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RAILROAD SIGNALING. 
BY RE(TINALD GC'RDON, COLUMBIA COLL! GE, NFW YOPIK. 

TI e chief object of signaling on railroads is to iuform 
enginemen positively, at  gis~en points, whether they must 
stop or proceed, and the unirersal method of conveying 
this information is by a \ isih!e signal. Audible signals 
have been tried, bnt  their u ~ e13 rather limiteil. At tile 
high speeds noiv usual on our ~aili.oads, a2 c~ngineev 
ought to be able to iilterpret She meaning of a siqna.! at  
some distalice before iie I eaehes it, SO that if chligecl to 
stop, he can bring his train under coni.01 n;ld stop 
it, before reaching the point where actnal d?ngei 
exists. whether it be a train, an open swituil, oi sorr~eob-
struction. The necessity of an easily clistinguisllaL!e sig-
nal is tllus obvious i n  the e a ~ l y  days of railroacl;ng, 
when trains were coil~paratively few :tmi speeds were low, 
i t  was safficient to have flagmerl or ~ ~ ~ a t c h m e n ,  c- i \n~~ing 
flag by day, and a lantern at  night These inen were of 
course governed by orclers of the local superintendent or 
roadmaster. If a train stopped unexpectedly. or longer 
than usunl, a brakeman was sent b:,ck ~ \ i t h  a fiag or lan- 
tern to protect his train against a f o l l o ~ ~ ~ i n g  Twooue. 
great ilnprovements were made in railroad operation when 
fitiuod signals, on poles or posts alongside tihe ti.zck, wele 

tion and recent rapid extensiou of block-signal systerlls of 
various kinds has led to the almost universal eillploy~veut 
of semaphores, and even where ail %br;olute block s).steiii 
is ilot ~naintainad, train movements, eitlier on the open 
road, or \yithiil yard limits, are cont~olled mair~ly by .this 
for111 of signal. The necessity of keeping k:vo t;i~i;?s apart 
by a space bierval,  rather than by a time-iiitezvnl, has 
been &ar-Llofist,xutc& i11 a arr.st forcible nianlicr by the long 
list of r~ar-~ol l is ions  on railroads rel)-iagr sn1el~- 071 the 
re:l,r i2ralic?lllcil to keep tra::us apnrt. !il the former 

'&s yoact is dii-ided uy into spaces 0:. blocks, nnd 
no train js al!o~\:ed to enter any block unless the last pre- 
ccciing ty:;ijl sh& have passed beyoncl its linllt,s. Tlie 
liriiits of space or iilouli are ir~r,rBod hy sigi:als, usud-
15' se?naphnros, operatecl ciircctly by a signr;lrnan, or else 
controlled by bin t'llrough the intorvention of corilpressed 
air and electricity. The safety of trains, then, rests main- 
I.$ apon the faitllfaliiess of the signalnlen, as well as the 
vigilance of tile !ocolnotive engineers. 

TJnder the time-intervsl system, trains are not allowed 
to follow tpne another closer than after nit interval of five, 
seven or ten rr?i:nutes, according to the class of trains and 
tlleir r e l a t i ~ e  speecl. TYi th  ihis system e ~ s r y t h i n g  de- 
pends upon tile faithfa1 and active gerforrnnnce of cl:rty 
by the year bza]iernan of a train. Some milroads, ~lnable 
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adopted, ztndwhen the method of keeping trains a p ~ r t ,  and 
protecting them, one against another, known as the "block 
signal" sj-stem was introduced These fixed signals were 
moved by a combination of rods, wires and le~rers, worlied 
by an operator situated at some distance and controliing, 
a t  the szine time, several other signals in a si~lniliirram-
ner. 

Of all the different forrns for signals that have been 
tried, the disc and the semaphore are the only ones in use 
now. The disc signal niay give its indications for safety, 
eitherby turning through 90°, so as to show only its edge, 
or by moving bodily out of that part of the signal case 
which, when occupied. means "danger." Fig. 1 s h o ~ ~s an 
electrically operatccl disc signal at  "danger," and the 
dottcd lines show the .'safetyn position. The seolapilore 
sianal, fig. 2. is more positive in its indication, because 
itPis more easily discernible thnn a disc. The safety posi- 
tion of the semaphore is shown by the dotted line:: in fig. 
2. The blade or arm calries a frame, F, in which a red 
glass is fixed, so that at night, when the blacle is raised to 
indicate danger, the lamp, I ,  fastened on the bracket, 11, 

