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valveacts in thesamedirection in which it is moving,
andtakesupall thelostmotion in valvegearfromthe
valve to theeccentricswith a suddenshock,theextent

o
f

whichdependso
n

thedegree o
f

lostmotion,butwhich
is apparent o
n anyengineequippedwith this form o
f

pistonvalve.
Up to thetime o

f writingdiagramsfromtheother
types o

f

valvesmentionedarenotavailable,noraredia
grams a

t

thehigherspeeds. It is hoped,however,that

a
t

somefuturemeetingthewriterwill b
e

in a position

to contributefurtherdataonthisinterestingsubject.

MichiganCentralShopImprovementsa
t Jackson,Mich.

In presentinga description o
f

theimprovementsthat
the MichiganCentral is making in its shopsat Jack
son,Mich., a

t

thepresenttime it is interestingto refer
back to an articledescribingtheseshopspublished in

hand-fired.The coal is stored in thebin shownalong
thesouthwall, therebeing a coaltrackalongtheout
side o

f

thebuilding,and is drawnout o
n

thefloorthrough
openings a

t

thebottom o
f

thebin. Theplant is equipped
with an induced-draftsystem,the draft beingmain
tained b

y

one o
f

a duplicateset o
f

fans built b
y

the

B
.

F. SturtevantCo.,anddrivenby independentengines
controlled b

y
a G

.

M. Davisfan-regulatingvalve. The
breechingis built o

f

14-in.steel,withangle-ironstiffen
ers. A Greenfueleconomizer,having2,400sq.ft. capa
city,and a Warren-Websterheaterrated a

t 1,200h.p.
heatthefeedwater,which is supplied to theboilersby
two Worthingtonduplex,7% x 412 x 10-in.pumps,
havingoutsidevalves.Theeconomizerhascapacitysuf
ficientfor theadditionalboilerabovementioned.

Theengineroomhasthreeunitsfor lightandpower.
Theengines,madeby theBall EngineeringCo.,are run
compound,non-condensing.Two o

f

themare16and25

x 18 in., andthe third10 and16 x 14 in. The two
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Fig. 1.—GeneralPlan o
f MichiganCentralShops,Jackson,Mich.

the RailroadGazette o
f April 23,1897,fromwhich a
n

excellentideamay b
e

obtainedo
f

theconditionsandfacil
itiesthenexisting. It alsoserves to indicatethegreat
differenceexistingbetweenformerandpresent-dayprac
tic in thedesign o

f

railroadshopplants.
Theextent o

f

thepresentimprovements,togetherwith

a briefoutline o
f

theirnature,wasgiven in our issue

o
f

Feb. 7
,

page92. The old shopplant had four
independentpowerplants,adjoiningthemachineshop,
blacksmithshop,carpentershopandroundhouserespect
ively. The newwork consists in theeliminationof
theseisolatedplantsby a newcentralpowerandlight
ing station,andthebuilding o

f
a largeaddition to the

machineanderectingshop. In theplan o
f

theshops
whichaccompaniedthe1897articletheblacksmithand
boilershopsareshownas being in thesamebuilding,
theone a

t presentoccupied b
y

theblacksmithshop.By
thenewarrangement(Fig. 1

)

theboilershopwill b
e

in themainbuildingconvenientto themachineanderect
ing departments.

Thework a
t presentunderway is entirelyunderthe

supervisiono
f

Mr. C
.

H
. Wilmerding,ConsultingEngi

neer,Chicago.He hascharge o
f

theerection o
f

the
buildings a

s

well a
s

therearrangemento
f

thetoolsand
theinstallation o

f

thepower,lightingandheatingequip
mentfromplanspreparedby him.

Buildings.—Theaddition to themachineanderecting
shop is a

t rightangles to theold shop,and is carried
throughthe latter to its eastwall. It is o

f

all-steel
construction,having a centralportionwith a lean-toon
eachside. A half transversesectionshowingthecon
struction o

f

the building and location o
f

ma
chines is given in Fig. 2

.

