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U. 5. Circuit Court
Western District of Pennsylvania.

The Hall SigHCompany

The Union Switch Signal Company

BUFFINUTON,J.:
This bill chargesinfringementof LettersPatentNo.

407.489,grantedMay 16,1893,to thecomplainant,as
assigneeof John P. Buchanan,for an improvementin
circuit-controllingdevices.The patentrelatesto auto
maticrailwaysignallingapparatus.Its principalobject
was to overcomethedangersresultingfrom lightning
fusionin theordinaryRobinsonclosedtrack-circuitsys
tem. That systemis illustratedin the accompanying
sketch:

l
"H

The railscomposingthesidesof BlockT areelectri
eallyconnectedat theirabuttingendsandthetwocon
tinuouslinesthusmadeare,at the blockends,trans
verselyconnectedelectricallywith eachotherand in
sulatedfromtheabuttingblocks. An unbrokenelectric
currentpathcoveringeachentireblock,is thusmade.A
galvanicbattery,B, the oppositepolesof which are
connectedto theoppositerails, is placedat oneendof
the blockand the terminalsof thecoil of an electro
magnet,M, areattachedtotheoppositerailsat theother
end. Whentheblockis freefromtrains,or in a con
ditionof safety,thereis a continuouscurrentflowing
fromthepositivepole_ofthebatteryB, thencethrough
onerail linetheentire“blocklength,thencetransversely
andthroughthemagneticcoilM, to theotherrail line,
thenceby thelatterto theendof theblockandthence
transverselyto thenegativepoleof thebattery. This
safetyconditionis automaticallysignalledto theengi
neerby a signallingapparatusactuatedby thiselectric
current. The currentpassesthroughthecoilsof the
electro-magnet,energizesit and putsit in a magnetic
conditionso that the armatureD is attractedto it
againstthetensionof theretractilespringF.- Attachedto sucharmatureis a bar,E, pivotedat the
lowerendandadaptedto be movedbetweenthestops,
H andG. It will thusbeseenthat,solongas thecur
rentflows,theupperendof thebar will restagainst
thefrontcontact,H. Whenthecurrentceases,thebar
will bedrawnby thespringfromH, andrestagainst
thebackstop,G. The armaturebar,E, andthefront
contact,H, are bothmadeof conductingmaterialand
aremembersof a secondarycircuitembracinga battery,
I, anda signalmagnet,S.
i.This mechanismis socontrolledbythemagnetS, that
whenthatmagnetis energizedandin magneticcondi
tion,a safety,andwhentie-energized,a dangersignal
will bedisplayed.Whentheblockis clear,thepathof
thesecondarycurrentis fromthe positivepoleof the
batteryI, to the foot of the armaturebar E, front
contactH, throughoneterminalof thesignal-operating
magnetS, throughcoilsof saidmagnetto its otherter
minaland thenceby wire or ground,to thenegative
poleof batteryI. It will thusbeseenthatso longas
the primarycurrentflows in the path describedand
holdsthearmaturebar E againstthefrontcontactH,
thesecondarycurrentis closed,themagnetS energized
and the signalheldat safety,thus indicatingto theengineerof an approachingtrain that the blockT is
vacant.Whenhistrainenterstheblock,thewheelsand
axlesestablisha newelectricalconnectionbetweentherails, which, during the -train’spassagethroughtheblock,affordsa currentpath of less resistancethanthroughthe electro-magnetM. The currentfromthebatteryis, therefore,shuntedor shortcircuitedthrough
thewheel-axleconnection,themagnetof M is demag
netized,andthisreleasesthearmaturebarE, whichisdrawnby thespringF fromits frontcontact,G. Thebreakof thecontactbetweenH andE breaksthecurrent‘pathfromthe batteryI of thesecondarycircuit,
tie-energizesthe signal-operatingmagnetS and throwsthedangersignal. Whenthetrain leavesblockT, thecurrrentwill againflowthroughM; H andE will reengage,thesecondarycircuitberestoredandthesignal
returnedto safetyposition. t .

