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to 16ft. 5 in. andthecenterpinsgivensomelittleside
play. The‘frames,whicii in the first designpartially
coveredthesprings,havebeenrebuiltsothatthesprings
are in plain viewandcan be easilyinspected.Equal
izershavealso beenintroducedin the springarrange
mentto evenlydistributethe \vcighton all thewheels.
Thesechangeshaveprovedentirelysatisfactory,thecars
runningon the new tracksat the highestspeedsas
smoothlyas theyformerlydid at speedsfrom80 to 85
m.p.h.

Thecollectionof currentat thesespeedshasgivenbut
little trouble. At first whena speedof 110m.p.h.was
reached,violentvibrationsweresetupin thetrolleyWires
andthepolessupportingthem,so thatshortcircuitsand
breakageswerecaused.This troublewas overcomeby
usinglightercollectorsandbetterspringsand by some
slightadjustmentsof theoverheadconductors.

Informationfor this descriptionwas obtainedchiefly
froma reportby ConsulGeneralMasonat Berlin.and
froman articlein Zentrulblattdcr Brzurcrwultungfor
Oct.T.

Power-OperatedDistant Signais.*

This committee,consistingof Messrs.Shaver(chair
man),Elliott, Pflasterer,PeabodyandGoodman,helda
meetingat Chicago,April 7. In theopinionof thecom
mitteea distantsignalat an interlockingplantcannot
beworkedautomaticallywithsuccess,andthereforethey

oneroaddeclarestheusefulnessof thedistantsignalto
bestill an openquestion,andone,on whichthereis a
mechanicaldistantsignal3,840ft. fromthetower,seems
to regardmechanicalsignalsassatisfactory;thequestion
of poweroperateddistantsignalshasnotbeenconsidered.

The committee,insteadof -goinginto a.discussionof
pointswhichhavealreadybeenconsideredby theclub,
refersto thepaperby Mr. Elliott andtheletterby-Mr.
E. M. Herr, whichwerereadat thelastannualmeeting,
andareprintedin theProceedings,pages76and85. In
conclusion,thereportsays:

A distantsignalshouldbeso placedthat the fastest
train to becontrolledcanbe stoppedeasily,underthe
worstconditions,betweenit andthehome‘signal. To ful
iil theseconditionssafelyand successfullywherehigh
speedis maintained,the poweroperateddistantsignal
mustbeused. \\'here‘trainsrun at lowspeeds,thedis
tant signalma_\'he placednearerto the homesignal,
butevenin suchcasesthis committeedoesnot recom
mendthatthesignalsbemechanicallyoperatedunlessit
bebya pipelineproperlyinstalled.

45-TonBoomSteamShovel.

The Ohio SteamShovelCompany,Toledo,Ohio,has
recentlybuilt a newall-metalsteamshovel,a sectional
elevationof whichis shownherewith.It is especially
adaptedfor railroadusein gradingandfilling,cutting

ConcreteMasonryon the Lu-HanRailway.

In his descriptionof theconstructionof the Lu-IIan
ltailway(C-hina),givenin a paperbeforetheInstitution
of Civil Engineersof GreatBritain, Mr. ThomasJ.
Bourne,who was ResidentEngineerfor the work, in
cludessomeinterestingnoteson concretemasonryand
concrete.Referringto the former,he says: The lime
stoneof theavailablequarrywassocutupwithcleavage
planesthatit wouldfurnishno stonessuitablefor 'ash
lur or block-in-coursemasonry.The onlystoneavailable
for copings,etc.,wasgranite,whichwascostlytoquarry,
andhad,moreover,tobecartedtotheheadof thebranch
line. It was,therefore,outof thequestionfor ordinary
masonry,while,ontheotherhand,limestone,whenbroken
down,madean excellentand cheapaggregatefor con
crete. The bricksof thecountryarewhollyunsuitable
for bridgesandculverts.

