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rectlysaysthatthearithmeticalmeanof thethreequan

titiesaboveit is5.32;butthemeansgivenin thetableare
not arithmeticalmeans,butan independentcomputa
tion of the averagetrain resistanceoverthewhole
distanceof 6,560ft., whichhadpreviouslybeendivided
into Sectionsof500ft., andagainintosectionsof 2,500
ft.

The“striking differencein averageresistance”of
thedifferenttrainsis explained,so far as it is explic
able,in anothercolumn.

Themannerof determiningthe rotative energyof
the wheelswould take too muchspaceto explain
again. It is alwaysin constantratio to theenergyin
thetrain, at a

ll velocities,and is determined b
y

fixing
the radius o

f gyration o
f

wheelsand axlesandthe
ratio o

f

theirmass to the total o
f

thecar o
r engine.—

EDITORRAILROADGAZETTE.]

A NewSteelChain Tape,

• LAKEVILLE,Conn.,July 26,1886.
TOTHEEDITOROFTHERAILROADGAZETTE:

In responseto an inquiry in yourpaperlastspring,I in
closea blueprint o

f
a “chain steeltape,”whichmostany

Onecanmakeat a costOfnotover$6.
Thesteelribbontape, a

s

first introduced,wasan expen
siveluxury,andhoweverpreciseit mightbe in thehands o

f

carefulattendants,it wasoneof thosechildrenof misfor
tunewhich,byreason o

f breaks,rentsandtwists,wasnoto
riouslyalwaysOut o

f

Order. No provisionsweremade to

keep it fromgettingtwisted.Its temperwasveryhighand
liable to break,and it wasrolledout so thin,thatformend
ingbreaks it was o

f

littleornovalue. -

Little, if any,progresswasmade in introducingthemfor
ordinaryandgeneraiserviceuntiltheyweregiven a greater
thickness,a softertemperand a lessmarked-upface,and, o

f

course,wereproduceda
t

a lesscost.
Withsuchotherconveniencesas wereassociatedwiththe

wirelinkchain, a
s

handlesforholding,snapsfortakingthem
offandon,Swivels to preventa twisting o

f

thetape,andone

o
r

morerings a
t

eachend o
f

thetape to preventkinksbe
tweenendfixturesandthetapepart, theapparatushasre
ceivedthepopularname o

f

steelchaintape.
Thematerialmostlyusedforthesetapes is steel.Forthis

)

Pettee'sSteelChainTape.
purposeit is one o

f

thestrongestandmostdurable,capable

o
f

almostanydesiredtemper,andnotexpensive.
Everybodyconcedesthat steelchaintapesare o

f

far
greaterprecisionthanwirelinkchains,becausetheyare so

little affectedby stretching,andhavetheir graduations
markedandnumberedin a morepreciseandinteligibleman
ner. In fact,theonlyadvantagea wire linkchainmaybe
said to haveover a steeltapechain is thattheformermay b

e

doneup a triflethequicker.
Withgraduationsa

t everyfootlesserdistancesaretaken
offwithsuchfootpocketrulesashavethenecessarygradu
ationsonthem. ..

.
• -

Graduationsaremadeby differentmakers in almost a
s

manystyles,themostcommonandleastexpensiveo
f

which

is byeitheretchingthemonby acidsor by havingSolder
floatedonthetapeandthenstampingmarks in thesolder.
Theobjection to either o

f

theabovemethodsis thatthe
graduationsarethemostshortlived o

f anythataremade.
Rivetingorcrimpingongraduatedplates is a processthat

weakensthetape,andnot only is liable to fractureit, but
suchplatesaretheworst o

f

allkinds to getloose,peelupand
getcaught.

