as the transfurmer 15 in cireuit regardless oi the con
ditiuns of load, bang the same when no current ys drawn from
the sceoendary as wha {ull loaded, and of the power factor ol
tiansivriners s low, the apparent flon of carrent on this scure
15 graater at no load than at full load. Goud transivrmers
Jwuld, in the small sizes. not require more than two per
cent. of the full load energy to cover this luss, and  larae
transformers loss than one per cent. While the copper loss
ol a transformer ranains constaut for any fiaed load, through
it ity Dife, the cure luss—-if proper precautions are not tak.u
i the sddection of irun and provisions snade n the design to
maintain 1t at a4 Jow temperature— may acrease considerably.
viten doubling this source of luss vy short peniod, and
accordingly reducing the all-day cfliciency. and this increased
luss has to be supplied from the central stavon, for which
receives no income.

From the forcgumyg hints 1t will be scen that well de
stgned, modarn transivrmiers, should @ve awll load efticiency
depending upun thar size. or from y3 to 8 per cent. ur better.,
which, with goud design and proper sclection of  materials,
will mamtam thes cfficiency ummpared. It 1s only recently,
however, that such transformer could be obtuned, and the
matter of agemg of the core plates has but recently recenved
attention. It 1s not more than three years ago that one ui
the largest clectnical manuiacturing compames i the Unitad
States sull, tu a large central station, under guarantee of oo
tam cflicienues fur the vanous s1zes of transtonmers, covered
by the comtract. and were obliged to take back cvery trans-
former beivre they had been in scrvice four months, on ac-
count oi the rapid mcrease n the core loss, wiuch, in many
cascs, 1 the short spa.c¢ oi time mentioned, had doubled the
losses shown i the original factory tests,  The iron  was
tahen off the curls and a different quality i ron substituted,
which, though not wiving quite such gowd antial results, was
able to mammtain ity efficiency nmmpaired. eslilating no ap-
parent agemng after repeated tests eatending over a period
of cight or ninc months,

3y carciul expenments with various samples of iron of
honown chenucal compositivn, we have been able to deternune
which 1s the best for use w transformer cures. and samples
of cvery lot of 1ron arc submuticd for test for hysteresis loss
and for chemncal composition.  Without such precaution, no
assurance of results of transformers m service can be sccured.
Even with the best oi iron ageing will take place to a slight
extent, unless precantion s taken to operate the ron at fow
inductions. and provide sufficient radiating suriace to prevent
the transformer becoming too much heated—it having been
observed that wron will age much more rapudly when -sub-
jected to high temperatures.  As_the cnergy losses in trans-
furmers calnbiz thansclies wm heat. precaution should  be
taken to get cflicient transformers, which operate at a low
temperature. obviating the tendency to char the wsulation,
at the same tune saving the dynamo capacity  ticeessaty  tu
overcomce these losses, and avoiding the ageing of the iron
and subscquent augmentation of losscs.

Oil may, be used in small transformers. and where the
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lusses are large the vl helps mawenally o radiating the heat.
The life of a low eflicieney transivrmer miy be cunsiderably
increased by filling the case with oil, but this 1s unnecessary
in small trancformers of good dessgn,  In large transformers
of 100 K.W. or miore, it becumes necessary to use  some
mcthud of dissipating the heat, ws the proportion of radating
surface rapidly decreases as the transformer increases m size.
and  uil ur an air blast becutnes necessaty  even i trans-
formiers of over 98 per cent. efticiensy,  We have designed
and built 60 cycle transformers of Lo K.W. capacity, having
a full load cfiiciendy of Y8 per .ent.. which, with only the
natural air circulation, have shown a rise of  temperature,
after 10 hours’ continnous run at full luad, oi less then 50 C.
This same transformer operated at 125 cyvles will run at a
higha efficiency with a smaller nise of temperature.  Such
transfurmers  are  rather eapensie, huwever, and where
slightly luner cfficiency will suffice, an oil transfurmer can
be used at a much lower cust of - construction, which will give
no greater rise of temperature.

Lightning discharges are less dreaded now by  central
:tation  managers than they used to be.  Formerly  cvery
thunder storm brought with it wrech to sume oi the trans-
fermers on the line, this has, however, come to be the excep-
tiun rather than the rule, owing to the substitution of moudern
transformers, i wihich the better ansulation, together with
the greater chohing effect, which follows, with higher effi-
viney and reduced core loss, result in jurang the oscillatory
high frequency lighting discharges to takhe sume easier path
te cquilibrium of putentials.  Notwithstanding this do  not
neglect to mstall lightming arresters, for though the improved
transiormers offer a more difficult path, yet if there are no
lightning arresters. through which these potentials can dis-
harge, the best ransformers areuliable to be punctured, The
Jugaestion has been made to ground the sccondaries or the
wae of the transformers. Either method mahes ot saier for
the consumer, but both result in greater strain on the insula-
tion of the transformer.

We have bhad frequent enquiries as to whether the 6o
cycle transformers will work on 125 or 133 cycles. A trans-
former, suitable for 6o cycles or 7.200 alternations, will work
Lotter on 125 ¢y ldes or 15,000 alternations than on the 60 cycles,
as the cure loss is reduced through the regulation due to in-
creased megnetic leahage, is not quite so good. It is quite
tiie opposite when a 125 cycle transformer is used on the 60
wycle circuit, as in this case the core loss is increased about
20 per cent., and the cfficiency correspondingly decreased. If
the transformer is not a very superior one at 1235 cycles, it is
wuite likely to overheat, duc tu the increased core loss at 6o
crddes, gradually charring the insulation until it finally breaks
Junn, in the meantime probably showing an increasing core
ss, folluned by furiher development of heat. and bringing
about the end at an carlier day. As the difference between
twe lots of iron from the same manufacturers may make a
diffecrence of ten or twenty per cent. in the core lusses of
transiormers, otherwise identical, it is of the utmost im-
purtance for manufacturers to mahke carcful tests of cach ship
ment of iron, as it is received. and when this is not done the
central station has no protection unless they possess the in
struments  to mahe proper tests on the transformers than
seives as they arc reccived.

For their own protection, we would urge central station
men to equip themsclhves with standard watt meter. dynamometer
and volt meter. with which it is a simple matter to determine
whether they are getting what they pay for or not. The tests
are quite simple. and any central station can cquip for mak
ing them at very small expense. amounting to but little omt
side of the cost of the necessary instruments, which are al
most a necessity for any central station in checking up switch
board instruments, recording meters, ctc.

(To be continued).

WANTED—A Firat-clzse Mining Fareman, who has had experience
in Galena, Zinc and Sllver Mining. Send rcferences and rate of

wages expected to P. W, RESSLMAN, 31 Central Chambders, Ottawa, Ont.

WANTED—Agems in Montreal and Toronto to push the sale of a high-grade

English Leather Machine Beltingin the Dominlon. Commission only.  Ad-
ply * X.L..” care of The Canadlan Engineer.

FOR SALE

A good Water Power, soo horse, situated onehalf mile from rallway, every
{acllity for making siding to power. Address .
J. D. THEUNISSON, Cookshire, Que.
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