The roof o
f

each
lean-to, a

s

well a
s

o
f

the main o
r

centralpart,

is supportedby steelcolumns,which in thecase o
f

the
formerarebrickedinto thewalls. The widthbetween
columns o

f

thecentralpart is 72ft. andeachlean-to is

33 ft
. wide,giving a totalwidth o
f

138 ft
.

inside.The
length o

f

thenewstructureis 420 ft
.

Themaincolumns
carry the girdersfor two 60-toncranesmade b

y

the
WhitingFoundryEquipmentCo., Harvey,Ill., which
travel the full length o

f

the building.The building
foundationsareconcreteandtheroofof themainpor
tion is Ludowicitile, and the roofs o

f

the lean-tos
areexpandedmetalandconcrete.The flooring o

f

the
centralportionbetweencranecolumns is 2-in.yellow
pine o

n
6 x 4-in,stringers;theremainder,fromcrane

columns to walls, is flooredwith 6-in.cinderconcrete.
Thepower-house,85 x 90 ft., is similar in construction

to themainbuilding.The roof is expandedmetaland
concreteon steelgirders,and the floor is 6-in,cinder
concrete. A monitorfor ventilationof theboilerroom
runsalongthecrest o

f

the roof; theengineroom is

ventilatedby Pancoastventilators,
PowerStation.—Aplan andelevation o

f

thepower
station is shown in Fig. 3

.

ThreeBabcockandWilcox
boilershavingeach2,640sq.ft. o

f heatingsurfacewill
furnishsteam a
t

155lbs.pressure,giving150lbs. a
t

the
enginethrottles.Space is providedfor a fourthboiler
shouldfutureneedsrequireit. Eachboiler is equipped
with a GreenEngineeringCo.'schaingrate,andwill be

largeraredirect-connectedto GeneralElectric200-k.w.,
60 cycle,three-phasegeneratorsgiving480 volts,and
thesmallerengine to a 75-k.w..generator o

f

the same
type. Eachgenerator is providedwith a compensating
exciter,direct-gearedto theshaft o

f

the engine.The
enginesarealsoprovidedwithsynchronizingdevices b

y

whichthe speed o
f

the enginesmay b
e broughtinto

step,
Thecablesleadingfromthegeneratorsto theswitch

boardare carried in a trench,shown in theplanview,

The oldair compressorhasbeeninstalled in thenew
stationtemporarily,it beingtheintention to replaceit

in the near future with a largermachine o
f

modern
type. At thetime o

f

thepreviousdescriptiono
f

these
shops,referred to in thebeginning o

f

thisarticle,this
compressorhadbut recentlybeeninstalledandwas d

e
.

scribed a
t

somelength. It is a Randtwo-stagema.
chine,with inter-cooler,having 1

0
x 16-in,steamcylin

dersand7% and 1
4

x 16-in, a
ir cylinders.Thedeliver,

pressure is 120lbs.

A 7'2-tonhand-powercranehaving a span o
f

3
7

ft
.

6 in., and a travel o
f

the length o
f

theroom,facilitates
handlingtheparts o

f

themachinesin case o
f repairs.

The steampiping is providedthroughoutwithextra
heavyfittingsandChapmanvalves.Connectionto th

e

10-in,live-steamheaderfromtheboileroutlets is made
with8-in.long-sweepbends.Fromtheheaderthesteam
passesthroughgatevalves,steamseparatorsandlong
sweepbends to theenginethrottles.An auxiliaryhigh
pressureheader,3-in. in diameterandrunningabovethe
middle o

f

thebattery, is so connecteda
s

to enablesteam

to b
e

drawnfromanysingleboiler to operate a
ll

o
f

th
e

auxiliaryapparatus in theboilerroom.Also a 4-inline

is run fromthemainheader to theblacksmithshop fo
r

the steamhammers.The exhauststeamfromtheen
gines is led to a main-exhaustheaderlocatedin a tunnel
extendingtheentirelength o

