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STANDARDSIGNAL TOWERS.

Workmanship.Messrs.Stevens & Sons, o
f London,use, is objectionableto havepart o
f

thework located in the
muchthesamestyle o

f

oil box. In fact, I believethey upperstory.
claim to have invented it

. Theyalsouse a reflector in Descriptionsandplans o
f
a number o
f signal towers

Somecases to intensifythelight. arepresentedbelowasillustrative o
f

thedifferenttypes

It is scarcelypossible to furnish a thoroughlyeffi- in actualuse.
cientsignal lamp a

t presentpricesunlessthesignal || OctagonalSignalTower,Philadelphiad
: ReadingRail

companiesareable to sell somethingfor nothing. The# ...'£' shown in # 1,#6* * Sents a styleof Signaltowermuchin useonthe 113-remedyseemstorestwith therailroadofficers, delphia & Readingat dangerousplaces o
r

where the
- - ££ '£ Of£# in# £if I it

,

s * , elevatedwatchman'shouse,thesignalsbeingundertheBuildingsandStructures o
f

AmericanRailroads. controlof a specialwatchman o
r signalman. These

towersaresometimesconnectedwithneighboringtow
No.7.—SIGNALTOWERS. ersbywires,asfor instance a

t tunnels, in which case
theybecome in a certainsenseblocksignalstations.As

a rule,however,theyaretoosmallforthemodernblockBYWALTERG.BERG. signalsystem,whichrequires,morespace in thetower
Therearetwoclasses o

f signal towers,namely,those thanoffered i
n thedesignunderdiscussion,especially* * * WhenconnectedwithinterlockingswitchSystems.

intended to protect exposedpoints o
n

the line and "These£ito's£££ 30ft.
thoseforming part o

f
a blocksignalingsystem.The to 5
0
ft
. high, and built in theshape o
f

anoctagonal
formerare, a

s
a rule,simplywatchman’shousesseton£: thus£££ wind#e * Sldepressuresof any kind. G CIRUIC3,IlCeIS OIOUE)e
.

trestles. Thesecondclass,namely,blockstationsignal£ floor,and a ladderinsidethe buildingleadsuptowers,formpart o
f
a more o
r

lessextensivesignaling to the watchman'sroom. The signalingapparatus,
systembywhich the road is dividedinto sections o

r

shownontop o
f

thetower,consists o
f

two vanes,each
“blocks” o

f
a lengthdependent o
n

the varyingcondi- 'Wing threef's andeach#e b£paint' a

tionsandnecessitieso
f

thetraffic differentcolor,signifying,respectively,danger,caution
* s * andsafety. Thevanesareilluminated a

t nightby lan
Where there is an interlockingswitch system o

r terns,whicharelighted in theroombelowand hoisted
switchesworkedbyleversfrom a distance, it is custom-#' # pulley : #.'£ *# by a* * s * * aCKOOard,againstWh1C € 119(IlUS8.11C,COHOTS3.I'eary, if feasible, to locatetheworkinglevers in thesignal clearlyseen,# are turnedby£, workingupon
room o

f
a signaltower, so that onemancancontrolthe roundtables in thewatchman’sroom,uponwhichare

switchesand the movement o
f

trains. Signaltowers painted'#1 '' the colors # the* s * * vanes,sothattheleverbeinglockeduponany coloronWithswitchleversareusuallyto be foundat terminal the table,the samecoloruponthevane is known to beyards,stations,junctionpointsand crossoversystems.facing theapproachingtrain.
Most railroadshaveblocksignals a

t

their regular ||
,

ElevatedGöteHouse,LehighValleyRailroad.—Thegate
stations o

r stoppingplaces,evenwhere the regular#### #.£#££blocksystem is notemployedbetweenstations, in which f. # R. R.,shown in fig. 2. is a goodtype of anelevated
casethe regularoperator a

t

the stationperformsthe gatetender'shouse a
t importantgradecrossings,where

duties o
f signalman.Stationbuildings, in whichthe£ # gates is in useand #£ £ # theoperator is located in a smalltower o
r

