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clea r, or , if occupied, wh at is th e dir ecti on o f t ra ffi c th ereon ,
No batteries or insu lated ra il joints a re used, th e power to
ope rate the signals being tak en from the t roll ey.

F our overhea cl trolley cont actors, located in each track ente r­
ing the sing le- t rac k block, go vern th e di splay of signals by
tr ain movements under them, E very tr a in ente ring or leaving
the block must, th erefor e, pass under one o f th em. T he tr oll ey
cont acto rs , though without moving pa rt s, a re sensitive to di ­
recti on . On e span in advance of these for cars ente ring the

F i g . 1. N achod A u t om atic S ig n al a t P r ocee d'. (Nort h E n d of
B lock.)

headed," with five minutes cl ea rance between sect ions. F our
ex pres s tri ps ar e made da ily, as a re a lso abou t 25 t r ips of
coa l t rains from the mines at Catlin, th ese t ra ins being drawn
by ao-r on elect ric locomoti ves, an d the coa l being fo r gen era l
sale as well as th e company 's use.

This va ried t ra ffic over the V ermillion R iver br idge is pro­
tected by Na chod automatic signals, type " CD." The length o f
the block betw een control limits is ab out 2 ,000 ft. The signa l
shows th e condi tion of th e block at a ll times- whether it is
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ordered. rl-c contacts are "set II ilnd relays a rr- care iullj tested
for "pickup" nnrl "shunt," and made to conform t ro the rocorn­
mcndations of till' Tt ,ilw<1 Y ~ip'l1:l1 \~so('iatil'l1 IS far .10; po .... ihle
The) arc the-i dnt ed, ~I.: rled. and returned.

The t.;hrlp is I PI' -rl WIll I t .rltcrn: tu: anti din -t <:11[-

rent f c m the L'ni In Paci c p w I" st.urnn , ;1 battcrv ~\J

..1\ ii-I lc : and app.ll t'b S 1:<.'11 COl .... 1 r dell \\ l.ich ~l' .... nv
ell: irerl ange oi 'fl1ta.~'t. eit he • It('rn'1liT1~ or din curr t,
j tcstinu pllrpO"'l~ The shop is eq1111'1'1,; I with an cuginc
1. the, bench lathe ... fllr winding, a prccisiou lallu.: for small turn­
i,':g work, a drill prvs..:., and an emery grindtl" power lWl11g fur­
ni ...hcd by (,l ~e\TI1 ltorcc-puwrr direct current 1I10t01". \\rork whirl
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T he line of th e Ill inoi s Traeti on System bet ween Danvil le
and R idge Farm, 17 mi les south, crosses th e Ve rmillion R iver
on a high and na r row single-track bridge 1,500 ft. in lengt h.
The track is laid wi th zo-tb. T rail, with guard ra ils thro ugho ut,
and th e 000 grooved tr olley is held by flexible br acket suspen­
sion on squa red wood poles . The brid ge is but 8 ft. wide, with­
out foot -way or hand- rail, and present s a sheer drop o f nearl y
100 ft. at th e river.

At the south end th e double-t rac k approach is on a sha rp
down grad e and cur ve, th e view of th e br idge being th er eby con­
cea led. At th e nor th end a t ra ck div er ges at right ang les,
and the two t rack s are crossed by oth er tr acks- ya rd lines
and parts of loops- forming a "Y " convenient fo r shift ing. T he
view is obscured her e by the company's car sheds a nd othe r
build ings, and fr equently a lso by cloud s o f exha ust steam from
the adjoining power- house. The norm al direction of passenger
traffi c is one way on each track at the terminal s, but th e shift­
ing of frei ght an d ex pre ss traffic at the north end is, of course ,
in both direct ion s.

AUT OMAT IC SIG ALS ON VER flLLION
RIVER BRIDGE.

Fi g . 2. C ar About t o E nter t he Block. F ig . 3. S i gn al a t th e South E n d.

T hree regu la r lines cr oss th e br idge both ways : Catlin, hourly
headwa y; and Ri dge Farm and Geo rge tow n, half-h ou r headway.

T he rou te of the lat ter two coincides to Geo rgetown, th e
Ridge F arm cars ru nning on th e even hour , the Geor getown
on the half hour. T he distan ce to Rid ge Farm is about 17 miles,
with 92 possible stops int er vening, the schedule tim e being 1
hour ]5 minu tes.

