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course,in themodernshopthewheelandtire machinery
are run nearlyall thetime. '

In regardto thestrengthof themachinetoolsnotbeing
up to dateor not beingas strongor heavyas required
for thepresenttoolsteel.I agreewith youthatwehave
a greatmanyold toolsin our shopswhicharetoo weak
andwhichcannotstandthestrainwhichcouldbegiven
themwhenusingthebestgradeof modernsteel. I find
that the new toolswhich we havereceivedhavebeen
strengthenedconsiderably.but we havebeenunableto
reachthe limit of the best self-hardeningsteels,on
accountof thevibrationof themachines.

Our experiencewith electricallydrivenrepair shops
warrantsme to say that the applicationof the electric
motor,especiallywhereshopsare remotelylocatedfrom
eachother,institutesquite a saving.especiallyon ac
countof beingable-to put up a modernandeconomical
isolatedpowerhouseand get lesstransmissionlosses.

FROMMB.w. RI-JNSHAW,SUPERINTENIH'INTor MACHINERY
OFTHE ILLINOISCENTRAL.

It would be advantageousin largeshopsto operate
largemachinetool withindependentmotors.andtogroup
thesmallertoolsintounitsnotlessthan25hp. It would
bequite.expensiveto do this by remodelingan old shop.
and,therefore,it is a questionif it wouldbeeconomical.
particularlywhereold machinesare alreadyin use.

I think the matteris well Worthyof consideration.
however.in theequipmentof newplantswherethe.first
coatof shaftingandbeltingcouldbedispensedwith.

The Hall ElectroGasSignal.

llall semaphoresignalsworkedby gasmotorsarenow
in useona numberof importantrailroads.andtheorders
whichhavebeenreceivedbytheHall Companyfor signals
of thiskind.filledandbeingfilled,aggregate1.100blades.
The apparatusfor workingthesignal.whichhasalready
beenbrieflydescribedin thesecolumns.is showni - detail
in Figs. 1. 2 and3. Fig. 1 is a perspectiveviewof the
doublegasmechanismfor workinga homeanda distant
signalon the samepost. The lowerendsof the rods
whichconnectwith the signalarmsappearat the top
of the engraving.The

'power is appliedthroughthe
vertical cylinders. Thesecylindersare movable.being
rigidlyattachedto the signal rods.while the pistonis
fixedto thebaseof theframe. The gas.enteringthrough
thepiston.forcesthecylinderupward.clearingthesig
nal. Fifty poundsof liquidcarbonicacidgas is stored
in a tank about4 ft. longand8% in. outside.diameter.
whichis keptin a wellat thefootof thepost. Thewell
will holdtwo tanks. ()n thetopof the tank is a valve
witha connectionleadingto thereducingvalve.wherethe
pressureis reducedfrom800lbs.persq. in. to about40
lbs. The valveon thetopof thetankhasa safetyvalve
whichwill blowoffat a pressureof 2,400lbs. Thetanks
are testedto 3,700lbs. This greatstrengthis required
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becauseof possibletemperaturechanges,thepressurein
creasingwith a rising temperature.If the tankswere
left in a hot sun a sufficienttime the pressuremight
increaseto theblowing06 point.

The admissionof thegas'to the workingcylindersis
controlledby a valvewhichis‘openedandclosedby the
armatureof an electromagnet. In the engravngthe
magnetsfor the distantand the homesignalsare seen
at theleftandtherightrespectively.In automaticblock
signalingthesemagnetsare energizedin the.usualway
by a localcircuit controlledby the relay of the track
circuit. \Vhena signalhasbeenclearedit is heldin the
clearpositionby a series0f leversandlatcheswhichwill
bepresentlydescribed.Suitablecircuitclosersor electric
switchesare providedto insure.theoperationof thetwo
signalsin propersequence.thedistantto be("leafed8ft"
thehomesignalhasbeencleared.

Theconstructionof themechanism
is shownin Fig. 2. consistingof
front andsideelevationsanda sec
tion throughthe line A B of the
frontelevation.In referringto this
drawingthe generalnumber(19)
will beomitted.19.00beingreferred
to as 00. In thisdrawing01 is the
frame.00 the cylinderand piston
complete,and 29 the pedestalsup
portingthe piston. throughwhich
thesupplypipes80and81passfrom
thevalveto thecylinder.