Thestonefor concretewasbrokenbyhand,sothatan
averagepiecewouldpassthrougha 2-in.ring. Thepro
portionof spoilsbeingsu1a_llandthepercentageof voids
in suchstonebeingtoogreatto giveaneconomicalcon
crete.thelargerstoneswerepickedout,or smallrubble
wasused,beingbrokendownto pass througha ‘,1;-in.
sieve;thiswasdoneat a piece-workrate. In gagingthe
concretea proportionof thisfinestud’wasadded.displac
ingsomuchmortarin thevoidsof thelargerstonesand
givinga greaterbulkof concretefor thesameamountof
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45-TonBoomSteamShovelBuilt By theOhioSteamShovelCompany.

considerthequestionbeforethemto be,“When,under
variousconditions,shoulddistantsignalsat interlocking
plantsbe mechanicallyoperated,andwhenpoweroper
ated?" A listof questionswassentout,andreplieswere
receivedfrom28railroads. Thesequestionswereasbe
low,andtherepliesareshownin thetablefollowing:

(1) Do youapproveof poweroperatedDistantSig
nals?

(2) Do youproposeusingpoweroperatedDistantSig
nalsin futureinstallations?

('3) Have recentnew installationsof interlocking
plantson yourroadbeenprovidedwith poweroperated
DistantSignals?

(4) (a) How manypoweroperatedDistantSignals
haveyouin use? (b) If any,at whatdistancearethey
locatedfromHomeSignal? (c) Fromtower?

AnswrrstoQuestions.
Railroad.

downembankments,makingheavycutsandloadingsand_
gravel,brokenstone,etc. It is claimedthat theshovel
will handleordinarymaterialat therateof 1,500to 2,000
cu.yds,in 10hours. The dipperwill dig a throughcut
48ft. wide,andhas a clearlift of 14ft, abovetheground
with thedipperdooropen. The dipperwill cut 19 ft.
high in a bankand 9 ft. downgradeand loadon flat
cars. It will swinganddumpfivetimesa minute.

Theboom is madeof 1/;,-in.steelplateand5-in. x 5-in.
angles,21ft. long. The boiler is 60 in. in diameterand
10ft. longandcontains1302-in, tubes 4 ft. -1 in. long.
The fire-boxis horizontal,48 in. long,50 in. wideand
00in. highinside. Theboilerhas-100sq.ft. of heating
surfaceand 16 sq. ft. gratearea and is designedto
carrya workingpressureof 110lbs. The‘hoistingengine

is -10h.p.,with 9-in. x 12-in.doublecylinder. The

" swingingengine is 15h.p.,with 6

in_x T-in.cylinders.The thrust

4 ingengineon the’boom is 12h.p.,

Max,
ft.

Boston 6
: Albany

CanadianPacific
Chicago& Alton. . . . . . .
Chicago& E. I . . . . . . . .
Chicago, .Cleveland,C. . .
Chicago0..
Cincinnati,H. & D
Chicago& N. W... . .
Chicago,St. I’. M. .
Chicago,Mil. it St. P..
Cincinnati,N.O. & T. P.
Delaware,L. & W‘.. .. .
Erie
IllinoisCentral
LakeShore & M

.

S. . . . .

LehighValley
LongIsland. . . . .. . . ..
Michian Central
New ork,N. H. & H. .
NewYorkCent. & H. B.
NorthernPacific. . . . . . .
Pennsylvania‘
Penna.LinesWest.. . . Yes
Pittsburg& II

.

E . . . . .. Yes
SouthernPaciflc. .. . . . Yes‘
UnionPacific. . . . . . . .. Yes
VandaiiaLine . . . . . . . . Yes

‘In somecases.
poweroperateddistantsignals.

1500
3000
3200
2775
2000
4850
2561
2500
3200
3000

Yes

Yes
Yes
Yes‘
Yes
Yes

6000
Yes 1600
No‘ . . .
No‘
No‘

None
None
None

' Approximatedistances.

Twenty-fiveroadslookwith favoron thepoweroper
ateddistantsignal. Onlyoneroadhashadan unfavor
ableexperienceandprefersmechanicalsignals. Seven
teenroadsexpectto usepoweroperateddistantsignals;

‘RailwaySignalingClub;CommitteeReport,Detroitmeet-'
ing,Nov.10.

1
;

C with 6-in.x 7-in.doublecylinders.

Mfltm-Mtltxw The watertankis hungunderthe
__'_ car and holds1.250gallons—suf

ficientto runtheshovelhalf a day.
The tank is fittedwith a steam
pipeinjectorfor heatingthewater,

The car is 30 ft. longand 9 ft.