But this mechanismwas opento a graveobjection.
If the wireswerestruckby lightningandreceivedagreaterchargeof electricitythan theycouldcarry,ahighheatwouldbegeneratedat thesecontactsandthestopH andarmaturebar E becomefusedandweldedtogether.\Vhenthis happenedandthereaftera trainenteredthe_block,althoughthecurrentwouldshort-circuit throughthe wheelaxle transverseconnectionandelectro-magnetM be de-energized,the springF waspowerlessto breaktheweldedcontactof H andE, andthesecondarycircuitwouldstill rcontinueto displayasafetysignal,althougha train wasupontheblock. Itwill beseenthat themischiefwas not alone.that thesignallingsystemwasrenderedinoperative,but that it
wasleft in a misleadingconditionwhereit representedsafetywhentheactualconditionof theblockwasthatof danger.
1To obviatesuchdangerfromfusion,as wellaswhen

toofinean adjustmentor othercausehadclosedfixedly
the controllerof the secondarycircuit,the deviceof
thepatentsuit was intended. _ _

Not onlydoesit do this,but it enablesthesignalling
systemto continueits workin spiteof suchpermanent
closure. . . u

Theaccompanyingsketchwill explainitsoperation.

The main relay circuit runs throughthe magnet
V, whichoperatesthesignal,andthroughtheleverL.
This leverL andits contactpointH, arethenormalor
primarycircuitcontrollers.Suchcontrolis effectedby
makingor breakingthecircuitof batteryJ throughV,
thusenergizingor de-energizingthemagnetandoperat
ingthesignals. LeverE is thearmaturebarof magnet
A, andis thesecondarycircuitcontroller.\Vhenmag
netA is energized,leverE pushesleverL againstcon
tactpointH, thusclosingthecircuitthroughV. \Vhen
magnetA is de-energized,E is retractedby a spring,
not shownin thepatentsketch‘,butan X obviousme
chanicalexpedient,andL ‘bya likespring. This breaks
thecircuitat H. A pieceof non~fusibleinsulationP,
attachedto oneof thempreventsthecurrentfrompass
ing throughL andE. A pieceof insulationon magnet
A (designatedin thepatentasQ of Figure1)preventsE
fromstickingtosuchmagnet.This magnetis connected
to the tracksystemas shownin the Robinsonsketch
andis afiectedby thewheelsof thetrainsontheblock
in themanneralreadyshown.

\Vhcnthisblockis clear,thepassingcurrentenergizes
magnetA, leverE is drawnto it, leverE pusheslever
L to pointH. This closesthecircuit,energizesmagnet
V anddisplaysthesafetysignal. Whena trainenters
theblockthe magnetA is de-energized,E andL are
retracted,thecircuitthroughL. H andV is brokenand Y
thedangersignalthrown.

Now if lightningfusesL and H, or toofineadjust
ment'preventstheireffectiveoperation,theusefulfunc
tionof thesecondarycircuitcontroller,E, comesat once
intoplay. If thetrainenterstheblockaftersuchfusion
or otherpermanentunionof H andL, themagnetA is
at oncede-energizedand the leverE is drawnto its
backstopG.

Owing to its thenseparationfrom the backstopG
andtheinsulationsP andQ, theleverE wasnotaffected
or fusedby thelightningstroke. In fallingbackto its
backstopG. it is obviousthatE makesa shuntcircuit
aroundmagnetY. thatmagnetis tie-energizedandthe
danger signal displayed. The courseof the shunt
currentis fromleft of batteryI to H, downL andup
to the fulcrumof E, thencethroughE and G to the
othersideof batteryI. But notonlydoesthis simple
expedientservewhena trainenterstheblockto throw
thesignalto dangerin spiteof thefusionof II andL,
but whenthe train leavestheblockandthemagnetA
is energized,E movesforward,breakstheshuntcurrent
at G and the maincurrent,owingto thefusionof H
andL, resumesits coursethroughmagnetV andthrows
thesafetysignal,or in otherwords,continuesthegen
eraletliciencyof thesystem.

The patentsetsforth that the invention“relatesto
circuitsandtomeansforcontrollingthecurrenttherein,”
andtheobjectof thecontrollingmeans“is to provideapath for the currentthrougha translatingdevice.includedin a circuit,andto excludethecurrentfromsaidtranslatingdeviceat thepropertimewitha greaterdegreeof certaintythan has heretoforebeenattained."The controllingdevice,whichthepatenteedefinesas “arelay,”“comprisestwo or morepairsof contactpoints
connectedwith a circuit,any pair of whichwill act,whenin oneposition,to excludethecurrentfrom thetranslatingdeviceand whenall the pairsof contactsarein theirotherposition,a paththroughthe translatingdevicewill beprovided.”