Pipe 79 leadsfrom the reducing
valve31 to theexpansionchamber.
and from there to the electrically
controlledvalves100. Pipe 82con
nectsthesupplytankto thereducing
valve. Thearmatures12operatethe
valves100by meansof 109andthe
otherconnectionsshownin Fig. 2.
Clutch levers14 and 15 hold the
signalclear. '

Latch 21 (sectionalview) en
gageswith the clutch lever while
holdingthe signal clear. No. 07 (side.view) is the
clutcharmature. l\'os.16 and 17 are bufier leversto
preventthe clutclrleverfrom striking the endsof the
magnetswhenthesignalgoesto danger. Theyalsohold
the clutcharmaturea shortdistancefrom the polesof
themagnetswhilethesignalis at dangerto preventthem
fromfreezingfast in casemoisturecondenseson themin
freezingweather.

Cut-o5levers114and115are to cut-offthesupplyof
gasfrom the workingcylinder.and allow it to escape.
whenthe signalhas reachedthe clearposition. These
leversarecontrolledby pawls.116. The clutchcasting.
09, is clampedon thecylinderrod,andis guidedby the
guiderod47. This castingcanheplacedhigheror lower
on the cylinderrod so as to changethe strokeof the
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cylinder.' It‘also carriesthe roller 20, which engages
pawl 116at theendof theupwardstroke,andcuts05
thegas,thesignalhavingthenreachedthe positionfor
which it is adjusted.

The magnets.39,havefront armaturesto operatethe
gasvalve,and reararmaturesto hold the signalin the
clearposition. '

No. 85,on topof theleft handmagnet, is an electric
switchoperatedby rod44when it is engagedby thestud
19. This switchdoesnotappearin theperspectiveview.
Fig. 1.

The gageon the redUcingvalve.31. has two pointers
andshowsboththepressurein thesupplytank.andthe
workingpressure.

In clearingthe signal.the magnets39 are energized.
andthearmatures07and12areattracted:andthevalve

is openedby meansof its connections.3?. 10!)and105.
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Fig. 3.——Valveof Hall GasSignal.

The exhaustvalve95 (Fig. 3) is forcedagainstits seat.
andsupplyvalve96 is opened.allowinggasto enterthe
workingcylinderthroughthe pipe81. This forcesthe
cylinderup,andputsthesignalin theclearposition. As
soonas latch21 has passedthe tOeof clutchlever13.
the roller20 raisesthe pawl llti andallowsthecut-off
lever115')tomovedownward.This.beingengagedwiththe
nut 119,forcesthelinks 121and108down,openingthe
exhaustvalve95,and closingthesupplyvalve96. The
entireweightof thesignalnowrestsuponthe latch21.
where it is engagedwith theclutchleverand is heldin
the all-clearpositionon accountof the.magnetsbeing
energizedandholdingthearmature07.

The electricswitch83. usedto changethecurrentin
the magnetsafter the signal is cleared. is operatedby

Fig. 2.—DoubleGasMechanismof Hall SemaphoreSignal—FrontandSideElevationsand SectionThroughLine AB. A

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

0
 2

1
:4

5
 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
4

1
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



JUNE 5. 1903. ‘
387THE RAILROAD GAZETTE

meansof thestud19raisingtherod44androtatingthe
shaftof theswitchwhichmakesthecontacts.

\\'henthemagnetsarede-energized,asbytheentrance
of a trainto thesection,thearmature07is released,and
the clutchlever15swingsbackwardandallowslatch21

The signalthenassumesto passthetoeof this lever.

Fig. 1.—DoubleGasMechanismof Hall SemaphoreSignal.

thedangeror stoppositionbygravity. Thecylinderacts
as a dashpot on accountof thecheckvalve98 partly
closingthe exhaust.The expansionchamber,whichis
connectedbetweenthereducingvalveandtheelectrically
controlledvalves,servesthe purposeof equalizingthe
pressurein cases.wheretheliquefiedgasfindsits wayto
thereducingvalve.andpartof it freezeswhenexpanding
in the low pressurechamber.“’hen this meltsandbe
comesgas.it will, with thesmallcubiccapacityof the
reducingvalvealone.greatlyincreasethepressure;but

Fig. 5.-—Boxfor MotorandBatteries—HallGasSignal.

with thegreatercapacityof theexpansionchamber,the
increaseis verysmall.