Filinggraduationsin thetape isalso a questionablemethod,
andmostproductiveo

f

breaks.
Themethodadoptedbythewriter in 1877 to obviateall

possibledefects so far a
s possible,was to solderonbrass

stencilplates.Such a methoddoesnotweakenthetape.The
plateshave a durablefaceandaresmooth,and if wellput o

n

will notgetloose,peel u
p

o
r

catch.
Careshouldbetaken in makingandputtingonthegradua

tions,thattheycanbereadoff fromeithersideorend o
f

the
tapethus:37 x 99 38 x 29. This methodalsopossesses
theadvantagethatall fractionalmeasuresaretakenand
notedahead o

f

thefiguring a
s theynaturallyrunandread.

Whereintermediategraduationscanbe dispensedwith, a

roundsteelwire is undoubtedlythebest to use, a
s

it is per
hapstheleastaffectedbywind,mudandgravity,andfor
theamount o

f

material in it thestrongestandmostdurable.
But a

s

sucha formorshapeis one o
f

themostinconvenient
forimmediategraduationsandtheirreadydiscernment,the
formforsuch a usebecomeso

f
a necessitya ribbon.
Ribbonsfor thispurposevary in widthand in thickness

from 1
's

to aninch o
r

more in width, to andfromNo.20 to 40
gauge in thickness.Thenarrowerstylesbeinggenerallythe
thickest,thequestion o

f

width is generallydecidedby the
size o

f

thefiguringonthegraduationsthataredesiredand

h
e

thickness b
y

thestrengthandpliabilitythat is desired,

A tapeshouldbetemperedso that it willbendarounda

circle 3 in
.

in diameterwithouttaking a set o
r breaking,

and o
f

otherdimensions,so that it will havesufficient
strength. -

Wind,mud,frozenSnowandiceandgravity,generally
affectwidemorethannarrowtapes.

For a generalpurposechaintapethestyleandconstruction
possessingthemostconvenienceandutility is onemadefrom

a steelwireandflattenedout to No. 23 wireguagethick,

% in. Wide, o
f

low springtemper,graduatedwith brass
Stencilplatessolderedonateachfootandwithendfixtures a

s

herewithshown.

I shall b
e happy to affordanyfurtherinformationto your

readers. W.M. E
.

PETTEE.

Piece Work.
VII.—INTHE PAINTSHOP.

In paintinglocomotivesandtendersby piecework, it will

b
e

best to preparea list o
f

theoperationsinvolvedandassign

a price to each. In casethecondition o
f

thepaint is suchas

to requireScalingandgeneralrepainting,suchrepairsmay
bedesignateda

s

“Class1.”

If thepaint,stripingandletteringarewornonly in spots,
andsimplyrequiretouchingup and varnishing,thework
maybeknownas “Class2.”

If, again,partsonlyrequirevarnishing,letsuchrepairs b
e

designatedas“Class3.”
Theseclassificationsareveryconvenient,a

s
it not infre

quentlyhappensthatOne o
r

more o
f

thepartsrequiregen
eralrepainting o

r

Class 1
. repairs,whileotherswouldonly

requireClass 2
.

or Class 3 repairs. After an examina
tion o

f

thelocomotiveo
r

tenderbytheforeman,hewillde
cidewhatclass o

f repairseachpart is to receiveandinstruct
theworkmenaccordingly,whowill b

e paidthefixedprices
fortheoperationsinvolved.

Theoperationsincident to eachclass o
f repairsmaybe

convenientlyrecordedin thefollowingformand in theman
nershown. { % A.33
***

CLASSIFICATIONOFSERVICEs.

NATUREOFSERVICES.
Class 1

.
Class 2

.

Class3
.

Cab: OutsideOperations.
Scaling........ . . . . . - • * * * * * * * * * * *

Washing.. . . . . . . . . . . . . . . . . . . . . . .

Onecoat o
f

surface #
: • * * * * * * * * * * * { *

• * * * * | * ~ * * ~ *

• * * * * * r * * * * * *

• * * * * * * * * * * * * * * | * * * * * * I • * * * *

Glazingandputtying..... . . . . . . . .

FirstcoatofsurfaceC. . . . . . . . . . . . . .

SecondcoatofsurfaceC. . . . . . . . . .

Rubbingdown... . . . . . . . . . . . . . . . .