The essentialelementsof theinventionareagainde
finedbythepatenteeasfollowing. “As longasthepairsof contactareso arrangedthatwhenall arein onepositiona path for the currentis providedthroughthecircuitand,wheneitherpair is in thereverseposition,currentis excludedfrom the circuit it is obviousthat
there‘

is no departurefromthe truespiritof my invenion.
_ The devicewas self-operative,andit is clearthat inits operationthe inventionprovidedfor two. and onlytwo,_positionsorconditionsof thepairsof contacts.Onepositionwassuchthatwhenbothpairsof contactswere
in that positionthe currentwouldnecessarilywhole
circnit. The other,whichhedefinedas thereverseposition,is onesuchthatwheneitherpairof contactswasin suchreverseposition,thecurrentwouldnecessarily
short-circuit.In otherwords,the joint actionof bothpairsof contactwasessentialto long-circuiting,thesep
arateactionof eitherpair couldeffectshort-circuiting..\ot only_wastheinventiondefinedas relatingto thesetwo positions,but it was illustratedand appliedto'a
mechanismwheretherewerebut two positions.Rail
roadsignalsarethrowninto,andrestin, but two posiltions,viz.:safetyand,danger. '

thedevicewasto leavethemthereuntil electricmovementchangedthemto another.This changewas made,andwasonlymade,whenoneor bothpairsof contactswerein the reverseor non-reverseposition. The reverseand non-reversewerethe only regularpositions;
therewereno otheror intermediateones. Now it isquiteclearthat nosuchresultwas producedby anyofthepatentscitedin anticipation,neitherdoanyof themdisclose_themeansor methodby whichBuchananpro—
ducedthisresult. The samemaybesaidof theelectricpublicationscited. Althoughthedangerresultingfromlightningfusionwereknown,no onefoundin theseallegedanticipatioiisa mechanismsusceptible,by meremechanicalimprovement,of barringsuchdanger.
_Reseinblanceto Buchanan’sdeviceand indeed anticipationthereofby thesepublicationdevicesare nowalleged,but it is clearto us that suchallegedresemblancesare fanciedandnotsubstantial.Thesedevicesmustbeconsiderednotin thelightof Buchanan’ssubsequentadvance,but apart fromit. SupposeBuchan

——l

aii's patentwereearlier,could it be held_thatthese
devicesinfringedit‘! Whilebothwereelectricaldevices,
it is clearthat theirpurposeandolhcewerewhollydig
i'erent. Theseapplianceswereusedby operatorsfor
duplextelegraphy,andit wasonlywhenoperatorswere
presentthattheywereof use. Theywerenotautomatic,
theirpurposewasnotto avoidor_counteractfusionfrom
lightning. If the apparatus,with its delicateandac
curateadjustment,was fusedby lightning,it wasat
oncereplaced.In thenatureof things,there‘wouldbe
no specialattentionpaidto its workingwhenIt wasso
struck. It is not shownthat the supposedcaseof the
weldingof theslidingspringandtheuppercontactpoint
everhappenedor wasknownor eventhoughtof. More
over,it will benotedthatthepracticaluseof themech.
anismcontemplatedbut two DOSltlOIlS-Oll8_whenthe
keywasdepressed,theotherwhenit wasraised.

The instantaneous,transitorypassageof thecurrent
overtheshuntcourseduringtheinstantthekeyis mov
ingbetweenits twopositions,wasan incidentalmatter,
andservedsimplyto provide,for the briefesttime,be
tweenthe breakingof onecontactand the makingof
theother. It wassimplyintended _t

o

_securecircuitcon
tinuity. The morethetimebe_minimized_thebetter.

Thus it is said: “If the springsare adjustedtoofar
apart,therewill be a breakin_thecircuit,as thelever
will breakcontactwith onespringbeforeit touchesthe
other;if too near together,the batterywill beplaced
on shortcircuit too long,from onecontactbeingmade
beforetheother is broken. By carefuladjustment,this
periodcan be reducedto almostnothing,andthemore
accuratethis adjustment,the betterwill be the per
formanceof theapparatus." . .It will thusbeseenthat whilethereis a generalre
semblancein that in botha shuntcurrent is used,that
theobjectsto beattainedwerewhollydifferent.In one
theshuntcurrentis usedto avoid a