f

thebuildingandback o
f

theengines. A 14-in,connectionis madefromthisheader
througha branchtunnelintotheboilerroom,wherecon
nection is made to thefeed-waterheaterandthrougha

back-pressurevalve to theexhaustheadabovetheroof.
Whereverpossiblethepiping,withtheexceptiono

f

the
main steamheaderand connections,is carriedunder
ground. The steampiping is coveredwith asbestos
sponge-feltedcoveringmade b

y

the H
.

W. JohnsMfg.Co.
Distribution.—Thedistribution o

f

currentfor power
andlighting is o

n

overheadconductorsexceptwherethe
circuitsleadout from thepowerstation;lead-covered
wirespassout fromthepit behindtheswitchboard,a

l

readyreferredto, in undergroundconduits to polesa

shortdistanceaway. It hasbeenmentionedthatthere
are 5 powercircuits. One o

f

thesesuppliesthema
chine-toolmotors in thelocomotiveandtendershop;an
other is for theoperation o

f

thecranes in thelocomo
tiveshop; a third suppliesthemotors in thecarpenter
shop,dry kiln and woodmill; a fourth,thetransfer
tablesandturntables;whilethefifth runs to theblack
Smithshopand to the motoroperatingthecoalchute.
Three o

f

the lightingfeederssupplyeach a group o
f

transformers,one o
f

which is west o
f

the round
house,a secondwest o

f

themachineshop,andthethird

a
t

theeastend o
f

the locomotiveshop. Thesecondaries
fromthesegroupsareinterconnected.Thefourthfeeder
suppliesthe passengerstation,freighthouseandyards
at Jacksonwith light. For this transmissiono

f

about

a milethe current is transformedup to 2,200volts a
t

the powerstationand a poleline alongtheright o
f

way o
f

thecompanycarries it to thepointsmentioned.

o 1
0

to 50'40'50'60'70'60'90'100'!-----|--|--

- OldCopperShop
Pits #

k 8
7 [T]

80l =#| || 8 || *

underthefloor to a pit behindthe switchboard.This
switchboardhaseightpanelsand is built o

f

2-in.blue
Vermontmarble.The panelsare apportioned a

s

fol
lows: Threefor control o

f

thegenerators;threefor
powerfeeders,governing5 powercircuits; and two
for regulation o

f

the lightingcircuits,therebeing 2

to eachpanel. Two sets o
f bus-bars,oneeachfor light

ing andpowerare provided.Oil switchesand record
ingwattmetersareincludedamongtheinstruments,there
being 2 o

f

thelatter,onefor registeringthepowerload
andtheotherfor thelightingload.
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Fig. 2.-Plan o
f

Main Shop ShowingPosition o
f Machines—Michigan

CentralShops,Jackson,Mich.

LocomotiveShop.–Theold shopbuilding is 375ft.
long b

y

103 ft
.

wide. The dimensionso
f

thenewp"
tionhavebeengiven. Thenewshophasthreelongitudi’
malerectingpits,placed in thecentralportion.Those 0

"

eachside o
f

thecentertrackare 350 ft
. long,and "

shorterone, in thecentertrack, is 200 ft
. long.Be

tweenthelongerectingpitsandthecentertrackaretw"
storagepitseach350 ft

. long. Thesepits a
re

intended

to storetheparts o
f

thelocomotivesnotneedingrepa".
and d

o awaywithracksandotherarrangementsthat ".

cupyneededfloorspace.The storagepitsareprovided

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

0
:5

0
 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
3

3
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



SEPTEMBER19,1902. THE RAILROAD GAZETTE 719

t

| withremovablesectionalcovers,restingon4-in.I-beams # # #,' . .. . .. . .. . .. . .. . ."
#. # #. -------