Sand-papering........• * * * * * * * * * * * * *

Touchinguppaint.. . . . . . . . . . . . . . .

FirstcoatofBrunswickgreen...... 4 *

Secondcoat o
f

Brunswickgreen....
Thirdcoat o

f

Brunswickgreen....Stripingin gold. . . . . . . . . . . . . . . . . .• * ” color.. . . . . . . . . . . . . . . . . . .

Touchingupstriping
Letteringandnumberingin gold...* b

.

{ % * * 6 * color*

• * s e a • * * *

..
.

• * * * * * * * * *

• * * * * *• e • * *

* * * * * *

• • • • * * : * * * * * *

• * * * * | * * * e • * *

• • * * * * * * * * * * *

• • * * * * * * * * * * *

* * * * * * * * * * * * *

• * * * * *
* * * * *

• * e • * *• * * * * * * * * * * * * * * * * * * * * * * * * * * * *

• * a • * *

• * * * * * | * * * * * * * *Touchinguplettering.. . .

Firstcoatvarnish. . . . . . .

SecondcoatVarnish.. . . . . . . . . . . . . . .

ShellacandVarnishSash.. . .

Paintroof.. . . . . . . . . . . . . . . . . • * * * * * * * *

Blackenirons.... . . . . . . . . . . . . . . . . . . .

* * * * * * * *

• * * * * * | * | * | * * * * * *

|

Cab: InsideOperations.
Puttying.. . . . . . . . . . . . . . . . . . . . . . * * * *

Firstcoat o
f green. . . . . . . . . . . . . . . . . .

Secondcoatofgreen. . . . . . . . . . . . . . 6 *

First " " Varnish. . . . . . . . . . .

SeCOnd.* ** * * • * * * * * * * * * *

Sideseatsandbackboardsred. . . . . 4 •

* e •* * *

• * * * * *

• e • * ~ *

| |

Thefollowingservicecardillustratestheapplicationo
f

piece-workto repaintinga locomotiveandtender:
SERVICECARD.

M.P.N.O. PAINTSHOP. Date................, 1886.

O O :

# # ##|##|##| #DESCRIPTIONOF : # 3
5

| 3
5

| #
3

#PARTS. : co p;" | # * | : R BemarkS.

:3 : : # : B | a
t *• • ..
.

O • :sp e < © •* -
Drivingwheels. . . . . Cleaned.176|...... . . . . . 27% 55l...........

2 mainframes.. . . . . & 6 " . . . . . . . . . . . . 25 01.. . . . . . . . . . .

Airbrakes.. . . . . . . . . & a “. . . . . . . . . . . . . 13 18|...........
Bell-frameandheadlight'boards.. . . . . & 4 “ . . . . . [...... 1

3 18l............

2 wheelCOverS.. . . . . 4 4 “. . . . . . ...... ().5 10............

2 cylinders.......... t & “. . . . . . . . . . . . . 05% 11|............2 tendertruckS.... 4 & “ . . . . . . 27% 53i............
Engine.. . . • * * 66 “. . . . . . . [...... 15 15|............

2 lampbrackets..... * 4 “. . . . . . ...... 0.2% 05)............
Pilot.... . . . . . . . . . . . . . 66 “. ......l...... 15 15|............

............ $2.42............

E
. # 5
3

Q £9

# ##| #

NAMEso
r workMEN,#” # E
.

: E
.

: 'e #

: # a• CD • *

C
.

Krimer.. . . . . . . . . • # # s: # C tW.Shopka.. . . . . . . . . * - OTTeCt.p

T
.

J. R.ODABAUGH,
Foreman.

The operationso
f scaling,sand-papering,giving a coat

“B,” glazing,puttying,givingtwocoats“C,” rubbing,Sand
papering,striping,varnishing,etc.,areall givenon other
servicecards,whicharesimilar in formandthereforeneed
notbegiven in fullhere. F. D. CASANAVE.

Hardcastle'sEmbossedFireboxPlates.