_ momentarybreak
of currentcontinuitythroughtheentire_mechanism._I

n

the other the shunt currentis maintainedfor an in
definitetime,andduringsuchtime_thecurrentaffectedthepositiveresultof operatingthesignallingmechanism.
In the onedevicethe permanentmaintenanceof _theshuntcurrentwouldresultin suspendingthepracticalworkingof the mechanism,to wit, the transmission_o

f

messages;in theother, it hadthepositiveeffectof dis
playingthedesiredsignal. _ 'The wide divergencebetweenthesetwo devicesin
form,objectand operation,weresuchthat the‘change
fromtheoneto theotherwasmorethanmechanicalim
provement.Theonlythingin commonwastheperfectly
familiar functionof a shuntcurrent,but in our judg
mentthemechanismusedby Buchananto shortcircuit
thecurrentfor thepurposeshe used it wouldnotsug
gesttheuseof a shuntcurrent,andthemechanismem
ployedin maintainingcircuit continuity,in theduplex
system. _E conversotheduplexsystemdid not suggestits use
or themethodof its usein theBuchanan.Be it observed
that theuseof a shuntcurrentpersewasnotthenovelty of Buchanan’sinvention,but its usein connectionwith pairsof contactssoarrangedthat whenbothpairs
werein onepositionthecurrentdidnotshunt,butwheneitherwasin theother it did. The allegedanticipation
showsnosuchmechanismandnosuchobject.

Anotherdefense,to whichbrief referencewill suflice,

is that thepatentin suit is voidbecausetheinvention
was the joint work of one Scott and Buchanan,thepatentee.The patent,issuedto Buchananalone,is
primafacie correctand valid, and the defendantcanoverthrow it onlyby theclearestandmostreliabletestimony. 3 Robinsonon Patents,Section1032andcasescited;Walker on Patents,Section516. The proofsin
thiscasedonotreachthatstandard. "itThe allegedjoint inventor,Scott, is dead,andweare
withouttestimonyfromhim in thatregard,buthis explicitdisavowalof anysuchclaim is clearlyshown.Mr.Hall, the presidentof the complainantcompany,testi'
lies thatduringhis negotiationswith Buchananfor thepurchaseof thepatent,heaskedScottas to Buchanan’sinterest;that Scotttoldhim Buchananwasthesolein
ventor,and that the only interesthe had in it was a

prospectiveone,viz., a half interestin the saleof.theinventionwhichhe hopedto maketo theUnionSwitch
and SignalCo. on Buchanan'sbehalf. S. M. Young.
apparentlya wholly disinterestedwitness,testifies_tohearingMr. Scott makethis samedisavowalof joint
inventorship.And the witness,\Vhite, who was res
entwhenBuchananfirstshowedhis inventionto cott,
testifiesthat Scott thereaccreditedthe inventiontoBuchanan,and that a joint interestin the roceedsof
its salewasthenarranged.In viewof Mr. cott’sown
disclaimerof joint inventorshipwith Buchanan,but ofhis, Scott’sconditionaljoint sharingof the proceeds_ofthesaleof theinventionto theUnion SwitchandSig
nal Company,the useof certainambiguousstatementsby bothScottandBuchananwouldseemto applyrather
to theirjoint interestin theproceedsof thesaleofitheinvention,andnotto theirjoint inventorship.

The severalsketchesfoundin Scott'spossessionafter
his deathhavereceiveddueconsideration.Whenthey
wereinade,-forwhatpurposeor thecircumstancesunder
whichtheyweremade,are not shown. Viewingthemin thestrongestlight,themostthatcanbesaidof them
is that theythrowsomeuncertaintyon theinceptionof
theinvention. - .

But evensuchuncertaintyis far fromthemeasurepfpositiveproof requiredto overcomethe primafacies
of the patent. It is to be noted,however,that these
sketcheswouldratherseemto havebeensimultaneously
Prepared,and that by oneperson,than to havebeen
drawn at the timesalleged. Althoughhavingdates
monthsapart,theyaredrawnonthesamekindof pal)?!‘

A furtherdifllcultyariseswhenthe testimonyof Whiteis considered.His testimonyat leastnegativelyproves
tiltisketchof May 2

.

1890,which is in ink, wasnotex—,
hibitedthat day. White statesthat beforeSc0tt_camein, Buchananmade a pencilsketchto showthewitness.
The sketchdatedJune 9

,

whichis now claimedto em
r,bodythe invention,-wasevidentlynot madeat thatill-.

-'

terview. WhitesaysthatScott’ssuggestionsweremadein a pencilsketch;this seemsprobable. That Scottshouldthenhaveat handand use the same kindofpaperas Buclianan’ssketchof May 2d,thatheshould
carefullydo it in ink (andseeminglythesameink)and
_with_theelaborationof border,finishanddetailShow?’is quite improbable.Then, too, we havethe exDllclttestimonyof W'hitethat evenin the pencilsketchof
Scott,Buchananshowedhim at oncewhereinsuchde
sign.waslacking,andat Buchanan'ssuggestionthees
sentialparts wereadded. To avoidthis patenton afindingbased_onsurmisesinsteadof proofs,upon8118gesteddoubtinsteadof provedcertainties,wouldbeat
variancewith thewellgroundedprinciplesof thePate“t
law anddangerouslyaffectthestabilityof manyPatentsin thatregard.
_In view of the stipulationin the caseas to thedevicessold to the CentralRailroadCo. of New Jersey

and the uncontradictedtestimonyof the complainantsexpertas_to the same,we deem it needlessto fulft-hel'extendthisOpinionby discussingthesubjectof infringe"
{15112;}.We findinfringementof all theclaimsexceptU19

Let a properdecneebedrawn.

