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Performanceof AutomaticBlock SignalsUnder
UnfavorableConditions.*

BY11.S.BALLIET.

II.——RELAY8QNDTHEIRENCLOSURES.
The operationof automaticblocksignalsinvolvesthe

useof electromagnetswith armsor armatures,com
monlytermedrelays(similarin designto thoseemployed
for telegraphpurposes). Theseare usedto open,and
closesuitablecontactsin theelectricalcircuits which
performthe variousfunctions.Thesecontactsconsist,
first,of leversor arms,usuallytermedfingers:and,sec
ond,of contactarmsin theformof ananvilor a spring.
The fingersareattachedto thearmatureplate,andthey
closethecircuitbytouchingthespring,whichis fastened
to someimmovablepart of the relay. The fingeris
fastenedtothearmatureplatebyscrewspassingthrough
rubber,micaor othersuitableinsulatingmaterial.Bone
is usedin somerelays,beingthreadedso that it canbe
fastenedto theplate. As a generalrule, the fingeris
madeof aluminumwith a platinumcontactpoint. It is
desirableto keepthe weightof the armatureplatere
ducedas muchas consistentso that it maybe readily
operatedbyits magnet.Theanvilis a springaswellas
a contact.sometensionbeingrequiredto insurea good
connection.

‘

Thesecontactsmustbeof a.materialwhichwill insure
low resistance;theymustnot wear,for \vearresultsin
particleslodgingbetweenthecontacts,makinga resist
anceto thecurrent. On manyrelaysboththefingerand
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Fig. $.—IronRelay Case."

carbon is notplated,theresistanceis sogreatastomake

it necessaryto connectnot lessthan two fingersand
springsin multiple.

A numberof relayswith aluminumcontacts(both
fingerandspring)haveshownremarkablefreedomfrom
precipitationof moisture.This testwas employedin
extremefrost conditionsin bothwoodand iron enclos
ures. The onlytroublewithaluminumcontactsis their
tendencyto becomedirty fromsparking.With goodin
spection,thesecontactscan be madeto work without
failures. But somenewmetalor combinationof metals
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Fig. 1.—WoodenRelayBox.

thespringhaveplatinumcontacts;othershaveplatinum
on thefingerwithcarbononthespring;in a fewcases,
thefingerhas a carbonrollerandthreeor fourplatinum
contactsare attachedto thespring.

Platinumbeinga goodconductor,only a platinumcon
tact is madesmall;but whatis gainedin conductivityis

lost in its tendencyto readilygathermoisture.Winter
or summer.whensuddenchangesin temperaturetake
place,moisturewill be foundcollectedon'platinumsur
faces. If this moisture_iscollectedin thewinter, it is

frequentlyfrozeninto ice inulating the contactsone
fromtheother,andinterruptingtheproperworkingof
thesignal.

A piece‘of carbonmountedon a Germansilverspring
or othermetal is apoorconductorfor low potentialcir
cuits,andnot infrequentlycausesmysterioustrain-stops
owingto its unevenandgranulatedsurface. To over
comethisdifficultysuchcontactsareplatedwith a very
thin layerof silveror copper.This designof contactis
far lesssusceptibleto changesof temperatureand hu
miditythanis_platinum.Whencarbonrollersare used,
theyarenotsilverplated. Therearein servicea large
numberof carboncontactspringswithoutthe plating:

i-
‘.

is on thisdesignthatpracticallyno moisturecollects.
\\'henthis designof contactcausesinterruptionto the
circuit, it is traceableto the precipitationof moisture
on theplatinumcontactfinger.whichit_ is necessaryto
useto reducetheresistanceof thecontacts.\\'henthe

‘Previousarticlesonpages137and241?.

oughtto betriedfor contacts.all thusfar triedhaving
provedunsatisfactoryin onewayor another.

While thequestionof thecontactsofrelays is vital
andfurnihesfoodfor seriousthought,wemustnot lose
sight of the “air gap,”whichseparatesthe armature
fromits magnetsor polepieces.The precipitationof
moistureon thepolepiecesandarmatureplates is con
siderable.\\’henthis precipitationoccursjust beforea
fall in temperature,themoistureis frozenintoice.

Veryfewrelaysnowin serviceareplacedso thatthis
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Fig. 4
.

moisturecandropdownbetweenthepolepieceand its
armatureplate,before it freems. The surfaceof the
sideof theplatebeinghorizontal,thismoisture,when it

freezes,sealstheplateto thepolepiece. Then,again,
on manyrelay theair gapis toosmall.

The generalpractice is to so arrangethe armature
platewithreferenceto its polepiecesthat it dropsaway
fromthemby gravitywhenthemagnet is de-energized.
as in Figs. 4 and 5

.

