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attention is given to maintenance, though the roof is gen-
erally Covered with an extra thickness of a thinner quality
of felt whera a thorou‘ghly good job is required. One ad-
Vantage of the use of felt is that a considerable saving can

effected by forming the gutters in felt, instead of using
Cast-iron gutters; this is especially the case in roofs where
arge valley gutters are required. A considerable amount of
tad, required for flashing at various parts of the roof, can
S0 be saved, The only attention required to be given to

f A
!elted roofs is a coat of varnish at intervals of about five
p ears_

The comparative costs of the before-mentioned types of

ro ) S :
of Coverings are as given below, per square yard of area

c°'ered:~

2 : - :

AOS b}‘?"VV-G- galvanized corrugated sheeting ........... $ .79
€Stos corrugated sheets ............... Rl 1.28

lates 191" on Spars . b Sl 0 D L R 1.15

¢ laid on match-boarded on underside ......:-:-- 1.52

:l:s laid on 1%-in. boarding, including sarking felt 1.58
Stos slates cost about 12 cents per square yard less
than Datural slates. ;

A .
SPhalt felt, one layer, thick quality, laid on 1%-in.
BEIOE i iiid e e e R R .97
s ) :
pllla_lt felt, one layer thick, one layer thin quality,
4d on 13-in, DOATQINE -« v olevinbiviorals sinimial el slodniots S

¢ 'T-he roof glazing is best carried out with patent glazlngt,
e alltCh th?re are several satisfactory r?ak-es on the marl:e i
o €rnatives to patent glazing being wood or T1 stee
is Dreg bars, the glass being puttied in. The patent g an;xg-
ectj erable, as with puttied bars the putty b.ecomes de
b 2nd the glazing  leaky, - unless systematic attent.lon
°°nsil::mﬁng is given. The best systems of patent g]a}z:itég
s workof a steel bar, to which is fixed a lead ﬂashl.ng, wh
I ed down on to the glass to form a weather-tight joint.
CQS:ESt’Cases the glazing bar is sheathed all over iI{) a }:.ad
the o th? ends of which are soldered up, thus o Vla.llzi
efor:cesslty of painting.. The bars sh.ould be galvz;nt,zer-
tica) o the sheathing is put on. Except in the case 0 A
Toof s Steep-pitched glazing, as in the case of a saw-to0
la !;nlt IS not advisable to joggle the glazin.g bar to fo;mka
e i tll-le glass. If this is done on a ﬂat—pltch»efl roof leak-
the 1able to occur, owing to capillary attraction between
© Danes of glass.
" the glazing on a roof of ordinary pitch,

0 ste e ;
oy 0 the glazing bars. The roof glazing is best carried

ot dtl)p

Joing ; it is better
if a pane is broken.
—ea>——

PANAMA PACIFIC EXPOSITION.

| ThevPaCiﬁc Gas and Electric Company has been award-
the F°“tract for the supply of gas, electricity and S.team lf:ot
Dosit.me and perjod of the Panama-Pacific Internat‘tonal x;
™ Ompany. The contract is as follows: Confr.ac
Copy,. PetWeen Panama-Pacific International Exposition

whiCEa:l Y and Pacific Gas and Electric Compsny’ .1111:‘;'
v e latter will sup ively dusing s g
ars er will supply exclusively 4 lighting

electric current required for power an
Ciseq 38 during the term of the World’s Fair in B Frand'
dismaln 1915, and during the period of construction agu
requil:tllng_ Present estimates are that the Exp?Slt;Oﬂ_n":lss
estilnat 20,000 horse-power. . Gross amount of this busi &
Wity ed. at $500,000, . Simultaneously contracts also ma s
Steg. - 2Cific Gag and Electric Company, for all gas an

Tequ; T
®QUired by Exposition.”

Where it is necessary to form a-

Wire-wove glass, which holds together and does:
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REINFORCED CONCRETE BRIDGE.

A description of a small reinforced concrete bridge with
special features of design is given by Mr. D. M. Jenkins,
Assoc. M. Inst. C.E., of Neath, England, in an issue of
Ferro-Concrete. The following is an abstract from same.

The bridge has a span of 49 ft., a width between para-
pets of 24 ft., and a clear headway of 7 ft. 6 in. above the
towing path of the canal.

No solid foundation being available at a moderate depth,
the drawings provided for ten ferro-concrete piles, 14 in. by
14 in., which were made on the spot, to be extended up-
ward as columns for the abutments and wings; the wing
piles being tied to anchor piles, 12 in. by 12 in., by ferro-
concrete ties. The accompanying drawings make clear the
structural features of the bridge. _

The contract length of the piles was 23 ft., which was
based upon the indications of a trial shaft sunk in the
marsh about 15 ft. distant from the site of the north abut-
ment, strong gravel having been found at a depth corre-
sponding to a length of pile of 20 ft., and provision made
for entering 3 ft. into the gravel. Above this formation the
whole of the excavation for the shaft was in a rather soft
alluvial clay.
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Reinforeed Design.

Pile-driving was commenced on the south bank of the
canal, and good results were obtained, the final set, measur-
ed for ten blows of a 2-ton monkey with a drop of 3 ft., be-
ing 3 in. to 3 in. On the north bank, however, no satis-
factory set was forthcoming down to and at the contract
depths—mothing better in fact than from 3 in. to 6 in. for
ten blows. It was then decided to drive an experimental
pitch pine pile, 40 ft. long by 14 in. square, on the line of

the abutment and near the central pile, but mo better result

was obtained. The absence thus indicated of the stratum
of gravel found in the trial shaft, although it had clearly
been reached below the south bank, farther.away from the
shaft, pointed to a deep ‘‘wash-out” of that deposit within
very marrow limits; and in view of the uncertainty as to the
extent of lengthening of the piles required to reach the
solid, the desirability of adopting some alternative plan was
considered. 3

Eventually it was decided, in consultation with Messrs.
L. G. Mouchel and Partners, not to lengthen the piles, but
to rely upon them as they were to carry a load of 10 tons
each and to carry the abutment and wings on a ferro-con-




