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*of clas A, aud l ino anti t.true-uiglithis tous for
bridges of classes B andi C. For pins boionging wholly
to il tho tra systois in bridges of oither ciasq, the Ill'ttrnsity of workiîîg bending Stresa illay ho taken equai
tu cevoîî and a quarter tons.

WVliere steel pina are enpfloy-d tho intonsity of work-
iuîg hondling stren nimuet not bo taken greator th'an
tvelvu tous for bridgss of clas A, or fiftcon tons
for bridges of clause B and 0, unlins special ex-

*periinonts on the steel u8ed 8howv ai greator ultiinînte
resistane than sixty tons pur square inch, in wvhich

*Cil-tu a factor of five inay ho used for chas A and a
factor of four for classes tl and C.

.-:"s of Uipper Lcdterctl Rads.-In niany cases the
stresses in the upper latteral systoens in throughi brid.
gos or tlie iowor interai 3yatelli in dock bridgea

fcail for sections nf rode whielî wouid ho practically
1te smil ; the imnite f1or the diametors of the eud
rodu iii sucla cases aire to ho takon fromi the following

*table:

1>sasnter ut end rod. ierglh or s 3part,
lin.front to

in. 60 in.
i60 Sin. 80"

1" 80" 100"
100 " 140

il 140 " 1,0"
il" 170" 2w0

Hip Vrdrieals.-..llip verticale in bridges of ciases
A and B' are te bo proportioned for a live load of ono
lîundred pounds par square foot, and those of cass
C for a livo load of eighty pondifa per square foot,
irrespectivo of the length et s pan.
1Stiffened Hilp lUcrUcals ini Pony Treeses, Trussng....
Iiîp veitîcais in pony tresses are to bo e9tiffsned so as
to resist compression. In these niembere and in the
pofis of emnai pony truas bridges, werthore e au
oxceas of streng1th, trussing nîiay bo used, but in ne
other case.
i(jpset Iod.-Middle panel diagonals, countors,

later,îl rads, vibration rode, and ail other adjustable
irtds ara te have thoir ends enlarged for the screwr-
threads according to file table given on pages 126 and
127 of " Carnegir's Pooket companion."

Afliu un Diniensçions qf Cliord and Bat tsr Brace
Plite.'fle niinimumn dimensions for the top plate
In top.chords or batter braces are to bo takun froin the
folloiving table. Should tise widtlî exnploycd exceed
that givon in the table by front forty to sixty par cent ,
tIse tuicknes mnuet ho incroassd by onesixteenth of
an insch ; if ft excoed froin sixty te eighty per cent.,
thî, tlîickness muet be increased by ono-eigltofa
inch. ltofa

1'ussih 3.Can in. 1b'ncs Mitn. IVidal.

C"7 in.

7""

10"S 12r'
12" 5

(To be continued.)

ON THE SINKING 0F TWO SHAB'TS AT MAUSDV.N.
P'OU I'IE WHITBURN COAL COMPANY.*

DY JOlII DAULIsSI, If. IN.,T. C.5X.
it hia. long beus kiiown that the North ot Engiaud ceai 8.1<1

extonds uuîder the sen ont the consts of Northumstberland ane~
Durhamn; bot aitîoîsgii rthe ceaI lias isouti %vorked un; to tise
caast lino at several points înany yea.ra ago, noe operattasîs Isad
been carried ont under tise sen on tile east coast et F",gland
until withiin tlîe lait tcw years.

Itecetîtly, lhoNever, icasca ef thse tider.sea cont havas beaus
negotiated by varions large Mnting corupanies froin thse Crown,
along nearly tic whole ieoast lino tront Newisiggen ont tise north,
*., Castle Eden on figeSenti[ (Page 2238, Fig. 1). Andac severai
places tSoali.trn alld i1,310o te tise Soutah, na MollNvw arniont
te the siortit ot Sunderland, and North Senton te the Norths et
Illytît) wiîere the existing pits %vere compsratively near thc
coast, tlîe %orkings have iqow been extendcd te a considerabie
distance tînder the ses. At otiser points. howavtr tise coal.
field under tlîe Boa cannot be recdîsd by asiy oxisting pits, and
and special pi:. will be necessary tor worktîîg these portions.