Theaccompanyingillustrationrepresentssomefire-box
platesembossedbymeans o

f
a machinerecentlypatented

andexhibiteda
t

theLiverpoolInternationalExhibition.
Aswillbeseenfromtheillustration,theplate is thickened

roundthestayhole,so a
s

to giveholdingfor severaladdi

tionalthreads. Thestayholes,instead o
f beingpunched a
s

usual,areformedby a hydraulicplungeracting o
n

a pecul
iarlyformedheadwhichraisesthemetalroundtheholein
stead o

f detachingit in a button a
s

in ordinarypunching.
Themachineused to effectthis is o

f verysimpleconstruc
tion,andconsistsmainly o

f
a frame-work o

f wrought-iron
joists o

n

which a
n hydraulicpunchingo
r embossingmachine

canbetraversedin anydirection,
Themachineforms a rimroundthedepression,a

s

shown

in fig. 2
,

anddoesnotentirelypunchtheholethrough, a
s

shown in fig. 3
.

In thecase o
f

a plate # in
,

thick,theem
bossingpunchmakestheholenearlythrough,leavingonly

1
's

in to b
e

removed b
y

punching o
r drilling. To embossa

holefor a % in. stay in a Thomas-Gilchristbasicsteelplate
requiresa pressureo

f

70tons,whilefrom80 to 86 tonsare
requiredfor theharderSiemensopen-hearthsteelplates.
Thetimerequiredis about20seconds. - •

Embossingadds50percent. to thethickness o
f

theplate

a
t

theedge o
f

theholes. A plate # in. thick,whichcan
takebutfivecompletethreads,canthushaveeight, a

n

im
portantadvantage.

Embossingdoesnotseem to weakentheplates, a
s

a test
recentlymadeshowsveryconclusivelythatembossedplates
arestrongeragainstinternalpressurethanplainplates.Two
plates #

4

in. thick,onewith a plainandtheotherwithanem
bossedhole,wereplaced o

n supports4 in. apart,with a

Screwedstayrod '6 in. diameter,withrivetedheadinserted

in eachhole.Therodpulledthroughtheplainholewith a

pressureo
f 15,232lbs.,whiletheembossedplatesustaineda

strain o
f 16,352lbs. Thedeflectiono
f

theembossedplate
wasonly 's in.,whilethat o

f

theplainplatewas # in.
Anothertestwasmadewith a steelplate12in.long,3%

in.wide, #
5

in.thick,withtwoholes2% in centres,onehole
drilled #

4

in. plain,theotherbossedanddrilled 3
4

in. The
platebrokeacrosstheplainhole a

t 56,800lbs.;thepart
withthebossedholebeingagaintested,broke a

t 61,330lbs.
throughthebossedhole. Theremainingpiecebroke in the
Solid a

t 73,600lbs. It willbeunderstoodthattheabovefig

Fig. 3
.

SectionA.B.
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Hardcastle'sEmbossedFireboxPlates.
uresarethegrossstrain o

n

theplate,andnotthestrainper
squareinch. Thetensilestrengthpersquareinch o

f

the
plate so testedwas62,720lbs.

Themannerin whichthisingeniouspunchworks is best
shown b

y
a reference to fig. 1

.

The lowerdie is forced
againsttheplate,penetratingit anddrivingtheplateagainst
theupperdie,thecentralportion o

f

which is slightly in ad
vance o

f

thering surroundingtheannularrecesswhich is

formedroundtheupperpart o
f

thepenetratingdie. This
causesa displacemento

f metal,whichflowsintotherecess
andformsa boss o

r

hub. Fig. 2 showstheappearanceo
f

the
plateafter thisprocess,andfig. 3 showsthefinishedplate,
the“fin” beingdrilled o

r punchedthrough in theordinary
methodandtheholecompleted.

Thisembossingcan b
e performeda
t anyangle to theplate,

so that a stayenteringa plate a
t

ananglecanhavethesame
numberofthreadsallround.