extendedgable££':£frontabovethegroundfloor,havebeenquiteextensivelycountryroad or turnpike crossingoutsideof settle
introduced,enablingthe operator to obtain a better ments,but it is welladaptedfor crossings in townsand
view o

f

theroadand lesseningthe possibility o
f being a
t important,thoroughfareswheretheheat appearances b * h This * * o
f

all railroadstructures is considereddesirable.interrupted b
y

passengerso
r

others. is combination| The building is a framestructure, 7 ft
. square o
n

the

o
f signaltowerandstationbuilding is advisable,how- outside,setontrestles,thefloor o
f

thebuildingabout 1
0

ever,onlywhere, in addition to thestationagentand #'' ## r# ":#£# a. 8 ft.* * * romUneS111totheplate. e S1Clesof thebulldlingare
otherhelp, a specialoperator is employed.Whereone sheathed o
n

theoutsideandinsidewithnarrowtongued

o
r

twomenarerequired to perform a
ll

thedutiescon- andgroovedboards;theroof is coveredwithtin o
r slate,xi.
nectedwith thestationand thesignalingapparatus,it laidon1-in.boards.

Theprincipaltimbersusedare a
s

follows: Sills, 4 in
.
||

* Copyright,1890,bywalterg.Bergandcondensedfrom a × 6 in.; plates, 2 in. x 4 in: ; cornerstuds, 4 in. x 4 in. ;forthcomingbookOnthesubject. - ..
.
* *" doorandwindowstuds, 3 in. X.4 in. ; rafters, 3 in. x 4

Fig. 4
.
in. ; floorjoists, 3 in. x 6 in., spaced 1

8

in. : windows,
doublesash,eachsashfourlights, 1

0
x 1
2 ; door, 2 ft. 9

in. x 6 ft 4 in. ; trestlelegs, 8 in. x 8 in. ; trestleX
bracing, 6 in. x 6 in...;trestlesillsandcaps, 1

0

in. x 1
0

in.
StandardSignalTower,PennsylvaniaRailroad.—The
Standardblockstationsignaltowerof thePennsylvania,
Railroad,shown in fig. 3

,
is a two-storyframestructure,

thelowerpartbeingsquareandtheupperpartOctagonal

in shape.The lowerstory is about 1
2

ft. Squareand
about 1

5

ft. high,and is usedfor keepingSundrysignal
and roadsupplies.Stepsinsidethe towerlead to the
upperfloor o

r

the signalroom, in whichtheoperator o
r

signalman is stationed,surroundedbythenecessarysig
malingand telegraphicapparatus.Thegeneraldesign
of thistower is veryornamentaland attractive,while
thedetailsare carefullyarrangedto securethebestre
sults in all respectswithoutprejudice to economy. A
largepart o

f

thestructure is usuallyframedandputtogether in theshopbeforebeingshipped to thesite.
Wherean extensiveand complicatedswitch system

is connectedwith a blockstation,the Spaceofferedby
thebuildingunderdiscussion is toosmall for the ac
commodationo

f

theswitchlevers,andanotherstandard

is used,namely,an oblong,two-storyframebuilding,
thelength o

f

which is varied to suit the requirements
ofeachcase. Thegeneralfeaturesandstyle o

f

thetwo
standardsareotherwisesimilar.
Thekinds o

f signalscontrolledbythesignalmanare
I]UIDO€I'OUIS.
SignalTowers,LehighValley Railroad.—Thesignal
tower o

f

the LehighValleyRailroad a
t Jutland,N.J.,

shown in fig. 4
,

designedby C
. Rosenberg,Master

Carpenter, L. V. R
. R., is used a
t

the grade cross
ing o

f

an importantcountyroad,wherethe view o
f

the railroadfrom the level of theroad is obstructed,
making it necessary to stationthegatetender o

r signal
man a

t

someheightabovetheground so as to seeap
proachingtrains.
The houseproper is a smallframewatchbox o

f

the
usualstyle, 8 ft. x 8 ft., outsidedimensions,height o

f

frameabout 8 ft.,with largewindowsonall sides.This
building is placedon a trestleabout 1