Th e int erurban passenge r cars a re of 23 tons weight, 56 ft.
long over all, having G. E. type M control, an d gea red to 45
miles per hour. On Satu rd ays and afternoon s th ey a re " do uble-

block, and app rox imate ly at th e poin t o f switch, is th e signal.
which for the clear block ind icat es "neut ral"- no light , no
disk. A tra in entering the block ru nning under the eontac to r
cha nges this to "proceed "- a wh ite light and a whi te disk­
at th e same t ime cha nging the indicati on a t the othe r end to
"s to p"-a red ligh t and a red di sk . W hen this leaves the block
by a ny of th e four tracks, eithe r by going thr ough it or back ing
out, the signals will be restored to the normal neutral indica­
tion when th e ca r passes a cont actor.

T he oil- immer sed relay in the lower part o f the signa l box
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contains a counte r w hich regi st ers every ca r go ing into th e
block by what ever contacto r, a nd wh at ever the sig na l indicati on
may be at th e t ime ; it also regi st er s each car out, the sign als
being restored to norm al only when these regi strat ions a re
equa l.

The first ca r in the block sets the signal s for the direction
of traffic th erein , pe rm issive at the en te ring end and stop at
the oth er , a nd other ca r s sw itchi ng around the ter minals ca n­
not cha nge this display, though each is reg ister ed; nor will
the signa ls be released until th e block is vacant. T his very
general ope rati on is fr equ ently requi red . as the re is cons idera ble
shift ing a round th e car sheds.

F ig. 4. T he B r id ge Ov e r th e Ve r million R iv e r .

T wo line wires of No. 10 ha rd -drawn co pper, with weather­
proof insul ation, run acro ss the bridge connect ing the signal
boxes, and two local wir es lead from each contact or to the
signal box . T here is, con venien tly loca ted lower on the same
pole, a fu se and test box, locked an d not access ible to th e car
cre ws, whi ch a ffords a manual cont ro l of th e signa ls. The
locked fu se box is at a height accessible fr om th e gro und.

THE FOLLOWING ITEM from a Massachusetts newspaper calls to
mind the fact. obvious enough when one thinks of it. that fusees
arc not the only thing that a train can kaye behind for the pur­
pose of war mng the following engineman to he on Ius guard:
., \ train of 10 cars funs every night during the winter from TOll­

I( n to Paris, bearing cut flowers to the Paris markets. America
has not got to this state of superrefinemen. 35 j et, 'rnt one ." ew
England railwa, used to run a fish train every evening, which
bore from J2 to 15 carloads of f ...h from Boston to the terminus
of one of the Long Island Sound steamer lines, and scented the
country for half an hour Or so after it passing.' \\ ether the
railway referred to ever made usc of this inexpensive device for
preventing rear collisions does not appear. It cannot be denied
that it would have served the purpose in a most effective manner,
for after some little experience it might be easily determined how
far away tbe train actually was. In one respect it would be supe­
rior to fuse<'s. for it would rcadjnst itsdf automatically 'It evcry
foot of the wa~, jf not every inch. whereas fusers are so CO"it1r
that it \\oulrl he extraYag;1nt to usc them oftClllT than once in
(.0.000 inche,. \\'it!lln its limit the Ii,h·train-fc~ture wonld pro­
\ -ue a wny to put in usc the '·l.:olltinl1ou..... or COl tillually ch::lng­
iug. plan of 111ailltaill1tlg a s.vare interval. Signal t"rgin e ~ h;:ne
spent untuld. amounts of brain PO\\ er in 51rh ing to uC\'ise a
sy,tem by which ~ given hlock-Icngth-say a mile w('ulo fol­
11)\\' a train, whatever the irreRularities of speed, with the prc­
cJ5ion of a shadow. Here yon have it. Old readers of this
journal will rccall another (liactcor)' s}'Rtem, the a'afrl.'tida
block signal, propo,ed by one of om correspondcnts in the early
days of ~lltomatic signal rivalr)·. That, howe\'cr, \\'~s crude anr!
'imple. The Kew England codfish has possibilitics of "ariee!
adaptation which the drug store cannot evcn attcmpt to match.
\\'ho kllows bnt that we haye here the happy discovcr) that will
rompMe thc EaRt-and-\Vest contrOl-ersy that bas lately been
r~ging in Ollr columns-Railway Age Gazetlc.

THE EFFEGr OF TREAT.\1E. '1' 0,' THE
ELECTRIC..\L RESISTAi 'CE OF TIMBER.