- - * - - otter,12in. . .. . . . .. . . .. . . . .
spaced6-ft.centers.Thesidesandbottomsof all of the 71. Lathe,22in.. - -- 38. Verticalmillingmachine,52in. . . . . .. . . . 30
pits are linedwith cement,and in thebottomof the # # # #

---- - --- --- ------ #1. Grinder(water)., , , ...' ...""' "
storagepitsa 2-in.woodenflooringis spikedto 4 x4-in. # ###::::::::::::::: #

Millingmachine,30x30in. . ..

sleepersimbeddedin thecement.Sectionsof bothpits £ £hine ---- ---- -- ---- 19.
are shownin Fig. 4. The newpart of theshopwill 14. £ cutter.. . . . . . . . . . . . . . . .. . - 10%
havea capacityfor 14locomotivesa month,makingthe 102. Boltcutter.. . .. . . . . .. .. . .. . . . | 5.

tal f h iresl 15. Boltcutter.. . . ... . .. . . . . . . . . 41. Drill... . . . .. . . . . . . . .. . . . . . . . . . .. . . . . 20
totalfor theentireshopabout24a month. $4. Lathe,#4in.. . . . . . . . . . . . . . . . . .. . .. . . . 20 35. -- - --- -

In thenewsectionall toolsarelocatedin thelean-tos. # # # #. ::::::::::::::::: 24. Shaper,16in. . . . . .. . . . . .. .*- -
The old shopwasverycrowded,so that therearrange- 22. Lathe,16in. . .. . .. . .. . .. . . . . # # 14in... . .. .. . . . .. . . .
mentis simplya distributionof thetoolsalreadyonhand si

. £". ... . . . . . . . ... 13. Radialdrin........................... 3
.

over a greaterterritory,withouttheaddition o
f anynew 18. # ''' - ----- 100. Lathe,18 in . . . . . . . . . . . . . . . . .

* - - - in- 2
. Lathe,13in. . . . . . . . . . 25. Millingmachine.. . . . . . . . . . . . .tools. A fewof thelargest o

f

thesemachineswill be in 4
.

Nutfacer(lathe,20 in 9. #.". - - - - - - - - - - - 5

dependentmotor-driven.In the plansthe restaredi- 11. Boltpointer.. . . . . . . 57. Grinder.. -- - - -
videdintogroups,eachgrouphavinga separateline-shaft 13. Nut tappingmachine 58. Grinder.. . . . . . . . . . . . . . . . . . . . .

- 3
.

Turretlathe,14 in . . -- 6. Lathe,15in
andmotor. Thesemotorsrangefrom 5 to 30h.p.,while 21. Turretlathe,16 in . . . . . . . . . . . . J 7

.

Lathe26 in . . . . . .

}
- --- - - -- 5

*

the independentmotorsrangefrom 3 to 71%h.p. As 101. Lathe,19in.............. . . . .

alternating- currentmotors Totalhorse-powero
f

motors in machineshop. 169%. . . . . . . . I F--------------------------,92*---- Wo"drine--------
run a

t
a highspeed,a con- ofarrfrzyck

siderablereductionto the
- grãore| 3.3yeaéaf

tools is necessary. A single
reductionby belting and

Norfolk & WesternImprovements.

pulleysrequiresdrivenpul
leys o

f objectionablylarge
diameters,andassuch a re
duction is necessary in a

numberof casesin thisar
rangement,it is intended to

substitute Renold silent
chaingear. The sprockets
can be mademuchsmaller
than the pulleysthat they
will displaceand at the
sametimethere is no slip
page,and the installation
oncemade is practicallyper
manent.

A 7%-tonelectriccrane is

installedin the southsec
tionof theoldmachineshop
and travelsthe lengthof
this wing up to the60-ton
cranerunway. The north
section,usedas a boiler

o/7-6%f------
-

StoragePit.