Min.,
ft.

-.

1 200
1200
600

2500
1666
1466
2000
1700
2500

llésoolll
1500
1600

2666
3400'
41O0
3375
2250
5000
s6s4
2i66
3500

1i66
1500
900

2200
2666
2463
1566
3000

..
$500.

. .
6000 1500
30002000

1 Someinstallationsplannedor contractedforaretohave‘Averagedistances.

orcanbetakenoil‘rapidly.
l-F‘,yds.and is oval in shape.

wide and has four 12-in.I-beam
longitudinalsills. The sill beams
are supportedby a heavysteel I

beamholstertruss, girtedacross
thecarandfittedwith steelplates
extendingon bothsidesof thebol
sterwith flangesrivetedto thesill
beams.Theouterendsof theplates
abut channelcross-girtsto which
theyare riveted. This construc
tion bracesthe overhangandpre
ventsthefrontendof thecar from
sagging.The frontendof thecar
is coveredwith -"£2-in.steelplate,

9 ft. wide,extendingback 5 ft.
Thecar is fittedwithTowercoup
lers. The jack armsaresteeland
will swingbackalongsidethe car

Thedipperhas a capacityof
The propellingrig con

sistsof steclsprocketwheelsandchain_geared11to l,

with a chainto bothaxlesof the front truckwhichsus
tains two-thirdsthe entireweightof the shovel.The
carwill climb a 10percent.grade,

cementandthesamestrengthof mortar.besidesa more
homogeneousandfreermixture,with lesschance‘ofvoids
in thefinishedworkandgreatercapacityfor consolida
tion undertherammerandfor takingthe formof the
mould. A mixturecomposedof 1 of cementto 4 of sand
and 8 of brokenstone.with 1 of 1/gr-ll'l.chips. is for con
veniencedescribedas l—4—(8+1), andthisgagingwas
used for box-culverts.U-shapedabntments,andabut
mentsof arches. Piers weremadeof 1—31,§—-(7+1)
concrete,andarch-ringsandfoundation-blocksoverpiles
of 1—3—(6+1)concrete.In everycasea layer, 1 foot
in thickness,of 1—2—(3+1)concretewas laid under
thebed-platesof girders.Theconsumptionof cementfor
the00milesof linewassome44,000barrels,mostof this
beingof Germanmanufacture,"Alsen"brand,packedin
iron drumswith woodenends. All concretework was
keptwetfor 6 to10daysbypouringandsprinkling\vater
overit. In the ‘.21-ft.piersat Liu Li IIo, threeholes,
each 6 in. in diameter,werecarriedup onthecenterline
of thepiersfromthetopof theplinthto bedstonelevel.
andwerekeptfilledwith waterfor aboutthesametime
to insurethework thoroughlysetting,beingafterwards
plugged.

The questionof wetversusdry mixingof concreteis
mainlyan academicone. Whateverthe relativevalue
underlaboratorytestsof a “driestpossible"anda wet
mixturemaybe—andthis is sufficientlyclearfromten
siontestsof bothneatcementandmixtures—inactual
work,whereconcretemustberapidlymixedbyhandand
placedin largequantities,there is practicallyno great
variationpossiblein theamountof waterused. Enough
mustbeusedto makethelaborrequiredin turningmod
erate,to makethemixturethoroughlyplastic,andto in
surethemortargettingin freelybetweenthestonesun
dertheramn_icror shovel:butsomuchmustnotbeused
thatwaterandslurrycollectontopof thework.or that
thefluidmortarcarriesthecementawaythroughspaces
in theshuttering,etc. Theseconditionspracticallyfixan
exactproportionof water. Again,in laboratoryworkthe
briquette is alwaysgivenopportunityto absorbwaterfor
setting,whereasin massiveconstructionabovewater
levelonlythesurfacelayerscanbeexpectedto receive
morewaterthan is givenin theoriginalmixing.

Mostof theconcreteworkwas donein hot weather,
andsctrapidlyin consequence.andnoextendedramming
waspossible.Plumsof roughlimestone-rubble\vercused
wherethestructurewasnotsubjectto director consider
abletransversestress.Theywereemployedin nbutments
andpiers,butnotin foundation-blocksor footing-courses,
andwereplacedsoasnevertobenearertothefaceor to
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