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madeo ol oo;) iron froux .ot in. t) .1 :nl t1iicli, and froin
i in. to r) iiiE. %vide. 'l'lie report sta'tesý t hat t le pi esence
of this iron-work almnost qujadrupled the strengtlh of the
concrete. The first test wvas mnade on anl arcli (Fig. 2ý
of 13 ft. 3 i) sPan1, 1 7.72 in. rise, anid 2.1.7 iii. Wide ly

7.t67 ill. th mCk. Thle conlcrete tused consisted 0f i Par-t (;l

('cillent, 3ý IMI of sand, and o p)arts of river gravel.
Sonie of thle pebbles USCrl %Vere 2 in. tO 21 ill. iii

d iaîneer. 'l'lie honp iron %vas uniforifly .0() in. t hick
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by i. ib in. Nvicle. It xas ixbedded in, tîxe con-
crete slab) i in. froîn 'lie bottoin surface, as inrli-
cared in Fig". 3. At tîxe lme of the test tîxe silh
%vas six nîo'iths old. It 'vas inounited on iron
angles and rails, as shown, and loadcd wvith rails.
These rails wcre 18 ft. long, and projected, therefore,
several feet on eachi si(le of the arcîx. Eachi rail lengtli
weiglied ab)out 485 lb., and these were loaded direct on
to the plate, conunencing on the left-hand side, and
gradually covcrîîîg the arcx rip 10 the riglit-hand aI)ut-
ment. l'lie first layer consisted Of 30 sucx rail lengilis,
the total %vciglit being about 6.65 tons. A second layer
Of 34 rails was then added, starting at thxe right.lîand
side, %vhiclx, Milenx conipleted, gave a l)retty unifornily
distributcd load o)f about 15 tons. A 4jiird layer xvas
themi comimericed, but Mien the fouirteentx rail wvas plit
on), i.e., before the iiiddle of the arch had been rcaclî&-,
the slalb shoi% cd signs of cracking. Adding a fiftcentix
rail carmsed tîxîs crack to spread, and at the saie lime
the abîxîmemîts sliowed signs of yielding. Wlxen the
eighiteenth of the third layer wvas added tîxe wvlolc asch
collapsed, apparently froin crusluing at tîxe abutrnents.
A\n examinatiox niadc aftcrrvards slxowed that tîxe sl32h
wvas cracked ail over.

Th'le second test was inade on a flat plate 13 ft. 3 il)-
long bY 4 ft. i in. wvidc by 6-3 in. tlxick, wluich was slip-
ported on twvo brick w'alls, as indicated on Fig. 4. The
concrete wvas the sanie as in the previorîs case, but the

Ilo) ir(>n Nvas wvîder, l-i/ , .5 in., and ils thiclcness
vaxried in dîffereîît parts froîî .o6 in. to .1 in. Il wvas
inilelded i1.6 in. fron tlie battoiii of the plate. Two
balkis of tiînibr 7.o in. square wvere laid across the plate
as shown ini the liguire ;on this the rails wverc laid. This
was flot, Ih %vever, donc quite tiniformnly, so that the left-
hand halk actuallv towk about .6 of the load in place of
"one.half. 'l'le first layer consisted of ii rails, and
%Veighed 2..12 tons. 'l'le central deflection wvas found to
he .28 in. 'l'lie second layer consisted of i0 rails, and
under it the dellectioni was increased to .73 in., the total
load bein.- .102 tons. Four more rails increased the
dellect'1 ion 1- 105 in' , and thle load to 5- tons. A fifth
rail, added after wvaitîng soine timie, at first made the
total deliection 1.45 in-, l)ut later on the slab broke.
'l'ie plate wvas inost crar'ked iii the iieighborhood of the
halk takiîxg miost o>f the load.

AUTOMATIC RUODER LOCKING APPARATUS.

'lle shlocks and noise occasioned by the tiller chains
is a matter of intich inconvenience and annoyance ex-
perieire<l bw neairly everyone w~ho travels by sea. The
aîTINoance is l)ractically constant during the wihole tîme
tle vesel is limier wvay, and of a very monotonous and
irritating nature. Any device that wvill mninimize the
slîocks produced by tîxe surging of the sea, that occa-
sions the noise, wvill mnost ccrtainly mieet with the best
a)pprov'al and appreciation) of the travelling public.

Th'le 3iarize E'u.-rineer, of London, illustrates an
atutonatic locking- al)paratus for the rudder, for wvhich
are claimied the following advantages: First, the heini
is auîtoînaticallv lockcd on the rudder cross-head direct
by the action of tiic dcvice, preventing any shock coming
ripon thle steering cha ins or othler commiunicating means,
the locking beli«g donc 1wy the rudder itself, when the
surge and shioc<s of the sca tal<e place. Secondly, the
revolutions of tlie steain steerîng al)laratus or other
motive power increase as the helmn goes over, whereby
increased power is obtained. Third, by a very simple
adjustinent, a quicker motion or purchase can bie given
to tîxe helin for narro\e waters, wvhcre quick mnanoeuvring
is desired. Fourth, by tlxc fact of ail surges being taken
direct on tîxe rubber-lbead, ail the steeringy connecting
-ire thereby relieved, tîxe steering wviIl be affected more
eaily, and chance of breakage minimized.

Referring to the illuîstrationx, it wilI be noticed that
the rudder-lxead (arries a complete quadrant wvheel,
Iooscly journalled tîxereon. \Vithin the quadrant wvheel
two pairs of circuilar racer guides are arranged, the
paîlîs of wvhichi are cccentric to the axis of the rudder,
and disposed opposite to one anotîxer. Within these
racer guides blocks are adapted to slide, which are each
pivotably connectcd by pins 10 a sliding cross-head
îxxounted on1 two cyliîxdrrcal guides, one cross-head
Ixeing arrangerl on eacli side of the centre. These cross-
hea(ls are conner.îcd by connectixg rods to the ends of
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