4

ft. abovethetrack,withstepsleadingup to thehouse.Thetrestle is

built of the followingtimbers: Posts, 6 in. x 8 in...;
horizontalties, 6 in. x 8 in.; X-bracing, 6 in. x 6 in.
Thesignal tower o

f

the LebighValley Railroad a
t

Hillsboro,N.J., shown in figs. 5 and 6
,

alsodesignedby
Mr. Rosenberg,is a two-storyframetower structure,
10ft. x 10ft. outsidedimensionsand 19ft. highfrom
aroundto eaves.The first story is 9 ft. high in the
cle\r, thesecondone 8 ft. 9 in.high in theclear.Stepson
the outside o

f

the buildinglead to the upper story,
which is usedfor thesignalmanandthe signalingap
paratus.Thelowerstoryhasthreewindowsand a door,
and is usedforstoringvarioussupplies.
Theprincipaltimbersusedare:Sills, 6 in. x 8 in.; interties, 4 in. x 8 in.; plates, 4 in x 8 in.; cornerposts, 4

4 in. x 8 in.;studs, 3 in. x 4 in...;anglebraces, 3 in. × 4

in.; rafters, 3 in. x 4 in. The inside is lined,with
tonguedandgroovedboards;theoutside is coveredwith
bevelsiding; theroofconsists o

f

tin on1-in.boards;the
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windowsin theupperstoryhave13in. x 34in. lights,
andthoseofthelowerstory13in. x 26in. lights.The*# towerof the LehighValleyRailroadatJerseyCity, N. J., also designedbyMr. Rosenberg,
shownin figs,7and8,isa two-storyframetowerstruct
ure,12ft. x29 ft

.

Outsidedimensionsand 2
1
ft
. highfromground to eaves.

Thistower is located a
t

thecentre o
f
a largeterminal

yard,andtheupperstoryservesfor signalingpurposes
andasanofficefortheyardmasterandhisclerks."The
elevationadmits o

f

an unobstructedview overthe |

entireyardsystem,thusassistingmaterially in keeping
track o

f

thegeneralmovemento
f

thecarsandthetrains

in theyard. Thegroundfloor is dividedintotworooms,
onefortrainmenandyardmen to occupywhennotengaged in actualwork aroundthe yard,andtheother
foruse a

s
a lamp,oil and wasteroom,andforstorage

#

Sundrysmallsuppliesconnectedwiththetrainopera1OI1S. •

Theprincipaltimbersusedare a
s

follows:Sills, 6 in.

x 8 in.; floorjoists, 3 in. x 8 in.; ceilingjoists, 2 in. x 8in.; interties, 4 in. x_6in.; plates, 4 in. x 6 in.; corner
posts, 6 in. x 8 in:; studs, 3 in. x 4 in ; anglebraces,3 in.

× 4 in.; rafters, 3 in. x 6 in. The inside is linedwith
1-in.roughhemlockboards;theoutside is coveredwith
whitepineweatherboards;theroof is coveredwithtin
on1-in.hemlockboards.The lights o

f

thewindows in

theupperstoryare 1
3

in. x 1
8 in., four lights perwindow,andthose o
f

the lowerstory 1
3

in. x 2
8 in., fourlightsperwindow. Stairs on theoutside o
f

thebuild
inglead to theupperstory.
SignalTower,PennsylvaniaRailroad, a

t Newark, N
.