will show a red light. 'iTi en lowered for safety, the lamp 
is uncovered, and, of courre, shows white. The introduc- 
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to incur the expense of installing and maintainiag a first- 
class block-signal system, have pro~rided signals at  every 
regular station, where the stzition agents, being ia tele-
graphic con~municstion with one another, can, if neces-
sary, carry out a. very fair "absolute" bloc!; system. Each 
station, then, marks the end of one section and the begin-
riing of another. I n  times of h e a q  traffic, hou-ever, these 
blocks between ~ t~a t ions  areare too loag; that is, trains 
kept too far s,part, and compelled to wait so long at sta-
tions that the road coulc7 not be kepi clear, and the ser-
vice would become denio~alized if this nletllod were strict- 
ly adhered to. For  these reasons, and under the circum- 
stances cited, i t  is quito usual to allo~v t)raius to follow 
out. another after an interval of time, detcm~ined in each 
case t,o suit the circumstances, and tile practice thereby 
becomes "permissive," as oplsosed to "a?isoluta" blocliing. 
This neth hod of operating is in use at  present on nlany 
roads, and, tl.ioug11 i t  no tloubt prevents many collisions, 
is vastly inferior to an absolute, interloolring system of 
block signals. 

Railroads with very heavy traEc, and traversing thick- 
ly settled regions, have lately found i t  necessary and ex-
pedient to equip their lines with this latter system, and i t  
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is a q u ~ t i o n  of only a few years before all our s e a l  
trunk lines, or, in fact, a11 lines running trains at  high 
speed will be thus protected. The earlier forins of block 
systems comlslised a seinaphore for each trnck, controlled 
from a cabin or tower at  the enbrance to each block or 
section. Telegraphic conlmunication was est:tblislied be- 
tween these to\~,ers, and the nlo~~enizentof trains thus 
pretty well controlled, of course alwaj s assuming isroper 
vigilance and devotion to tluty on thd part of the tower 
men aud engineers. Xevelthelesc, accidents have hnp-
pened by reason of a sigi:almal~ {orgetting that a tvaiil 
has lately passed his top-er, and al!oming allother to fol-

i '3. 
low it, ~ v i t h o ~ ~ t  from1 'he tower ai:ead. any informntio~~ In 
the latest systenis brorrgllt into ilGe, the clanger of such 
c~~relessnessib largely, if  not eutirelg, oveycorne, by inter- 
locking the signal l e ~ e r s  in two snccessive towels. By a 
combination of niechanical and electrical devices, each 
lever that mores a signal is locked in position by the ma11 
in the tower at  the farther elid of the block section, and 
can be unloclied only with the lnttel's consT2nt and co. 
tiperation. For example, in fro. 3, a signalnim~ at 15 can-
not lower his signal to "safetz;  in oriler to admit a train 
to the :~:3ck ahead, \vitliout asking tlie operator a t  the 
next tower, I, to unlock his (H's) lever. The lzian at  1 
will not cio this unless he knows tllat the block or section 
H-I is clear. traiu 11aving pnssed 6 going tomarils I(, 
and l~rotected by a danger signal at  /, the signalilzan 
there, on request of R, will unlock the lattor's signal 

FIG.  4. 
lever, so that he can lover ?]is sem:iphore to safety, aucl 
admit a train to block 1TI-1 Xt is usu:il, also, to have encii 
signal in duplicate; that is, a semaphore plncetl from 1,2:i0 
to 1,600 feet in advance of tmhe one at which an  engineer 
must stop, if it stand at  danger. The latter is called the 
"honie" signal; the former, tlie "distant" sigiial. E-Tome 
signals are alil~ost invariably painted red, and of tlre 
form shown in fig. 1. 1i.t night they display a red light 
when the blade is raised to danger. position. Cistant sig- 
nals are made of the "fish-tail" form, as sllomn iu fig.4, 
and painted green or, rarely, yello~v, displaying a green 
light at  night when raised to indicate "caution." A dis-
tant signal is for the purpose of informing an engineer 