Thecylindersandpistonsaremadeof phosphorbronze
andgroundtofit; nopackingringsareusedandnolubri
cationis necessary.The areaof the pistonis 5 sq.in.
_Byusing40lbs.pressure.whichmakesa forceof 200‘lbs._

Fig.4.—HallSemaphoresonTubularIronPost.

therewill beat leasta marginof 50lbs.overtheweight
of theordinarybladegrip. This margincanbeincreased
toanythingdesired.byincreasingthegaspressure.With
this pressureanda 60 deg.movementof thearm.200
signalmovementsaremadeperpoundof gas.or mono
fromeach50lb. tankof gas.

Oneendof themagnetsis utilizedto holdthesignal
clearandtheothertooperatethevalve. Theamountof
energyrequiredIn operatethe valveis .1 watt.and to
holdthesignalclearis .045watt. By meansof twowind
ingsonthemagnetstheenergyis reduced.afterthevalve
is operatedandthesignalis cleared.The twowindings
areusedin multipleto operatethevalve:thenonebat
teryis disconnectedandthesignalis heldclearwiththe
other; or. in cast»of slow releasingclutches.the one
windingis'dis-~onnectedfromthebatteryandclosedupon
itselfto preventthecoresbecomingimmediatelydemag
netized.A currentof four voltsis usedon theseslow
releasingclutchmagnets.and .0113ampere.\\'ith this
energythesignalis heldclear21/;secondsafterthecir
cuit is opened.

The firstelectricgassignalwasput up nearBufialo
Eeb.4, 1902.and.thoughsomewhatcrude,gavesatisfac
toryservicefor morethana year,whenit wasreplaced
by a laterdesign.The roadon whichthis first signal
wasused.iike mostotherroadswhichhaveorderedgas
signals.hadusedelectricmotorsignalsextensively,and
chosethegasapparatusaftercarefullycomparingit with
electricmotorsin thematterof simplicity,cheapnessand
reliability. Thegassignalhasbeenfoundtobefreefrom
disturbanceby frost,as the dry gaswhichis exhausted
into the closedcaseafter eachoperationof thesignal
takesup whatevermoisturemaybe in the atmosphere.
andthereis nodepositionof froston themetallicparts.

At 41/_»centsa poundthecostof powerfor thissignnl_
estimating200signalmovementsperpoundof gas,is less
than-25centsperthousandmovements.Liquid carbonic
acidgascan be boughtin almostany largecity. The
motorcould,of course,beworkedb_vcompressedair.

CarAccountants’Association.

The announcementof theannualmeetingof thisasso
ciationwill befoundin anothercolumn.The reportsof
thecommitteeson (a) Discussion,(b) Per diem.(c) on
LargecarsandLight loading,togetherwith a paperby
Mr. Charles(T.Riley,of theChicagoGreatWestern,will
befoundin substancebelow.

sna.rsc'rsraorossnBYcoumrranon DISCUSSION.
1. Is it desirabletoreportbothreceiptsanddeliveries

on junctioncards,andshouldtheynotbesent-byU. S.
Mail‘!

2. How shouldpenaltytracersreceivedfrom other
lineshehandled,andin casecarshaveleftprior to date
of receiptof notices_shouldcarownersbenotified?

3. \\'hat is thebestmethodof givingtheroadpeople
theinformationtoshowhowlongforeigncarshavebeen
on the road; can agentsdependon the routecard for
this information?

4. Bestmethodfor keepinga recordof homecarson
foreignlinesin orderto reportdailythecarsawayfrom
home20days?

3. Is it desirable.on largeroads.to keepa separate
junctionrecordof homecarsonforeignlines?

6. Errors and omissionson reportsof cars inter
changed:What is beingdoneto secureuniformprac
tice: whatconstitutesa deliveryto waterlines,and is
RuleNo.1-}intendedtocoversuchdeliveries?

7. Best methodfor handlingreportsand rendering
reclaimstatementsprovidedfor in Per DiemRuleNo. 5.

8. Has it beenfoundpractit-al."lc'tocarry out Per
DiemRules14and13'! Do rulesnowin efiectrelease
carsandplacethemin homeroutequickerthan under
themileagebasis‘!