The results of an t' -ten<1ul series of te sts on the elc t nca;
resi ..ranee of timber, made by J T. Butterworth, a student in the
School ci Electrical Fllg'neering at Purdue Univer-sity. vcrc
include 1, ;1:-; an appendix. in the renort of the Connniuce on
\\ )00 Preservation presented at the hbt annual convenuou of
the American Railway Engmeering Association, The subject is
{If interest to signalmen on account of it'> Learing 011 the opera­
LIOn (If track circuits : and its importance is shown h) the' fact
that Committee X O!l Signal» ami Interlocking of the \. R. E.....
has been instructed to make further investigation rind report at
the next anr ual COPYfntH n

In the tests the principal elements which cause the rC-':J"; (tore
to \ U)" were dere mined and invcstiz.u d in the f111U\\ ing:
order. (I) amount l. r moist ure pre..,ent: (2) kind of wr d :
(3) trcatment : (4) dir ction of t!. ain , (.:;) cc.nract pres urc ;
(6) temperature: (7) am' Ullt and tune of current flowing and
(~~) dimeusi. ns or -pecimeu.

The test" oi the effect of me isturc were made 01 t\\) :'oft .. of
ties, 01 e treated and (Joe untreated. anti cov red perc ntaaes (
moisture varying from 15 to 50 -rtf cent For an increas« 111

moisture oyer this range It was found thai the resistance W;lS

decreased approximately 3,000 times in the' case of the t reat cr]
ties, ami 1.000 times with the untreated tib. the variation be
tween the...c limits being' 110t quite uniform. It W'I~ pJ<111l1y

vhnwn t 1wt under normal conditions an enormous resistance
existed at the end of a uc , due to the dr)·ing out 0; the wood.

Tests on three species of pine, red oak and red g-um showed
that red oak and red gum have the lowe t resistance. the resist
ance of the pines averagtng about ..20 til'lC as much. Campara
o-;\"C tests on tie s treated with var-ious preservative pr0CC"("
and ne of similar grade untreated, sho« ed that in ,<cna,l the
.. sistauce is decreased by treating, Lnt in a few insta -ices a
slight increase was not cd, The greatest effect of a preservative
"a' fnnod to be that of the Fbano crude oil process, which de­
creased the resistance of the specimens tested On an average
about 60 per cent. Tics treated with zinc chloride showed that
the resistance varies approximately inversely as the nmount qf
the salt present. Treatment with a soluble salt o~ this kind ,lid
not change the behavior of the resistance with respect to the
percentage of moisture present, Only the amount of the res ist
ance \\ as changed. Treatment of timber by different creosote
processes did not greatly change the natural resistance c f til
timber,

TIle re i stance of wood W;tS found to be least when measured
parallel" ith the grain. and greatest when measured -angeuually
to the growth rinas, an intermediate value being obraine when
the measurement was t.iken radially with the growth rings
Resistance was found tr- decrease rapidly with an increase in
contact pressure, and in a nearly direct proportion tl1 t"(' in­
crease of temperature. hctween the limits of zero and .;0 deg
Centigrade.

The tcsts <eem to show that, due to an electrolytic eff~ct. the
resi:tance increaseR rapidly when the current is first applied anlJ
gradually hc;oCOfllC'!" ("on~tal1t. On opening the clfruit the rc:ver~C"

l'henomtl1oI1 ie=; ohsen ~d. as the resistance LIl1s off rapidly at
the in,t. nt the cIrcuit i< broken. ami graJ' lIy apprn~chc thc
'alue thac existed before thc current was applied . All the te,t·
go tv 'ho" that tbc conductivity of woot! i, due primarily to the
pre~ence in the pores of an electrolyte f0f111l'd. by an aqucou~

solution l f the salts found in the natural timber or of the e
Ralts and otherR artifiCIally introducc'!. The resistance of tim­
ber <aries directly with the length and il1\·er,ely with tl.e crn"
section, which is the law that applies to all conductor;.
As~umillg the worst conditionR fur le"kage coYereo by rhiR

teRt. I. e., red oak tics tre~ted with zinc chloridl.'. laid in w(\
hallast ~nd with wct rail hearings, the resist~nce between th,­
rails of a hlock one mile in length would approximate .10 ohms.
This would permit a leakage Cllrrent of .05 ampere t I t10".
wilh the baltery voltage 1.5 volts (four '-(ravity cells , e'lell .75