The annualreport o
f

the Norfolk & Westerngives
the followingaccount o

f

newworkunderway o
r pro

posedfor nextyear:

To meetthegrowth o
f

westerntrafficnumerouslong
doublepassingsidingsare beingconstructedbetween
Vivian and Naugatuck, 9

3 miles,alignmentbeingim
proved b

y

reducingcurvature,andeventuallytheselong
sidingswill b

e

connectedandform a secondtrack.Be
tweenNaugatuckandKenova is 8

3 miles,with 1
5 miles

o
f gradeagainstthe traffic. Instead o
f building a sec

ondtrackalongthepresentline it hasbeendecided to

constructa newsingle-trackline followingthe waters

o
f

theBig SandyRiverfromNaugatuck to Kenova,the
distance b

y

this line beingsome 6
0

miles. This new
linewill b

e

usedfor heavywestboundtraffic,thelighter
eastboundtrafficand emptycars usingthe old line.
With this newlinecompletedthecompanywill have a

linefromthePocahontas,Tug River,andThackercoal
fields to Portsmouth,Ohio, a distance o

f

about230
miles,withoutadversegrades. From Portsmouthto
Columbus,Ohio, a distance o

f

100miles,therewill b
e

n
o gradesagainstthe trafficexceeding 2
6 ft. to theI, Y

**** milewhentheimprovementsto thatportion o
f

theline
now in progressarecompleted.With theseimprove
mentsandwith suitableyardfacilities a

t Portsmouth,
arrangementsfor whicharenow in progress,thecom
panywill b

e
in a position to transportits heavywest

boundtraffic in maximumtrain loads a
t

a minimum o
f

shop, is servedby a 15-ton
Crane.

* Lighting.—Thearc lamps

* for thegeneralillumination
of the yardsare wired in

threegroupsindependently,

---–252.7ff---------------------------
Fig. 4.—PlanandSectionalElevations o

f RepairandStoragePits
MichiganCentralShops,Jackson,Mich.

fromthethree transformergroupsalreadydescribed. 99. I'rill. . . . . . . . . . . . . . . . . . . . . . . . cost. - -
Thesegroupsmay b

e

turnedon o
r

off fromthepower- 3
:

"ill... ..
.;

; ; ; ; , . . . . . . . - - - - - To providefor theincreasingtraffic to the Eastand> powe 78. Phaner.24 x 24in . . - - - - d gradesand
houseby means o

f

remote-controlswitches.Thereare 77. I'laner, 2
0

x 3
0

in. . . . . . . . . . . . . . . . . . . . . . 15 South,thework o
f reducingcurvatureand g

to b
e altogether104enclosed-typearc lampsandabout # £ 30 x 30in constructingsecondtrack has for severalyearspast

M.M. * -- --- - -
800incandescentlamps. In the locomotiveshopChap- 67. Planer,2 been in progress,and, a

t thecloseof theyear,out of

man wall socketsare provided a
t

intervalsand flex- 105.Grinder.. . . a total distance o
f

145milesbetweenVivianandthe

iblecordconnectionswith Chapmanplugswill enable a 66. Planer.24 x 24in. . . . . . . . . . . . . \

summitof the Blue Ridge, 9
0 miles

o
: second''

light to becarried to anypart o
f

a locomotiveor boiler. # I'rill. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 werecompletedand in

operationand20 milesunder
Heating.—Ahot-blastsystem, in connectionwith th 104. Shaper,, , . . . . . . . . . . . . . . . . . f contract.Whenthis is completedtherewill remain a

* * e 74. I.athe,13 in . . . . . . . . . . . . . . . . . J - hich th nowsomefivemiles
Warren-Webstervacuumsystem, is to be used to heat gap o

f

35milesonwme t Merearenowsom - h

themainbuilding,whiletheotherbuildingsare to b
e

73. Shaper.. . . . . . . . . . . . . . . . . . . . . Y o
f longdoublepassingsidingswhichWill in timebe

heatedby directradiation.The hot-blastsystem is to # ###::::::::::::::: } . . . . . . . . 5 used a
s

secondtrack, reducingthe length''
be installedby theNationalBlowerWorks,Milwaukee, #3, #e 3

3
in . . . . . . . . . . . . . . . . ) trackstill to b

e placedunderconstructionto 3
0

miles.