whether he will find the home signal at  danger or not. 
I n  1110ving the blades do iililicaie danger, klle distant is 
first raised, then the home sigj3a1. i n  lowering them, 
however, the reverse order is used. If ~?.nengineer finds 
the distant signal lo~zrel.ed fol* liini, he can go on conii-
dentiy without slackening speed, kuo~ving that he has a 
clew block ahead. Hf, however, it is against him, he then 
has time to bring the train under control and coisie to a 
dead stop on reaching the home signrtl, whit:,, if at  dan- 
ger stin, lie nmst under no circunlstnnces pass. I n  the 
Fourth iivenue t,unnei, Kern -Pork City, tlze signals are ar- 
r::,ngeil so that the act of moving a signal to danger, 
places a toipedo on the r:iil over v..hicl~ the train xllust 
pans, and in addition to this, a gong is set louclly ringiilg 
if an sngineer,, neglecting the o~dinarg- signal, runs be-
y?ud a certain point. Set'cing the s ignd  to ~ a f e t y  again 
removes the torpedo and throws off t>ire gong nzechan-
islil. These extra snfegl~ards have been found to be 
absolutely iiecessrLry in this place, vihere t l ~ o  trafiic is so 
dense and the conditions of i;;orlii~~g are so trying. 
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THEH~lco116ibllountain resorts, 836 metres above sea-
level, i<aruienwfi, the new fo3,eign resort, the religious sta- 
tions (ten) disposed on each of the four roads up the sacred 
Fuji  Xountain, and the Ikao Biountniri :incl hot springs 
resort nt Kiklio, are the xnairz beri-bei-i resorts of Japzn. 
ill1 these a re  in the neighbodioocl of' volcaliic centres. 
Knru iza~~a ,a t  tile head of the Usui Pass, is 8;:.00 feet above 
sea-level. I ts  mean tenrpernture is 8" iower than that of 
Tokio, in the principal I(akk6 moutll, August; and there 
is a meail oscillatiou of 20' F. in the ternperntnrc of the 
clay, as compared with tlre night. Wllile at  Tokio the 
variation is only 14'. i t  is this coolness of the nights, in 
all the molmtai~z resorts of Japan, which rliakes the heat 
of the day tolerable. The August humidity, in a11 the 
mountains of Japan, although they have three times the 
rainfall of Tokio, is practically the same as in the latter 
city. 

T-~anlanaka,  another resort in the iialron6 Mountains, is 
higher even than I~aruieama, the sa'me conclitions as 
above. 

Fuji, the peerless mountain of Japan, is 12,238 feet 
high. i t s  slopes are cultivated to an elevation of 2,000 
feet. It can only be visited in the ICal<B6 Peason, July 
and August. At other seasons, i t  is too cold. The highest 
te~zlperature that hns ever beon recorded in Augt~st,on 
the summit of Fuji, was 70.11", and the laxest 31.1". The 
iziean daily range of tenzpcrnture is a little higher, 20.90, 
than a t  Ktxruiza~vn; that is bhc variation bet~vee:~ day and 
night. There are at the top of tile ~nvunlain t h i ~ t y - ~ i ~  
inches of rainfall, aucl three-fourths of the .i~;hole quan- 
tity belong to the three or i'our clays of the fil.st storrn of 
the month. The inliuel~ce of Fuji in elicouraging precipi- 
tation, is shown aiso at, Kzruizavin., the latest beri-beri 
resort, and in the other resorts.' 

The co~liparison between the three, to]:, of Fuji, Yaman- 
aka on the 13akoiz6 klountains, aud K~~ru iza~va ,  thegives 
foilowing figures: 

Rain- Rainy
Bar. Ti:ingc.. 'i'r.~np.12ange. T-a:]. EIunl. fall. ilal-s. 


TOPof F u j i .  . . . . . . .. 490.7 13.1 7.7 I 5.5 7 r . n  Sa8.1 18 

Y:imanaka(1ffilro:ie). 677.5 11.8 20.6 (1.6 16.0 88.7 580.4 18 

Karr i iza~va. .. . . . . . . 679.13 10. 3 1 . 1  1 0 0  86. 212.0 1 7  
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rhsliino-yu is a t  Ubnao, near t?lo base of 17u]i. 1Hnlior;c Lake is 
s epua ted  from I'uji by a ridge. Yainan:i!ra 1,:ike is seen fri ,nl  Lhe top of 
Fuji. The same influellre operntrs a t  l l r s o  this i:; near A~arna-yama,  the 
second highest volcanic peak ii l  J:lpa!i (shinlano.) 

http:ASkIAIE.ID