Ait i mportant Geologicai tenture of tisis dibtrict is the outeroli
et tise Permian rocks about inidway on ths conet lins ot this
ceai field, rit the moutit of tise River Tyne; tise Ccal-Measures,
winîch appear on thse surtftce botweeîî ts River Coquet, at tise
morthern extremnity ot tise ceai.tields, and tSis point, liere dip
liuder, atsd are overlaid by thse àfaguseiian Linsstouse as fiar as
thse southersn extretnity et thse field tit Castie Euden, netir wisiclî
poeint tlic coal.tild is again oerraid by the red mari et thse
Trias tormation. Tise diç et the magnesian beds being senth.
erly, they gradually incr aie in tbis direction, train a tisick.
nesà et a tew teet untier tise Priory at Tynenieutz tu uipwards
otdO0tfeetet Castle Eden (agA 228.9, Figs. 1, 2, alla3). Under-
iying the 31agnesion Liniestoise and atratified conformably
with it, and uncetormabiy witlî thse Coal-Meaaures, is a bed of
sand varying in tlîickness frani a tew inches ta 100 (set; ,ad
an quahity freint liard rock tu almust incuberont Band. This
beid is weil developed under the Friory rock at Tynemouta
( i g. 2), and in tue aailway cutaing at Ferryhili. -Wher. this
bied i. et et great thickitess au 1 et incoisercnt character, it lias
been thse Cause et a large eXPssidliture et Capital and time, at
mnsay et tise colliery sîukztîgs ini tii. sentIs sas: part et thse
Dnrham coal-t'aeid, antd noaabiy at the Murton Ceiiiery.i

A coissiderale area et subinarine coaI, extendine for a dis.
lance about titres miles :îti'ng the cest, iterrediàite between
thse town of Southt Shields and Sunderland, WR. acquircd by
cic Whitburn Ceai Company in 1873, togetiier with a portion
ot thse land ceai adjoliinig. Te %vin thia area it wus decaded te
sink tWo or mare :shafts isear ?dur8den, ât a distance et 500
yards sentis et the Soaiter l'oint Lîglstiouse and 400 yards
tront the sea. As thtse sisat:s hnd ta puas thraugh a consider.
able and uninown tisickîiebs et Liisie3tone, which always con-
tains large quantifie& et %çater, and as tise thicku ess aîad char.
acter et tus underlyimg Yeiiew Sand wvero aise unknewn, it
was trran thse outset auiip.ttecd chat difitculty Ieîiid bs encourt-
tered ini sinkiaig thsm ta tIns Coal-Measures, especially in pas...
îng througla tis Sanda. A prelinsinary beriug was inade, by

tig erditiary proeess, which provc'd tise tisickucsi et tho Litne.
storne te bo 340 test, and fortunately rte entire absence et the
Yellow ýaud at this point.

Thse saine generai arrangements whicia a tew yeara betore liait
bccîa succes(nly carricd eut by ilîie Autlaor at a similar sinking
at the adjaceiîtSs;lkswerts Calliery, tihe prapc'rty et tise .Marquis
cf loîsdoitderry, were tollowo&t it arsden. lit the first insitance
ia enigins (A. Fig. 5), witis two cyiidcrà each 48 incites in
diameter, capable ef bîîîsg Lcîoployed as a pumpsing engins
during sinking, and atterwards te be used tor winding or draw.
ing cail, was erecteti rt No. 1 pir. Thtis esugine is a duplicata
et tise aise erected at thte Siikswortit CollierY,2 and chiat crected
more reeenaiy at tua adjoisisug Bolan Coilicr. A second
cngine B, !saving te tivo cylitiders, ssci, 44 incites nit diaincter,
hercatter te be tîseti for driving tise ventlasmsg mtachino, was
aise arrangea tor puimîssg eut et No. 1 pst , and il tiaird and
amaller e:s1gina (C), witis twe cylinders eaci '26 incIses in diant.
eter, tor piniiipiiig ont et No. 2 pit. Thîis was intended te be
used as a tomsporary coal.drawing engine, ansd uitimatcly as au
underground hauling anîgine.

a ctpriîtctd feor tisa Proccedings et flic Inistitution oe ivil En-
sgncrà.

1 Nortis et Engiand Inatituto et Mlinistg Engincoe. Transactions
(185&-7), %,ol. v.c p. 43.

2 Norths et EnglisdInstitutaet f.tsing asid' Mechatical Engineer3.
Tramsactiens. vol. xxv.,.l. 201, sid vol. xxir.. p. 3. B3ulletini de la
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