'0

G
e
n
e
ra

te
d
 f

o
r 

Jo
n
 R

 R
o
m

a
 (

U
n
iv

e
rs

it
y
 o

f 
Ill

in
o
is

 a
t 

U
rb

a
n
a
-C

h
a
m

p
a
ig

n
) 

o
n
 2

0
1

5
-0

5
-2

1
 1

6
:5

0
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/u
m

n
.3

1
9

5
1

0
0

1
4

5
8

7
4

9
l

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



)CTOBER19,1900. 681THE RAILROAD

FRIDAY, OCTOBER 19,1900.

cos(*T*ENTs

USTRATED: Page
iome.NotesonRailJoint Fastenings..... ... ..... ... 684
TheChimneyof theMetropolitanStreetRy. Company'sPower-House,NewYork.. .... ... .... ... .. 687
'ast Iron Car Wheels... .. .. .. .. .. .... .... ......... 688
3ross-Stays–MexicanCentralEngines. .. .. .. ..... . 689
WattsCooke. .. .. .... .. ........ ..... .... .. ...... ... 692
TRIBUTIONS:
. StorageBatteryLightingAccident..... .... ... .. . 681
TheBarschallJoint..... .. .. .... .. ... ... .. ...... ... 681
lcceptanceTestfor Locomotives... ...... ..... .. ... 681
TORIAL:
ThePreservationof RailroadTies... .... ........ ... 690

. someDataof FastTrains... .... .. . 690
acceptanceTests,for Locomotive -
IotesonthePrairieType1ocomotiis .nnualReports—WisconsinCentral..
2ditorialNotes. .. .. .... .. .... .. .. .. .
few Publications. .. ****
"radeCatalogues. .... .... ............. ... .. .. .
CELLANEOUS: -
Relaysfor AutomaticSignals—ACorrection... .. .. . 681
ThePreservationof RailroadTiesin Europe.. .. .... 682

- heElliottCressonMedalfor thePencoydWorks... 689
'arisExhibitof theAmericanSteel& WireCo.... . 692
'ompressedAir Plantfor RapidTransitTunneling—
NewYork . .... .. .. .... .. .. .. .. ... ... ... .. .. .... . 692
ERAL NEWS:
'echnical. .. .. ...... .. ...... .. .. .... .. ... .......... 693
TheScrap# ---------------------------, ,,,,,, , 693
locomotiveBuilding..... ... ........ .. .... .. .. .... . 694

..
.

'id Buil 694feetingsandAnnouncement 695
Personal. . . 695
lectionsandAppointments
RailroadConstruction. .

*eneralRailroadNews .

Relaysfor AutomaticSignals—ACorrection.

n obviouserror, a clericalone,wasmadeonpage674
astweek'sRailroadGazette,wherewesaidthat the
hananpatenthadbeenassigned to theUnionSwitch
ignalCompany. It wasassigned to theHall Signal
mpany,which is

,

by thisdecision o
f

theUnitedStates
uit Court, madesole owner o

f

the shuntcircuit
nod o

f preventingan automaticelectricsignalfrom
ainingfixed in theall-clearposition in casethecon
points in thetrackrelayarefusedbylightning.We

* notheardwhether o
r

not therewill b
e

an appeal

1 highercourt,but meantime,the naturalsequence
be an orderenjoiningthe Union Companyfrom

ing,selling, o
r usingthe device,andalsoan order

anaccountingo
f profitsanddamagesduringthepast

o
r

moreyears. Railroadcompaniesusingthedevice
houtlicensesfrom the Hall Companyare liable to

nction,that, o
f course,dependingon the policy o
f

Hall Company.

Contributions

A StorageBatteryLightingAccident.
*

. . Boston,Oct. 19, 1900.
* . The EDITORoE THE RAILROADGAZETTE.

"hererecentlyappeared in some o
f

thedaily papers
account o

f
a
n

accident to a diningcar lightedwith
tric storagebatteries,whichwas causedby an ex
sionunderneathandnearthecenter o

f

thecar,where

..
.