TheEngineer, to whichweareindebtedfor theaccompa
nyingengraving,saysthattheseembossedplates,though o

f

veryrecentinvention,havebeensuccessfullyused in several
steelfire-boxesmadefor plowingenginesby John Fowler

& Co., o
f

Leeds.Anyfurtherinformationcanbe obtained

o
f

theinventor,Mr. R
.

A. Hardcastle,HydeTerrace,Leeds,
England.

The ComparativeVisibility o
f

RailroadSignals.
Manylittledetails o

f

railroadpractice, a
s

o
f everything

else,continueto b
e

done in a badway,simplyfromlackof

attentionbeingdrawn to therightway. Weapprehendthat
this is thecase o

n manyroads in respectto thepainting o
f

railroadsignals,sincemanyareviolatingthepracticewhich
hasbeenshown to be bestby a littleinvestigationrecently
made o

n

theChicago,Burlington& QuincyRailroad,which
resultedin a changein thepracticethere. Thesubstanceo

f

thisinvestigationis setforthintheaccompanyingillustrations
Theinvestigationwasconfinedchiefly to switchtargets,

but it willbeobviousthatitsresultsare o
f generalapplication

to anyform o
f target o
r

visiblesignal.TheBurlingtonroad
had,andstillhas, in use a switchtarget o

f

notverygooddesign,
whichshoweda diamondSimilar to No. 9

,

fig. 2
,

whenthe
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ExperimentalTestTargets,Chicago,Burlington& QuincyRailroad.

switchwasright for mainline,and a broadarrow (not
shown)pointing in thedirection o

f

thesidetrack,whenset
forthelatter.Boththearrowandthediamondwerepainted
thesamecolors, so that theform onlydistinguishedthem,
andmoreover,bywhat is nowgenerallyadmitted to have
beenverybadpractice,boththearrowandthe diamond
werepainteda combinationo

f

redandwhite, a redcentre
and a whiteborder, a

s
in No. 9

.

Thispracticehasnowbeenradicallychanged,andtheproc
essbywhich it wasdecidedto do so is instructive,carrying
convictiono

f

what is properpractice.Considerationo
f

the
questionwasbegunbyone o

f

theofficerssuggestingthatthe
abovepracticewasbad,andthat“it would b

e
a goodidea

to paintthe‘diamond’white to correspondwiththewhite
lightused a

t nightandthearrow o
r

dartred, to correspond

withtheredlight.”
This wasfolloweda daylaterbyanindependentSuggeS

tionfromanotherofficer,througha differentchannel, to the
sameeffect. In this it wasurgedthatalthoughformand
notcolorwasthegreatestguide in thedaytime,yetthat it

waswell to educatetheeye to thefeelingthatredmeant
“danger,”andthat it waswrong in principle to make a

safetysignalchieflyred, o
r

a dangersignalpartlywhite.To
this wasaddedtherathertrivialconsiderationthatwhite
paintcostonly 5 cts.perlb.,andvermilion55cts. S

o

that

to usewhitewouldbecheaper.
Thissuggestionwasforwardedwithapproval,butreturned

N° 4
.

*::*-z--20--:; :-n-->d *

Signals o
n

the KansasCity,St. Joseph & CouncilBluffs-
Railroad.

backwith a querywhether“it wouldnot b
e

better in adopt
ingthesuggestionto use a blackspoton thewhiteground o

f

thediamond,”similar to No. 3 o
r 4
,

fig. 2
,

o
r

those in No. 1
.

Referenceto anotherofficerbroughtout a secondconcurring
opinionthat“thewhitesignalwillshowupsharperandmore
distinct if there is a blackspot in thecentre.”Observations
Ontheactualsignalsshown(withseparatediagramsfordi
mensions)in fig. 1 wasadduced in proof o

f

this.
likeNo. 1

,

fig. 1
,

wasseena half a mileoff,whileonlyhalf

a
s

faroffweresignalslikeNo. 2 and 3 seen,andyetthelatter
werenotnearlyasdistinct;whileNo. 3

,

whichwasthenear
est,wastheleastdistinct o

f

all. From this it wasrecom
mendedthattheblackspotshould b

e
a littleoverhalf the

smallerdiametero
f

thediamond,a
s

shownbythelowercut

in fig. 1
.