REPORTOF(YOMhllT'l'EEOXPl-ZRDIEM.
DuringthepastyearthePer DiemCommitteehashad

twomeetingsat Chicago,at whicha largenumberof the
membershipof this.-\ssociationwaspresent,andtheCom
mitteehelda numberof informalmeetings.Thereis a
generalfeelingthattheperdiemrateshouldbeincreased
from20 to 30 cents:20centsis no incentiveto secure
thereturnof cars. Neitheris it probablethat30 cents
will bemuchof an incentiveduringthetimeof carshort
age. Delayis as a ruleon theborrowinglinewhichcan
atfordtopay30centsratherthanto purchasecars. The
car ownerlosesmoneyin maintainingequipmentat the
presentper diemrate. \\'hen the demandfor cars is
small.‘_ centsor even10centswill causereturnof cars
toowners.

Amongthe higherofficersit is thoughtthat ltule 3
shouldhesochangedas to makeits workingsautomatic.
This feelingis not entertainedby themajorityof Car
Servicemen,who favor the rule in its presentform.
TheCommitteehasnoretommendationstomakein regard
to thisrule. Thedemandfor penaltyis nowbeingmade
by nearlyeveryroadwhosecarsarebeingdetainedfor
morethan20days. Theonlyimportantchangein thecar
recordofiice.shouldtherulebeamendedso as to make
it automatic.wouldbe that the timeand watchfulness
nowexpendedin writingpenaltynoticeswouldhaveto
bedevotedto thesecuringof promptcrmovementof for
eigncars.

.\ greatevil hasgrownup as a resultof theapplica
tionof Rule3 whichwouldprobablybecomemoreaggra
vatedwerethis rule to workautomatically.andthat is
thewholesalediversionto whichequipmentis subjected.
The experienceof the Committeeis theexperienceof a
largenumberof Car Servicemenfromwhomcommu
nicationshavebeenreceivedthat nearlyeveryroadin
this countryduringthe past winterseemedto loseall
senseof justicein regardto thehandlingof foreigncars
and loadedthemregardlessof initials and ownership.
Duringthe congestedperiodof last winterit was the
commonpracticeof a largenumberof roadsto deliver
cars to connectionsfor no otherpurposethanto break
penalty.TheCommitteeis notabletosuggesta remedy,
butis of theopinionthatsomeadditionalpenaltyshould
beimposedfor divertingcarsto connectingline for that
purpose.

Your Committeerecommendsthatwherediscrepancies
existastodateof receiptof cars,penaltynoticecovering
suchcan-itshouldbeacceptedasapplyingtodateasshown
by recordsof receivingroad,pendingadjustment. '

Rule5asnowappliedis asourceof revenuefor switch
ing lines. An at-binrarynumberof dayscannotbede
terminedin any largeswitchingcenterwhichwill be
fair for eachroadinterested.The bad resultsarising
fromtheworkingsof Rule 5 are possiblydueas much
to theapplicationin theditferentcentersas to therule
itself. As the line bringinga car intoa terminalis re
sponsiblefor its deliverytoconsigneeandthereforeliable
for theswitchingservice,yourCommitteefeelsthatsuch
originatinglineshouldnotbe taxedin thewayof a re
claimfor an amountgreaterthantheactualcostin per
diemto theswitchingline. It would,therefore,recom
mendtothisAssociationthefollowingsubstitutefor Rule
No.5:

“The road performingswitchingservicefor another
roadmayreclaimfromsuchroadfor eachcar in switch
ing servicean amountequalto the per diemactually
paidby theswitchinglineup to a'maximumnumberof
daysto bedeterminedby theroadsdirectlyinterestedin
eachlocalterritory."

This rule woulddo no injusticeto eitherline. If it
requiresfour daysfor theswitchingroadto delivercer
tain classesof freightto consignee.theoriginatingline
shouldcertainlyreimhursetheswitchingroadfor theper
diempaid. (in theotherhand.it theswitchingroadis
able,as is thecasein manylargeterminalsto handle
hundredsof carsof stocktoandfromstockyardsin the
samedayforwhichit paysnooerdiem.it iscertainlynot
fair thatit shouldbepermittedto makea reclaimof 60
or 80centspercaragainstthedeliveringline. '

TherailroadscenteringinSt.PaulandMinneapolishave
takenanadvancestepin regardtoreclaims.On February
1 the followingrule was put into elfectin the cities
named.theWorkingsof whichhavegivengeneralsatis
faction: “The paymentof reclaimsto the Minneapolis
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