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mathernatical shapes of optical refiectors, btut large fiat surfaces
miust be uscd. i hey should always be paioted a dead white.
The enamielling of rediectors to have a shiny surface is a mis-
take; they do net give as good an effect te begin with and
even the best rapidly lose their glosa.

The following table, due to Dr. Sunîpner, gives the reflec.t
ing power of various surfaces and shows what a wide variation
in the nuniber of lights requirefi for a given illumination may
be caused by a change of interior decoration:

White blottin g paper. ................... 82 per cent.
Ordinary foolscap....................... 70
Newspapers.......................... ý50-70
Yellow wall paper...................... 4o
Blue paper ........... «. .. . ,.............25
Dark brown paper ....... ............... 13
Dark chocolate paper..................... 4
Plain deal (dlean)..................... 40 50
Plain deal (dirty)........................ 20
Yellow paintcd wall (dlean) .............. 40
Yellow painted wall (dirty) .............. 20
Black cloth............................. 1.2
Black velvet............................. .4

When studying eut the lighiting of a given place we must
consider whether we mnerely wish for a general sense of the space
being nicely or hrilliantly lighted, as in a hall room or dining
roomn; or whcther particular spots or objecta need to be clearly
illuminated, as the goods in a ahop or the tables in a library.

The mest important step to good illumination is te secure
te the utmest extent possible that ne bright spots or lines of
light shail strike the eye. The moment the eye sees the source
of lighit it closes itself up for protection fromn the direct raya
and consequently cannot receive as much of the light reflected
from neighboring objecta, and therefore doea not sec them dis-
tinctly. The following experiment will illustrate this very
clearly: Take a shop with two show windows and hang the
lights inl one win(low about the level of the eyes, as is SO coin
mionly done, and iii the other put the lamne number of lights
in goofi refiectors close up to the ceiling. Now go acrosa the
street and note the result. In the first window the gooda on
exhibition are fairly well lighted, but it is a discomfort te look
at themi long and nothing ia seen bchind them. In the other
window the goods tire shown up beautifuilly and yen cao look
atl themn as long as yenl wishi andi at the saine time cao sc right
back into the shop and sec the gooda on the shelves and
counters.

In the amaller towns and in rnany cases in the larger ones
the question of getting exactly the best illumination and effect
fromn the lights must be subordinated te that of the cost both of
the fitting up and of the current consumed. AIse a certain
amount of deference must be paid to the ideas of the ownera.

Thus in lighiting show windows the very beat method is te
light thiem from overhead, or fromn the corners, with lamnps in
deep and pewerful reflecters that will threw the light directly
on the goods te be shown and will shield it from everywhere
else. If it is neceasary for the proprietor te be as economical
of light as possihle this can hardly be done, as these lampa are
tiseless for general illumination in the shop. In such a case as
tliis clustera indter good flat reflectors on the ceiling
of the xindow are best. These show the goods iii the
windowa very nicely, they make the front look meuhl brigh'er,
and at the sanie tinie throw a very considerable quantity of lighit
into the front part of the shop whierc it is mnost requirefi.

An exceedingly common case is a ahiop froin 20 te 25 feet
wide, 40 te 50 feet deep with two show windows, flic ceiling
heing from 10 te 12 feet high, and uised for dry goods. tailoring,
groceries, etc. A very good arrangement for this is te put a
three-light cluster and flat reflector in each window, and thire
siiflar three-light clusters down the centre of the shop. Thle
main switchi should be placed at a convenient ýspot near the
door hi'« which the employees enter and will of course tomn on
ail the lights. Another switch should then be arranged te turn
off the window lîghts, andi another te turn off two Iights in
eachi of the clusters ini the centre. This ivill be found te be a
niost convenient and economical arrangement for the cuistomer.
who can proportibn his Iight te the weather and amounit of
business doing. Whiîe the central station man ivili flnd that,
if the shop is open in the eveoings at aIl, the whole of the lights
will he on long enough te cover the maximum demand, or
standing charges.