. . ; locatedtheboxcontainingthestoragebatteries. A

kingup andseverefright was caused to a colored-

terwhowasstandingoverthespot a
t

thetime,but
escapedwithonlyslightinjuries. On thetrainbeing-

•"ped it wasfoundthat theboxwaspartlydetached

n thecar,some o
f

thehangersbeingbroken,andthere

a narrowescapefromits fallingon thetrack,with
... siblederailment o

f

thetrain. This wasundoubtedly

: sed b
y

thefaultyconstructionandarrangemento
f

the
containingthebatterycells,and sincethe use o

f

ragebatteries o
n

trains is beinggreatlyextended,it is

. . . to call theattention o
f

railroadcompanies to the
mortanceo

f securingproperventilationfor all recep

~ le
s

whichcontainstoragebatteries.
"... h

e

action o
f

thecurrentwhensuch a battery is charged
pecially if thecurrent is not stopped a

s

soon a
s

the
rging is complete) is to causethe decompositiono

f

Jortion o
f

the water in the cells, with the conse

"n
t

liberation o
f hydrogenandoxygengas, a mixture

... which(as is wellknown) is violentlyexplosivewhen
contactwith a flame o

r

an electricspark. A broken
partlybrokenconnectionbetweentwo o

f

thecells o
f

sh a batterymayeasilyproducea sparkwhenthecur

it is turned o
n

o
r

off (or a
t

othertimes),and if the

*s producedwhenthebattery is chargedaccumulatein

'onfinedspace a
n explosion is quitecertain to result,

re o
r lessviolentaccording to theamount o
f gas in

..
.

* *ceptacle.All dangerfromthis sourcemayeasily
Preventedb
y

a fewholes a
t

thetop o
f

thebatterybox,

l i. "ged when possible o
n oppositesides so a
s

to

* * a draughtthroughthebox,andthereneed b
e

n
o

: " " o
f

accidentsfromstoragebatteriesthanfrom

y otherappliancesfor lightingtrains. This simple

:
precaution is oftenneglected,however,and,whileex
plosionsareextremelyrare,theyareoftenpossible.

The rules o
f

someinsurancecompaniesrequirethat
wherestoragebatteriesareusedtherooms o

r compart
mentscontainingthemshouldbe well ventilated,but
theinsurancepeoplearenotyetaccustomedto supervise
the use o

f

electricapplianceson movingtrains. It is,
therefore,for the interestof therailroadsthemselvesto

seethatgreatcare is used in theinstallationandmain
tenance o

f everysuchdevice.Suchworkshouldbeunder
the direction o

f
a competentexpert,who shouldhave

charge o
f

thelayingoutandinstallation o
f

all electrical
devices,andwhoseservicescan b

e

wellpaidfor by the
amountof moneysaved in theoperationandmaintenance
afterwards. GEO.W. BLODGETT.

The BarschallJoint.

New York, Oct. 12,1900.
TO THE EDITOROFTHE RAILROADGAZETTE.

I beg to drawyour attention to the incorrectnesso
f

thecut representingtheBarschalljoint in thearticleon
Rail Joints by Mr. F. C

. Schmitz,page647, o
f your

issueof Oct. 5
,

andtheconsequentincorrectstatement
in reference to sameby Mr. Schmitz,that“theN. Y.,

P
.

& O. joint andtheBarschalljoint havemanypoints
in common.”

I enclosea correctcut o
f

theBarschalljoint,andyou
will noticethatthetopandbottom o

f

thefillingpiece is

flat,notroundedor beveled.[This engravingappears in

the articleon joints published in this issue.—Editor.]
This shapepermitsthereadyinsertiononrail endswhich
havebeenhammereddown. Of still greaterimportance

is thefactthatthefouredges o
r bearingsurfacesof this

filler are narrowand rounded,whererestingon the
mainandauxiliaryrail,andthattheboltholesaresome
what largerthan the bolt itself, permitting a limited
movemento

f

theparts,andequalizing o
r distributingbe

tweenthemtheweight o
f

thepassingtrain. Theproof

o
f

thisfact,that it is not a rigid,inflexiblejoint is seen
on examininga fillingpiece in usefor sometime,which
showstheseroundedbearingsurfaces to havebecome
polishedby this movement.

The independenceo
f

the auxiliaryrail, restingas it

doeswhollyon thetiesandnot a
t

all onthebase o
f

the
rail, a

s

well a
s

thefillingpieceandits peculiarshape,
are the mostessentiaiand importantfeatures o

f

the
Barschalljoint, and it differsthereinfrom all other
jointsinvented o

r

used to date. The N
. Y., P
.

