
ht•ing lo!-t iu not fitting for !ht> (·mulitions i11 those liue::i 
wh1•n• lpc·hni{·n] mPn nn· in tii>umncl . 

.\t the aftPrnoon st•ssh)tl. the first Jlllf)er wn~ h;i. Pro­
f,·s--or (', F. Hurg,•ss. nf 1111' 1·11i\"1•r;.i1y of ""is,·orn•i11, iu 
whidi ht' rp1•u111111 .. 111I1•d !ht> upp()iulm.-ut of n 1·11mmittl'I' 
t,, nimpilc a suitablt• list of h1111ks on ,·:1rio11:,; hra1wh1•s of 
1•11,-:im•prini; and :1pplit•d s1·i,·lll'l', for ;::ni,larn_·t> to lihrari:tllii 
in obtai11i11,i: luwks for pnhli1· n11d :-.d1nol lihrnril•s. Thl' 
,·0111111itt,,p w,1s stii1s,•q111•111!_,-;ippoi1111•1I. to nc·r wi1li I\ sim­

ilar eommiltt•c of tllC' I\':itioual l-;1lm:ational A.ssudntion. 
XndL a list is 1,.:Tt•atly 1H•1•,h•d i11 nr,h•r 111 t•1H•o11rn,i.:c• lib­
rary c·11111111it tl'PS to g-iH· mnrp fa ,·,,n1hle 1·011sidPration to 
tltt· Sl'1P◄ ·1.i"n 1,f works on l'UJ .. d1w,,ri11;..:-. 

Tlii:- pnpt•r wits fnllnwt•d Ii.'-· :1 dt>i•wri11tion ill11stn1t1·d hy 
lallkl'II slitlt•s 11( ][u11stn11 11:111. l'uin•r.,ity of l'PnnsyJ. 
,·ani:t.. l'roft•ssnr II. "·· ~pa11;.di•r r!f'scrilwd Thi' hnil1linc:. 
sp11k(' of its :-.timul:lling l'fft•d on pro1hl('i11g-H lu•;ilthy 
s,u·ial Pll\"irouml'llt :1111] 1]ps1•rih.-,I thP dt•lails ◄ •f lilllllilJ,!"t'-

1111•11t whit-Ii i:--pr:11·1i1·nlly 1111,ll'r llil' :-twlt'llt l11,1ly. Tl1e 
111•xt paJlt'r, by l'rufto:--s1,r C. I.. l 'ran1lall. 11f ( \Jrm•ll. 011 
··,\t,11l1•r11 J.arig-ua~t•s iu J•;nc-iuf'Pri11g-('oursps," t•n,kt•il a11 
1•,ti>r11k•d diM·ns:--iu11 11{ tlu·ir ,·aluc :is a ,·nfturP ~Indy. 
l'rofpssor J. H .. Johnson slnh•d that th(• hn~·:-1 nn• 11nw 
lu-i11i: t:rowdnl to the ,·t•Q' limit, nwl IJL'llt'r results mi;:ht 
hP 11htailw1l J,y :-:nl1stitutini: for 1he Iang-u:1..:-t•i,. !<()Jill' of 
1h1• ruurl' humani,til- stwlii•-:, as c•,,1111111·r1•ial J.:"M;:r:,phy 
:111d l1a11kin;..: iutPrL•sls. '.\Ir. K;,11t lwlil·n·d lhat tl1P'-(' 
s!udi1•s (•ould l,1• rPnd li_r Hll)" nm' at :tlrnn:-1! rin_r lilllP. h111 
l:111).!"na;..:1•s 1·11uld lw 111:1sti-r1•d 0111..r liy hanl :-1t111l_v. Tl11• 
,i.:1•111·rul opiuio11 W<H st1•n11i:ly irt fan•l" nf F1·1•1wh :ind (:Pr• 
man ,is n-qnin•J1h•11\:-- fur ).!"l':tdnntiou.. It was sui.:-i.;1•,t,·11, 
liow1•\Tr. that thP:--1• 1·u11\d hi' '-ludi,·,l h1•fu1'C' l'll1r.in,·P, ns 
was dom' iu 11w• uf tilt' \\'1·-:lt•rn 11nh·1•rsiliPs. 

Tiu• f111lnwi11g-:trt' tht• 11!'\\"])-Plt-l"fl•tl Pllit·t>l"S ,.f I 111· :-:o 

l'n•si,\(•111, H"l1(•rl 1-"ll"ldwr. Jlir1'1·ti,r 11f Tli.1y,•r Hdmol, 
PHr(n\lJuth C'oll,·i.:-1•, lla111n·1·1·, \'. II. 