Wis. Two sets o
f

fansandheatingcoilsare to b
e pro

vided,onebeinglocatedon a steelplatformsome12ft. F

abovethe floor in theold coppershop,and the other

in a smalladditiononthenorthside o
f

thenewbuilding.
The first is to have a fan 12 ft

.
in diameter b

y
6 ft.

widedrivenby a 50-h.p.motoranddrawingtheair over
heatingcoilscontaining14,625 ft

.
o
f

1-in.pipe. The
otherfan is 10 ft

.
in diameterand 5 ft

. wide,operated
by a 40-h.p.motorandhavingheatingcoils o

f 10,600ft.
of 1-in.pipe. The distributionfromthesefans is made
throughgalvanizedironpiping72in. in diameter a

t

the
fans and graduallyreducingas the distancefrom the
fan increases.In thenewshopthepipe is carriedfor
the full lengthon eachside,while in theold shopthe
ductsare swungjust underthebottommembersof the
rooftrusses.

Themainexhaustheader is to beused a
s

a supplypipe

to theheatingsystem. It passesout o
f

thebuilding a
t

eachend o
f

the tunnel in which it is run, and is pro
videdat eachendwith a gatevalveandanoil extractor.
The returnpipesfromtheheatingsystempassintothis
tunnelandare led to twoMarshvacuumpumps in the
boilerroom,adjacent to thefeedwaterheater.Connec

.

- |

tion is madefromthehigh-pressuresteamheader to the : §

exhaustheaderfor thepurpose o
f supplyinglive steam : §

to theheatingsystemwhennecessary. §

Tool List. ; §:

Groupswithhorse-powero
f

motorsfor each. | § {

Machine Horse-power ! WJ
No. Machine. of motor.
49. Planer,30 x 30 in . . . . . . . . . . . . . */
68. Planer,36 x 36 in . . . . . . . . . . . . .

/5
79. Boringmill,52 in . . . . . . . . . . . . .

27. Slotter,12 in . . . . . . . . . . . . . . . . .

62. Drill. . . . . . . . . . . . . . . . . . . . . . . . -
35. Lathe,36 in . . . . . . . . . . . . . . . . . * . . . . . . . . 15
53. Lathe,30in. . . . . . . . . . . . . . . . .

47. Lathe,48 in . . . . . . . . . . . . . . . . .

54. Axlelathe.. . . . . . . . . . . . . . . . . .

46. Wheelfor boringmachine. . . . .

| 26. Millingmachine.. . . . . . |

* 32. Wheelpress.. . . . . . . . . . . . . . . . . .

42.'' machine. . . . . . . . . . . *

| 59. Wheellathe,76 in . . . . . . . . . . . . 0
.

i 33. Wheellathe.76 in . . . . . . . . . . . . |

| 36. Wheellathe,76 in . . . . . . . . . . . . . - - - - - - - - 20 |

45. Wheellathe,82 in . . . . . . . . . . . . |

64. Planer,36 x 36 in . . . . . . . . . . . . . l

51. Lathe,36 in . . . . . . . . . . . . . . . . . **

. Lathe,36in. . . . . . . . . . . . . . . . . .

Horizontalboringmachine.. . . .

Boringmill,80 in . . . . . . . . . . . . . . . . . . . - o
Pianer,54 x 54 in . . . . . . . , ,-,-- . . . . . . . . . *
Cylinderboringmachine,36in . . . . . . . . - - Fig. 3.—PlanandSection o

f

PowerStation—MichiganCentralShops,Jackson,Mich.| : : 1
%
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