J.—
The signal towershown in fig. 9 representsa form o

f
towerorelevatedwatchman'shouse in useonthePennsylvania.Railroad a

t Newark,N. J., and otherplaces
alongtheirlinewherethe grourdspaceavailablefor a

tower is limited. The illustrationshowsthegeneral
style o

f

theconstruction,thetwoposts o
r legsbeing 1
2

in. x 1
2

in. Sticks. The dooron theside towardthe
track is to enablethewatchman to givetheproperhand
orflagsignals to trains.
SignalTower,Atchison,Topeka & SantaFeRailroad, a

t

Chicago,Ill.-In fig. 10 a perspectiveview is shown of a£l tower in theterminalyard of theAtchison,Topeka & Santa Fe Railroad a
t Chicago,Ill. Thisbuild

ing is about 6 ft
. Squareand restsonfour posts,each

6 in: x 6 in.,whicharefastened to a frameworkbedded

in theground.Thefourpostsmentionedform a square,
that onlytakesup 2

4

in. o
f groundspace. Ironrungs

fastened to the postson oneside o
f

thesquareform a

ladderleadingup to the house,the entrancebeingthrough a trapdoor in thefloor. A number o
f

switch
andsignalleversare located in thehouse,theconnect
ing rodsdown to the groundbeingplacedinsidethesquareformedbytheposts.
SignalTower a

t JerseyCity, N
. J., CentralRailroad o
f

NewJersey.-Infig. 1
1
is shown a perspectiveo
f

thelarge
signaltower o

f

theCentralRailroad o
f

NewJersey,
connectedwiththelargeinterlockingswitchandsignalSystem in theirterminalyard a

t JerseyCity,N. J.

GraduaterStrokeMortisingMachine.

Theengravingonthispagehasbeensent to u
s bythe

builders,whoarewellknownto ourreaders.Thema
chineshownbelongs to a classcalled“graduaterstroke
mortisingmachines,”whichwerefirst invented in Cin
cinnati,O.,morethanthirtyyearsago,and so far have
neverbeenmadeanywhereelsesince.This is a singular
circumstance,but it is true,and theclaim is madeby
thewriterafter a tolerablythoroughacquaintancewith
thematterin thisandvariousothercountries.

A “graduater”stroke machineand a “variable”

GraduaterStrokeMortisingMachine.

strokemachineareverydifferent.Of thelatterthere
havebeenmanyinvented.Of theformer, a

s

saidbe
fore,onlytwohavecomeintogeneraluse. In a gradu
aterstrokemachinethe chisel is set in motionfrom a

ź

$ 3 SS

Fig. 7
.

Fig. 10.

still point,its strokegraduallyincreasingdownward
from that still point,and not a

s
in a variablestroke,

passingequallyaboveand belowthe centre. In the
firstcasethe stroke o

f
a machineneednotbegreater

thanfrom a half to oneinch morethanthedepth o
f
a

mortise; but in thevariablemachinethestrokemust
be twicethedepth o

f
a mortise,plus theclearance.

For illustration, a graduaterstrokemachinewill cut a

mortise 6 in.deepwith a stroke o
f
7 in.,and a variable

Strokeonewill require a range o
f
1
3

in.for the same
work.
As a geometricalproblemthis is by nomeansplain
andhasnot beenwell understood in this countryand
not a

t

all in othercountries.Thisfeature o
f operation

was,nodoubt,an accident a
t

the beginning. A Cin
cinnatimechanicby the nameof Guild, o

f

thefirm o
f

Hinkle & Guild,contrived a powerattachmentfor a

footmortisingmachinebetween1858and1860.Togive
thechisel a reciprocatingmotionheplacedbeneaththe
floor a pivotedvibratinglever,and on this fixed a

slidingblock,towhich a link fromthechiselslidewas
attached.Thisblockwasmovedontheleverbymeans
of a treadle,andwhenbrought to the outerend,where
the crank connectionwasattached to the lever,the
effectwasthesameas thoughthe chiselbarwascon
necteddirect to the crank,giving a full stroke to the
chisel,theleverhavingnofunction;butwhentheblock
wasmovedbacktothefulcrumof theleverthemotion

o
f

thechiselbarstopped,but it stopped a
t

thetop o
f

itsstrokebyreason o
f

thediagonalposition o
f

thecon
nectingrodtothechiselbar. Thismachinewouldcut
mortisesnearlyas deepas its stroke,andwhennot
atworkthechiselbarwouldstop.
Thiswasthebeginning o

f

whathasproveda greatin
vention in woodworking.Themachineswereimproved;
theleverwasplacedon the top andmadeanintegral
part o

f

themachine.Messrs.Lane & Bodley, o
f

Cin
cinnati,beganthe manufacture,and havemadethou
sands o

f

machineson theGuildprinciple.
Theothergraduatermovement,embodiedin theEgan
Company'smortiser,shown in the illustration,was

a laterinvention,madebyMr. G
.