Thereshouldbe a greatergap
betweenpolepiecesandarmatureplates.Thepolepieces
shouldbesmalleror of a differentshape,andall relays
shouldbeset (as in Fig. 3) so thatmoisturecannotbe
heldbetweenpolepiecesandarmatureplates. This is a

radicaldeparturefrompresentpractice,and it will nece.~2
sitatetheemploymentof somenewarrangementwhereby
the armatureplatescan be withdrawnfrom their pole
piecesbygravity,becauseit is notwisetodependentirely
on springsto do this work.

Morefreezingof armatureplatesto polepiecesoccurs
whererelaysare enclosed‘with glasscoversplacedover
the contactsand magnetsthan with thosehavingno
cover. This is not difficultto understand.Wherecov
ering is employed,there is an absenceof circulationof
air, and,consequently,as describedin a previousarticle.
themoisturecannotbe absorbedb_v,theair. If these
relayswerebuiltsothattherecouldbea vacuumaround
thepartsnamed,thenmoisturewouldmakenotrouble.

A greatdealof the troublewith relaycontactsand
armatures is dueto thecharacterof the designof the
caseor enclosure.Relaysin thebasesof iron signal
masts,whereinare alsocontainedthe mechanismoper
atingthesignalsufiermuchfromfrost. This condition

is causedby the samecircumstanceswhichdisturbthe
othermechanism,‘as describedin previouspapers.

On a certaininstallationof 15miles,whereironmasts
arein service,therelaysfor twowinterswerelocatedin
woodrelayboxes(Fig. 1) attachedto the iron signal
mast; and not a singlecaseof interruptionof their
properoperationwasnoted. Sincethattime,theserelays
havebeenput into theiron caselocatedat baseof the
iron signalmast.and there have been interruptions.
\\'herethesewoodrelayboxesarein servicefor thecon
trol of disk signals,and for repeatingfromonetrack
sectionto another,where,as a rule,theyareattachedto
telegraphpoles, it is rare for the contactsto become
coatedwithmoisture;andnocase is knownwherethere
wasenoughmoistureto interruptthe properoperation
of thearmatureplate.

There is in usean ironrelaycase(Fig. 2), sometimes
with andsometimeswithoutwoodlining. A largenum
berof failureshaveoccurredin thesecasesdueto frost
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Fig. 5.—EnclosedRelay.

and ice formingon therelaypoints. Whererelaysin
ironrelaycases,with a woodbacklining,havebeentrans
ferredto woodcases,a markedimprovementhas been
noted.

Whererelaysarelocatedin surfacebatteryhousesor
in "banjo"signalcases,there is -notroublefrominter
ruption.

Fromall theseexperiencestheconclusionis warranted
thatall relaysshouldbe containedwithinwoodenclo
Slll‘93.

Relaymagnetterminalscorrodeandbreakwherethe
wirepassesthroughthefibreor rubberendpieces.The
life of theseterminalson relayslocatedin woodenclos
ures is aboutthreetimesgreaterthanon thosein iron
enclosures.This seemsto bedueto thecontinualpre
cipitationwithin iron enclosures.This precipitationis
aboutas greatin thesummeras in thewinter. When
theseterminalsleadthroughboneor similarinsulation
and no rubberis used,their life is muchprolonged.
Theseconditionshavebeenovercometo someextentby
usingshellac,varnishor parafiineto sealtheterminals
at theentranceto themagnet.

HighSpeedTool Steels.

At thesixthannualconventionof theNationalMetal
TradesAssociationMr. Wm.Lodge,of Cincinnati,Ohio,
reada paperfromwhichthefollowingextractsaremade:.

To obtainfull benefitof high-speedsteels it hasbecome
necessary,in ordertoequalizeall theconditions,notonly
toredesignthemachinesthemselves,butalsotorearrange
theold methodsof bothholdinganddrivingthework.
Newmethodsof mountingandholding,as wellas dress
ing andgrindingthetoolsaredemanded,andwhilethis
maynotapplyso veryseriouslyto smalljobbinglibops

it is oneof themostsignificantquestionsthatmanufac
turingconcernshavetodealwith. Manufacturingestab
lishmentsthat formerlygot alongreasonablywell with
theoldmethodsof handling,storing,distributingandsuc
cessionof theworkin courseof construction,will find it

necessaryto make a completechangein orderthat the
variousprocessesmayunifoi-ml,vkeepabreastwith each
otherin therapidmovementof theworkgoingthrough
thefactory. 'I'hestockroommanmustbein evidence,as

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

6
 2

1
:0

7
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

3
0

5
3

8
5

8
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