& O
.

joint
restspartlyon thetiesbutalso o

n

thebase o
f

therail,
and thereforepossessesmore o

r

lessthe objectionable
features o

f

all similarlysupportedfishplates o
r joints.

A joint resting o
n

themainrail mustnecessarilyfollow
themovemento

r

deflection o
f

therail endscausedby a

passingload. It is just thisundesirablefactthat is done
awaywith b

y

theBarschalljoint,and b
y

noother.This

is shownmostclearly in theapplication o
f

thejoint to a

bullheadrail.

It is the independentmovemento
f

theauxiliaryand
main rail that causesthe smooth,noiseless,non-ham
meringpassage o

f

thewheeloverthejoint,eventhough
thetires are muchworn.

The theorythat wheel-carryingjointsare toorapidly
destroyed,and causehammering b

y

the falseflange o
f

worntires, is exploded b
y

theactualexperiencewiththis
class o

f joints made b
y

the Royal State Railroad o
f

Saxony. No other existingroad has madethe ex
haustivetestsandhadthemanyyears o

f experienceof
this road,andtheysomeyearsagoequippedtheirentire
linewiththisclass o

f joint,owing to thesavingsthereby
made.TheSaxonyjointalsorestspartlyonthebase o

f

the mainrail andmustconsequentlypossessthefaults

o
f

othersimilarlysupportedjoints,whiletheBarschall
joint is free from theseobjectionsowing to its inde
pondenceo

f

themainrail.

If properlyunderstoodthesuperiority o
f

theBarschall
joint to all othersmust b

e apparent. It insuressmooth,
noiselessriding, decreasedcost o

f maintenance,great
saving in thewearandtear o

f rollingstock,etc.,while

if applied to old rails with hammeredendsthesesame
railscanbeuseduntilwornout in theirentirebodyle
fore replacing.

M. BARSCHALL.

AcceptanceTestsfor Locomotives.

To THE EDITOROFTHE RAILROADGAZETTE.
In a discussion o

f

locomotiveroad-tests a
t

the May
meeting o

f

the WesternRailwayClub, referencewas
made to the advantagewhichwouldresult to all con
cerned if builders o

f

locomotiveswere to determinethe
performanceo

f enginesbeforesendingthemout. While
thetendency o

f

thegeneraldiscussiongavenoemphasis

to this suggestion,it is neverthelessworthy o
f

careful
consideration.

It is a noteworthyfactthat a decade'sprogress in loco
motivedesigning,significant a

s
it is

,

hasbeenconfined
chiefly to structuralmatters.To satisfydemandsfor
greaterpower,locomotiveshavebeenmadelargerand
heavier. Eachproposedincrement in sizehaspresented
difficultproblemsfor the designer. In manycases h

e

hasbeenrequired to re-arrangeimportantmembersand
givenewform to manydetails,but in accomplishingthis
he hassucceededin preserving in his designthoseele
ments o

f strengthand simplicitywhichhavehitherto
characterizedtheAmericanlocomotive.At thesametime

hehasgreatlyimprovedthegeneralcharacter o
f

his de
sign. Parts havebeenmadestrongerand a

t

thesame
time lighter,materialsenteringinto their construction
havecome to b

e

morecarefullychosen,and the work
manshipexpendeduponthem is now o

f
a higherchar

acterthaneverbefore.The result is that themodern
locomotiveis notonlymarvelouslycertain in actionbut

it is a machine o
f

so highan orderthattheservicere
quired o

f
it is continuallybecomingmoreexacting.

Fromthisbriefreview o
f

resultsaccomplished,it will

b
e

seenthatprogress in locomotivedesignhasbeenfind
ing expressionentirely in the domain o

f

mechanism.
Nothing to whichreferencehasbeenmadecanimprove
or in theleastdegreeaffectthethermodynamicaction o

f

the machine.Exceptfor such progress a
s

has been
achieved in thematter o

f compounding,it is impossible

to showthatthelocomotiveo
f to-daydeliversmorework

perpound o
f

coalconsumedthanthelocomotiveo
f twenty

yearsago. Moreover,theconditionsaffectingthethermo
dynamicefficiencyo

f
a locomotiveare so littleunderstood

that it happensnot infrequentlythat a newtype o
f

en
gine is evenlesseconomicalin its actionthanengines

o
f

an oldertype. Referring to thismatter a prominent
superintendento

f

motivepowerrecentlydefinedthesitua
tion b

y

sayingthat h
e

couldpoint to a number o
f

new
locomotives,thecylinders,portsandvalvegears o

f

which
had, in theworkingout o

f

thedesigns,receivedunusual
attention,butwhichnow in servicewere“proving to be
regularcoal eaters.” The adoption o

f

the compound
principleopenstheway to importantthermodynamicim
provements,but the number o

f compoundlocomotives
now running is still comparativelysmall. The slow
progresswhichhasattendedtheirintroductionis in part,

a
t least,due to a lack o
f

definiteinformationconcern
ing theirperformance.