V. Orton,formerly o
f

SanFrancisco,Cal. Thefirstmachinewasmadeabout
1865,andwhile it hadthemovementrequiredforthechisel
bar, it communicatedso muchjar o

r

shock to thetreadle
thatworkmendeclined to use it onhardwood. This is

Overcomebyvariousexpedients,one o
f which,and a

VerycompleteOne,appears in thepresentmachine.
The movementsof the machineare difficult to
explain; it is called a triple connection, o

r

some
times a knucklejoint movement.Whenthe chisel

is a
t

the top o
f

its stroke, and still, the two
lower links vibrate on the samecentre at the

#EE

#
!
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bottomaswellasthetopend;butwhenthebacklink,
theonenextthecolumn,has its lowerfulcrummoved
awayfromthat o

f
the oneattached to the chiselbar,

thenthelattergraduallypartakes o
f

thecrankmotion
until thetwo front linksform a verticallinethrough
theircentres,andthe chiselhas a strokeequal to that

o
f

thecrankabove.Thereareadvantagesin boththe
GuildandOrtonmethods,but the latter is morecom
pactandcapable o

f highspeed.
As remarked in thecommencement,it is wonderful
thataninvention o

f

suchimportanceshouldnothave
founditswayintowideruse in thirtyyears;but it must
be rememberedthat not one in ten who use the
machinesunderstandsthe principleinvolved in their
movements.The machineillustrated is an ingenious
adaptationo

f

thetriplelinkmovement,is welldesigned,
and,what is especiallyessential in a mortisingmachine,
strongand substantial. It has beendesignedfor car
works,railroadshoprepairwork, etc. Furtherinfor
mationmaybe obtainedfromthe builders,The Egan
Company,Nos. 202 to 222West Front Street,Cinnin
nati,O.,U. S

.

A.

The RailroadSystem o
f

Chile.
BY F.W. CONN.

Chilehasmoremiles o
f

railroadthanmostpeoplesup
pose. I usethe wordsystem,advisedly,for shehas a

system,and a verygoodone it will bewhencompleted;

a trunklinetoextendthewholelength o
f

thecountry,
betweenthe Cordillerade los Andesand the coast
range,withfeeders to thecoastand the mountainval
leys,andone o

r

morelines to crossthe Andesandcon
nectwith the Argentinesystem.This is beingbuilt
andoperatedbythegovernment.
Thereare in operationto-dayover1,000kilometres,

a
s

muchmorebeingconstructed,and thebalance, a
s

soonas an estimatecanbemade,will openfor bids.
Therearequite a number o

f

short roadsownedbypri
vatecorporations.Theseare mostly in the north o

f

Chileand rumfromthecoast to thenitratebedsorthe
coppermines.The trunk line, whencompleted,will
connectwithall theseroads. In describingroadsnow

in operation,weshallbegin a
t

the northend o
f

Chile
andgodownthecoast.
Thefirst is theArica & Tacna,reachingfromtheport

o
f

Arica to thetown o
f Tacna, a distance o
f
6
3

kilometres.
Thisroadwascompleted in 1854. It is controlledby
Englishcapital,withitsprincipaloffice in London.
NextwehavetheNitrateRailwayCompany(Limited).
Thisroadconnectstheports o

f PisaguaandIquique,and
runs to variousnitratedeposits. It has in all370kilo
metres.To get upout o

f IquiqueandPisaguaswitch
backsarenecessary. It is a finesightfromaboardship
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