\"i('l'-Prl"sidt'rl\:--. :-:1orn1 B1111, l'ni\Pl"Si!~ of \\'is1•◄ 111sin: 

t', '.\I. \\'oodwarll. \\'11shi11~to11 llni\"t•rsity. 
:-.1•1·rPtary, 11. :-: .. l111·uli.v, ('.,nll·ll Cuin•rsit_r. 
'l'r1•:1:--m·1•r. ( ' .. \. \\.:ildo, 1'11rt!1tt• linin•rsit:y. 
'.\ll'ml•\'l":-< 11f (',,un,·il: 1·111il 1nn:t, C. F. AJ\p1i. '.\lassa 

d1us,,tts l11stit111t': 111dil \!Ult, \\' .. F. '.\I. Coss, l'ur1hu•; 
'I'. 1;r:1~-. Hnsf• l'o]~·t,-!"hnic·: D. ('_ Jlumplm•ys, \\'ashing 
tun :111,J L1•1· 1·uin-r,-.i1~ t ►. II. Laudn·fh. Uniou; \V. U 
Hay111u11d, H1·11:--.._,.1:1,•r I,. 1-:. H,•h1•r. P1•1111sylrn11i1l St:111·. 
I,. ~. Han,\01\ph. \'iri,:-i11ia l'.,])t,•d111ic• lnstit11fr. 

Electric Interlocking Near Sixteenth Street, Chicago.* 

011P of the largest inkrlocking plnnts ever instnlled in 
the United St:ites h:ls re{:eutly beeu eumpletct.l by the 
'J'nylor Sign:11 Co. of Ilnfl'nlo rit the crossings of the St. 
Churlc-s Air Line nnd the C '.hic·ni:n, :\fodison & Northern 
with the Chicago, Rock Jsl:unl & Pncific and Lake Shore 
& Michii;nn Southern nenr Hixteenth 1mt.l Clurk streets, 
Chicago, the nrrnugc•mt'llt of tracks, switch('s nn1l 8ignnls 
lwini; as shO\Yn on the nccompnn;dng diagram. It will 
1.m noted that eig-J..1t hritlges, s1m1rniug from two to six 
trncks. ore IISC'cl to" 8UJ1port tlw high signals; 11\su lhnt a 
dt·riwhridgf' is hult-loc·k ◄ •d :111tl sig-111111'<1. The !lJ)\mrntm, 
is lhf! Taylor "nl\-1•l('1•1rif•." 

'!'here nre approximakly l;iO regular train t1111Yf'IIW1Lt,,i 
ilnily 011 lhP ('hi1·:1,i.:u, i\Ja11iso11 & 1'11.-11i .. 1•11 a111l Ht. 
{'harlt!li Air Lill(! tr:wk:c,; nml jfHl on thf' ('hir-:1,i.:o. H,-,<'k 
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Slip Switches Worked by Taylor Electric Motors-Sixteenth Street, Chicago. 
Luoki119 Sortfh fro,n "A .. " /lfufors Un.covered. 

Electrically Operated Semaphore Signals-Sixteenth Street, Chicago. 
Looking North, 

1he pro11cr movc-ment of signals, switches, derails nnd 
locks, nnd the machine would be 75 ft. long if one spare 
space is allo,ved to each cighl working levers. It woulcl 
r<'quirc nt lcnst thrf'e mPn constantly for its operation , 
awl probnhly four iu the early morning anrl evening 
huurs. 'l'h1! Tnylor nrnchine Pmploycd is 20 ft. lung·, 
am\ n!lJUil'L'S one mnn for its opt•rntinn. except. during tlw 
,·arly mnrnin~ a111l 1•v1•ui11g-hours, whr-n 11. "split-trit-k" 
man ii-; u:-1<•1I. 'l'hn~. in this '1'11,rJor plnnt, four 1•ight-hour 

11f 55 cells ench an1l of 150 amperf'-hour t:npacit~·. th,,:w 

batteries Lein;; charg-cd by a direct co1111<'cted :2½-k.w. 
J.:..:HCl'ttlor, drin·n by a. G-h.p. gasoline eugiue. Duplicutt! 
~e11erutors nud cugincfi nre furni:,,;hed to ennhle repairs 
to be made to machinery and hattnies without nffecting 
1 he operation of the nlnut, euch engine nnd generator 
lwiug capuble of furnishing all the current required to 
dmrg-e the hnltf'l'ies nnd l"o light ull the signal lnmJ)s. The 
switd1l,oard is so arrangcd-thnt these lamps cnn be cnn-
111•ctcd to either one of tlw two batteries or to either one 
nf Hw g-c11eral.ori,;. n111l ulso pro,·idcs for connecting either 
11( the b:ltterics to Pith,•r of the generators for chnr.~in:::­
,ir fur counedi11g them to the interlocking mnchine, fllr 
lhi• t·ontrol :tllll 0JH'l"!lli,u1 of swiu•lt :1111\ signal motor~. 