These clusters should net be more than te' 6" from the
floor; were these lights raised to 15 feet the direct light from
themi would be reduced one-haîf, calling for double the number
te produce the same illumination, but since in this case the
refiection froin the ceiling aod walls would be somewhat in-
ci casefi, probably an increase of 5o per cent. in the number of
lighits would be sufficient.

Drug stores generally caîl for special treatmnent, and the
lighiting must be made te harmonize with and te show off the
fittinga. Brackets on the top of the shelving and a handsome
electrolier in the centre are generally very acceptable, but as
the resuilt deaired is more in the way of brilliant effect than of
mere illumination for the showing of goods, each case must be
studied eut te suit the purse and the tastes of the persena con-
cerned.

In the matter of churches the great desideratum is the even
distribution of the lighit, withi absence of shadows and the total
avoi(lance of aIl spots or linea of light that will atrike the eye
of the congregatien, or of the minister, especially during thc
sermnon. The minister, the choir and the organiat of course
require pîenty of Iight, and it often calîs lor considerable
ingenuity te supply thieir needs without having a banik of lights
most npleasant te the congregatioo. If such a group of lighits
cannot be avoidefi it should be provided with a switch within
convenient reach se that it cao be turned eut during the ser-
mon. Io Anglican and Roman Catholic churches which have
chancela aeparated by an arch from the main body of the build-
ing, the lights cao often be arraoged on this arch se as to
be entirely hidden from the congregation and yet throw a very
pleasant light on the choir and reading desks.

Lodge rooma ahould be well lighted, and as they are often
finished in very dark colora this is a difficult mnatter. The lights
shouilf be dividefi into groupa controlled by switches, and those
at the desks of secretary and treasurer are often wanted te bc
independent of the others i0 the room. A dimmer is a valuahle
addition and should he arrangefi to control aIl the Iights except
those just mentionefi. It shoulfi be a regular theatre dimmer
cf ample capacity. Lodges are net as a rule payiog customera
becauise their tise of the light i5 irregular and the income per
light from them very smaîl. Nevertheless it pays te give a good
deal of attention te the fltting tup of them, becauise many get
educated to good lighiting tlîrouigh theni whom it would he
difficult or impossible te reach io any ether way. Tt will require
a good deal of work te get the first one well dooc and
especialliv te get the dimmer iotroduced, but after that it will
bc comparatively easy.

SOIIE NOVELTIES IN SWING BRIDGE CONSTRUCTION
ON THE TRENT VALLEY CANAL.*

Bv R. B. WOODwORTH.t

The Trent Valley Canal, oow i0 proceas of construction
by the Dominion of Canada. is projected te exteod fromi
Georgian Bay through flic province of Ontario te Lake
Ontario, and is expected te be cf great public value as a water-
way. Its construction has naturalîy dcmanded mumerous high-
level and swing bridges.. Several of these were crected duriog
the paît year hy the Central Bridge & Engineering Co., of
Peterborough, Ont., andi the purpese cf the present paper is te
descrihe certain pecuiliarities iii the construction of the two
miore inmportant of these, in the design and detail cf which the
present writer was directly ioterested.

These were the swing bridges te carry the Grand Trunk
Railway eîver the canal at Nassau, Ont., andi the Canadian
Paciflc Railway over the canal at Ashhuroham, Ont. The
fermer hafi a clear span of 2i7/2 feet c. teoc. of end lifts, and
the latter a sean ef 187 feet c. te C. of end lifts. Both were cf
lic s;aie general design, rivetefi lattice trusses with miner
differences due te the different lengthis cf span and the
idiosyncracies cf the men who framed the new Canadian tariff.
When the mnaterial fer the long spant was orderefi angles were
Most econiomical; wlieo we came te detail the short spart the
antii hai nmade it preferable te use chanocîs. Both were flguired

for tlîe loadings given under Class Il. cf the 1896 specifications j

cf the Department of Raiîîvays and Canais, viz.: the dead load
of the spans themscîves. cross tics, rails, etc., at 500 lhs. per
lineal foot cf span. and a rolling leafi of two 1 12-ton como-

'From the Enffireerine News.

+Draiightsman Carnegie Steel Co., Pittsburg, Pa.
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