This wasaccompaniedby a recommendationthat the
switch-stands,a

s

well a
s

thetargets, b
e paintedwhite, a
s

o
n

theKansasCity,FortScott & CouncilBluffsroad.
Theseconcurrentopinionsin favor o

f

thespotcamevery
nearsettlingthequestionin favor o

f it
,

but fortunatelythe
habitualcaution o

f

thesuccessfulrailroadmanledoneofthe
powersthatbe to suggestthat it “mightbewell to havethe
laboratorymakeSomeexperimentswith a view o

f

determin
ingwhatsizethespotshouldbe, to b

e

mostclearlydistin
guishable.”Thelaboratorydid,bythemethodoutlined in

fig. 2
,

withtheresultthatthebestsizeforthespotwasfound
tobenosizeatall.

Sometargetswereprepared, 1
0

in all,each 1
4

in square,

a
s

shown in fig, 2
,

in whichtheshadedparts o
f

Nos. 9 and10
indicatered. It wasthenassumedthattheproof o

f

thepud
dingwastheeating,andthetargetsweresetup in lineand
Viewed a

t

Variousdistancesby a number o
f

theofficers o
f

the
road. “The resultshowedconclusivelythatthetwosignals

A signal|

whichheldtheircoloranddistinctnessthebestwereNos. 5

(all white),and 1
0

(all red).” The styleshown in fig. 9

“appearedpink in thedistance.”As to cost o
f paints, it was

addedthat whiteleadcostsabout5%cts,perlb.,andthe
cheapestlamp-black3%cts.,andthatinstead o

f

vermilion

a
t

55cts., a redchromateo
f

lead a
t

1
1

cts.shouldbeused,
thelatterbeinglessbrilliantwhenfirstapplied,butabout
equallygoodafter a littleexposure to theweatheranddust.

Thefurtherquestioncameup a
s

to how a purewhitesignal
wouldanswer in winterjustafter a fall o

f snow;but it was
concluded,first,that theseconditionsexistonlyfor a few
days in thewholeyear,and,secondly,that theSnowOnly
confusesvision o

f

thesafetysignal,makingthedangerSig
nalmoreconspicuous.

Aftertheinvestigationwasallcompletedandthe conclu
sionreached,it wasfoundthat it correspondedexactlywith
thepractice o

f

thePennsylvaniaRailroad,whichhadlikewise
givenconsiderationto thematter a

t

anearlierdate. It looks,
therefore,a

s
if thoseroadswhichmixcolorsonsuchsignals|

withtheintent o
f makingthemmoredistinctbycontrast,

weremakinga mistake.

ImprovedSewer-PipeSocket.

The simplelittle improvementwhichweillustrate,which

is rather a merestrengtheningin an“improvement”in the
ordinarysense,hasbeenintroducedbyMessrs.Blackmer &

Post, o
f

St. Louis,Mo., to remedythe difficultywhichhas
beenfound to exist in thesewer-pipesusedbyrailroadcom
panies,thattheyare tooweak,especially a

t

thejoints. It

consistssimply in increasingthe depth o
f

thesocket o
r

bell

-H I'

-

&

I' 24/2

ImprovedSocket. OldSockef

ImprovedSewer-PipeSocketfor Culverts

to make it equal to one-sixth o
f

thediameter o
f

thepipe,in
creasingits thicknesscorrespondingly.The differenceis

shownexactly in thefollowingtable: DepthofImproved
Depth o

f

OldSocket. Socket.Diametero
f Pipe.
12inches. 1%inches. 2 inches
14 & 9 4

. * { 2 5-1 % t

15 * {
,

1% ( & % * {

16 6 & 1% * * 2 11-16 $ 6

18 * { 2 6t 3 66
20 “ 2 “ 35-16 “

21 t & 2 & 4 3% 4%
22 4 & 2% 4 : 3 11-16 6

24 6 & 2% $ 4 4
. 6t

Theheaviersocketmakesthewholepipestronger,much

a
s

a buttressstiffensa wall, andtheannoyancenotunfre
quentlyexperiencedfrombrokenpipesshowsthatthis is by
no meansunnecessary.Thedanger o