An acceptancetestwouldsecurethe purchaser o
f

a

locomotiveagainstsuchgrossdefects a
s

sometimesappear

in badlyfittedbearings, in imperfectdraftanoliances,in

displacedcores in saddleandcylindercastings,and in the
annoyanceandlossincident to theprocess o

f “breaking
theenginein.” It wouldserve to satisfythepurchaser
that h

e
is gettingall thathepaysfor. Suchtestswould

be o
f advantageto thebuilder in manyways. Results

derivedfromthemwouldlead to theelimination o
f many

of theuncertaintieswhichnowattendtheprocess o
f

de
signing.Theywouldgivethebuilder o

f
a superiorengine

theadvantageo
f

a securebasisuponwhich to fix a guar
antee. The advocate o

f

the compoundwouldsoonbe
able to re-enforcehisargumentsby a specificperformance
guaranteewhich,beingmadewiththefull knowledgethat

a testwouldfollowthecompletion o
f

his work,would
beentitled to verygreatrespect.

A testbeforedeliverywouldinsurethebuilderagainst
annoyanceandlossarising in unfoundedclaimsbecause

o
f allegeddefectswhichmay b
e put forth by the pur

chaserafter the delivery o
f

the engine. It not unfre
quentlyhappensthatlocomotiveso
f

a newtypewhenput

in servicefail to givetheresultswhichthoseresponsible
for theirdesignhadanticipated.Thenewenginemaybe
largerthanthosepreviouslyemployedand, if worked to

its full power,maydemandgreaterexertionon thepart

o
f

its crew. Firemenmayarguethat if thenewengines
are forced to their full capacitythe wholeequipment

o
f

theroadmaysoonbecomposedo
f

similarengines,a

changewhichwouldoperate to greatlyincreasethesever
ity o

f

their labor. Engineerssympathizingwith their
firemen,mayrunwith a partiallyopenthrottle o

r

withthe
reverseleverclose to thecenter.Whentheenginetugs
lazilyup a slightgradetheymayrefuse to dropthelever

a fewnotches,saying,“She'sdoingall she'lldonow. If

the lever is droppedshedoesn'tseem to freeherself,"
andthewordgoesaroundthatthenewengine,although
heavierandlargerthanthose o

f

an oldertype,will do
no morework. The purchaserperhapswithholdspay
ment,disputesarise,timepasses,effort is lost,and ill

feelingengenderedbeforetherealfactsareapprehended
and a properremedyapplied.All thiscouldnot b

e
if the

seller,thepurchaser,andtheoperatorall knewthatthe
enginehad beensubjected to testswhichhad demon
stratedits ability to do the amount o

f

work expected
of it.

It maybesafelyassertedthatno onethinghascon
tributedmorelargely to the presentefficiency o

f

the
Americanpumpingenginethantheinfluenceexertedby
acceptancetests. The factthatsuchtestshavebeenim
posedhasstimulateddesignersandbuilders,andthe in
formationderivedfromthemhasserved a

s
a sureguide

to betterwork in all subsequentdesigns.Acceptance
tests o

f pumpingengineshavebeenexpensivebut the
benefitshavebeengreat. They haveresultednot only

in goodenginesbut in higherideals. Is it notnowtime
whenthe locomotiveshould b

e subjected to a similar
process?

The adoption o
f

an acceptancetestwouldrequirethe
addition o

f

severalparagraphs to suchspecificationsas
arenowcommonlyemployed.Thesemightbesomewhat
as follows:

1
. Uponits completionthebuildershallrunthelocomo

tiveunderitsownsteam in thepresenceo
f

a representative
of thepurchaser,upona testingplantorotherwise,for the
purposeof establishingits performance,ashereinafterset
forth.

2
. Bearings.-Incasethe fitting o
f bearings to their

journals is suchas to make it impracticableto runtheen
gine a

t

its fullpower,afterbeingfirststarted,theengine is

to besubjectedto suchpreliminaryrunningasmaybenec
essary to allow it to operatewithoutinterruptionunderthe
conditionso

f

suchtests a
s

arehereinafterspecified.

3
.

PerformanceUnderConditionsApproximatingMari
mumTraction.–The engineshouldbe run upon a testing
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