f

accidentaldisplace
ment is likewisemuchreduced,lesscare is neededin making
theconnections,andcementmaybe moresafelyomitted,
while a perfectlywater-tightjointmaybemoreeasilymade
withcement.There is alsolesslikelihood o

f breakage in

handling,and,altogether,a socket o
f

thedimensionsshown
willnodoubtbefound to be a verydesirableimprovement.

ForeignRailroadNotes.

. A nativecompanyis building a horserailroad in thean
cientcity o

f Damascus,thefirst in Syria.

In Paris, in 1885,thenumber o
f passengerscarriedby a
ll

the horserailroads,omnibuses,theBelt Railroadandthe
steamboatsontheSeinewas277,944,000.

Saxony,which is thicklypeopled,with5,657squaremiles

o
f territoryand1,392miles o
f railroad,hasnolessthan472

stations, o
r

one to every2.95miles o
f

railroadand1.2
squaremiles o

f territory. If theywereevenlydistributed,|

n
o place in thecountrywould b
e

morethanabouttwo miles
from a station.Thepopulationis 3,179,168,which is 2,287

permile o
f

railroadand6,736perstation—thelattervastly
morethanmanyofourWesternroadshave.asses

Thevastextent o
f

the PrussianStateRailroadsystem
enables it to escapesome o

f

thewastefulrunning o
f

cars
requiredwhenthereare numeroussmallconnectinglines.
ThePrussiansystemis devidedintosystemso

f

moderatesize
workedbyseparatemanagementsandwithseparateaccounts,
and a

s
a generalthingtherelations o

f

thesewitheachother
are muchlike the inter-relationso

f

railroadsbelongingto
differentcompanies.But on thesestate roads the
rules for interchange o

f

cars o
f

the German Rail
road Union are modified. Theserules require that

a carwhichhasbeentakenloaded to destinationover a

foreignroad must b
e

returnedemptyunless a load can
beobtained a

t

the placewhere it is unloaded, o
r

within
125miles o

f
it oneitherside, o

r
a
t

somestationOn the
wayback,andthenloadsmustbetakenonly for places
whichcanbereachedwithoutlengtheningthetripback to

thelowerroadmorethan25percent. This rule is not
applied a

t

all betweendifferentsystems o
f

thestaterail
roads,andas a generalruleeveryone o

f

themcan use
anystaterailroadcarsthatmayhappen to be emptyOn

it a
t

thetimefor useanywhere.
TheUnionrulesprovidefor a perdiempayment in addi

tion to a mileagechargefortheuse o
f freightcars. Between

differentsystemso
f

thestaterailroadsthe perdiemcharge

is dropped,and a charge o
f

0.78centper mile is madefor
freight,baggageandlivestockcars(verynearlythesame a

s

ourcharge o
f

$
4 cents,which is for largercars,however),

and1.12centsforpassengercars. Repairswill b
e

made a
t

theneareststateshopfordoingsuchwork,and will notbe

| charged to thehomeroad,onthe assumptionthat suchex
penditureswillbalanceeachother.

A Study o
f

Rail Wear in Germanyand France.

M. Couard,ChiefInspector o
f

theParis,Lyons & Medi
terraneanRailroad,hassummarizedin the RevueGénérale
for April thewear o

f

railsfromGermanstatistics o
f

last
year'spublication in theadmirabletablebelow, in whichhe
hasreducedthestatistics o

f

wear to thebasis o
f

trainsper
60squaremillimetres(=0.093squareinch)loss o

f section,
dividingtherailsintoclassesaccording to theirmoments o

f

resistanceto flexureandtheirtie-spacing.* TABLE I.

IWearof GermanSteelRailsonWooden
,

Cross-Ties.
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I.–MomentofResistancefrom154 to 158.
1

.

75.4|21.6 158.1,932|171,000305,000|UpperSilesian.
1. 2 '75.4|21.6 1581,932104,700|151,700|Krupp.

3 '75.4|21.6 158.1,93256,40082,700|Bochum.

T
|

4 || 704 ||23.7|1551,77178,000ifio,000runrort.
2. 5 70.4|23.7|155|1,77171,500||112,000|Hörde.

6 70.4|23.7 155|1,77162,40095,000Krupp.

7
|

75.4(21.6||1581,707,65.000128,000|Uppersilesian.

8 # 21.6 # 1,707.62,600|104,700|Hörde.
2. . . . ]

3
.

9 |#5|216 to #1,707 59,00086,500Krupp.
10 '72.821.6 1581,70744,20077,500|Oberhausen.
11 75 18.5 1541,70734,10077,500|Hoesch.

II.--MomentofResistancefrom134 to 139.
12 70.4121.6 136||1,932TT,600128,000.Witkowitz.

4. 13 66.0|29.5 135||1,932|117,800||119,800|Rechitzka.
14 74.4|21.8 135||1,93228,70039,300|Ternitz.

15 73.8|21.3 139||1,739|108,000||150,000|Bochum.

5 16 70.4|21.6 136||1,704|97,750|147.200.Witkowitz.
17 66.C #23() 135||1,835.70,750|114,500|Teplitz.
18 '73.8|21.3 1341,739|81,700105,000|Ruhrort,

III —MomentofResistance121to128. |
19 '73.4|23.0 12||2,06149,00059,200.Witkowitz.20 62.4 *: 125||1,98021,400;29,000Ternitz.

6. 65.6 * 125 - •21and62.4# tO1281,980)18,60027,700|Teplitz.

22 64.4|21.3 1261,98022,20029,500.2eltweg
23 684*|24.7 125||1,70740,40067,700|Bochum.

7 24 68.4#24.71251,70723,70035,900|Hörde.
25 62.2(21.3 1221,73912,30012,500Rechitzka.

*

* Doubleheaded.
Thedifferencein thewearof rails fromthesamemill is

shownin thetablebelow:

TABLE II.
ComparativeWear o

f

RailsfromSameMill.
Trainsper60 MOIment -

Sq.mm.reduction of resist- Tiesper- OfSection. 8,11Ce. mile
UpperSilesian..... . . . . . . . 305,000 158 1,932

“. . . . . . . . . . . . . 128,000 158 1,707
Krupp . 151,700 158 1,932

" . . . . . . . . . . . . . . . . 86,500 154to158 1,707
Ruhrort.. . . . . . . . . . . . . . . . 150,000 155 1,771

“. . . . . . . . . . . . . . . . . . . 105,000 134 1,739
Hörde........ . . . . . . . . . . 104,700 158 1,707

" . . . . . . . . . . . . . . . . 35,900 125 1,707
Bochum......... . . ...... 82.700 158 1,932

" . . . . . . . . . . . . . . . . . 67,700 125 1,707
Witkowitz.. . . . . . . . . . . . . 128,000 136 1.932

" . . . . . . . . . . . . . . . 59,200 121 2,061
Rechitzka.. . . . . . . . . . . . . . . 119,800 135 1,932

" . . . . . . . . . . . . . . ,50 122 1,739
Ternitz.... . . . . . . . . . . . . . . 39,300 I39 1,932

" . . . . . . . . . . . . . . . . . . . . 29,000 125 1,980
Teplitz........... ....... 114,500 135 1,835

" . . . . . . . . . . . . . . . . . . 27,700 125to128 1,980
Noonewhoexaminesthesefigurescanfail to b

e impressed
with theenormousdifference in wear,producedby the
greater o

r

lessfrequencyo
f supportsandbytheformand

weight o
f

therailsection.
Asth?authorsays,consideringthedifficulty o

f measuring
theloss o

f

sectionwith precision, it is surprisingthatthe
resultsfollowsuch a uniformlaw. The onlynotablediver