Th.-, J,,,·p1•s art! i11ll!rlot:k1-d mech:1nically hy <'rnsi-t-lol"k­
i11;.: ,·,•ry sirnihlr tu that used iu the m:11111:ll i!ltPrlo..:king-
111w·hi111•s, the Jirst Jl:LI'{ or ll U\11\"l'llll'll[ uf :t ]p\"\']' in 

1•itllt'r tlirPdiun hwki11i;:-:111 olh1•1-=-swi!t-h :1111! ~ii:11al 11:vcrs. 
1111• mun•m(•ut of whi("h wouhl set up a route conllictin;: 
with the UL'\\" position of the switch or signal controlled 
hy this lever. Tl..ie intc•rmclliale p:1rt nf the r11oyement. 
l'ffPt.:ts the dmnge of tl1e circuit <'ontroll<•I', whiC'h is at­
lac:hed mediauicully to the lever, from the .;uorwal" to 
the "reverse" position or ,·ice versa. The final part of 
1'111! movemeut rclcnsea other switch untl signal levers 
whose movements help in setting up the route, and 
\\"011ld conflict with the original position of this particu· 
br swikh or signol. '£he )eyer is stopped nt the end 
of the intermediate part of its moYement in either direc· 
tion by a latch. This. lutch is forced into llluce to lock 
the lever by n cam on the lever itself so thnt the lc•ver 
i~ certain to be stOJlped hy the l:1tch ns nnythinl{ that 
t·oultl prennt the latch i:oing- into pince would stop the 
l1•rur by meuns of the cmn. The latch is diseu.:uged at 
I he 1,rupor t irne by :rn electro-mng:net energized by n cur· 
r1•11t 1hfff'lopcd by the switch motor acting ns n .i:euerator 
nftcr it hns performed its work of mo,·ing nnd locking 
the switch, or by the signal motor when the sigunl is [Hit 

lmck to normal. 
Taylor Electric Interlocking Machine at Sixteenth and Clark Streets, Chicago. 

(' .. N. I . • t /' .. ; l-1. 8 .. 1(; JI.:,·.; G., 11. & 'S.; St. Uha.rlcs A.ir J,i11c. 
The construction of the switch-operating machine is 

1mch that. the preliminary part of the movement with• 
drnws the bolt from thu lock rod. 'l'bis same part of thti 
mmremcnt lifts the detector bar, which is the same as 
the bar used with manual switches. The inter­
mediate 1inrt of the movement effects the transfer of 
the switch points from one position to the other, and the 
final part of the movement replaces the bolt in position to 
lock tile switeh and lowers the detector bar into place. 

lsl:rni\ & Pul"lfic arnl Li1ke ShorP & 1\Iichii;:-un Suuthem 
1rad:s, in adtlition to which thC're is a very hea'\'y switch­
iu.i: mon'llH.'llt; nnU as both 1he <.;hi1·ngo, Hock Island & 
Pnt:ifk nnd LflkC' Shor(' & Mic·hi.1.rnn Southern run munv 
suburban irnins, the movPments O\'Cr the crossing i~ 
the early morning nud e,•euiug hours is especinlly bea,•y. 
A 111edu111il'nl Jllnut would r,,quire JUO working lcven:i for 

•For ft more lletullcd description of tht' 'l'nylor npparatul! 
see the Railn'f:td Uazct/e Sept. 28, 1000. 

mPn handle the mnchiue more ensily thnu tcu t..'ight-hom· 
Hll'n could handle n mechnnicnl plant. 

A. feature distiug:uil"hing the 'l':iylor from :111 other in­
terlocking systems is thut the sole powr!l' em1 ►loyc1l for 
('ffoctini::: and controlling the RWitch nnd signal moYe­
ments is electricity, and ut this, ns well as oth(.•r large 
plnuts installed by the 'l'nylor Signal Com():tny, the sig­
nnl lnmps :ire lighted by electricity. The electric current 
ii; dcrind from storage batteries, there being two set~ 

A mechanicnl clutch operntes to disengage the motor 
from the rest of the mechanism at the time when the 
Jock bolt is fully home. This prevents any shock to the 
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machine, and leaves the armature free to rotate under 
the influence of acquired momentum.. The final part of 
the movement of the lock bolt actuates a circuit con­
troller, whose movement disconnects the motor from the 
source of power and establishes another circuit including 
only the motor and the indication magnet on the inter­
locking machine. The rotation of the armature due to 
momentum, develops a very strong· current which ener­
gizes the indication magnet and thus disengages the 
latcb from its connection with the cam on the lever, re­
leasing the lever and permitting it to be moved into its 
final position. This method of indication and releasing 
the locking is another of the distinctive and valuable 
features of this system. It will be seen that, as the 
indlcation current is derived from the switch motor it­
self. and as this cannot be developed until the circuit 
controller at the switch is reversed. and as this reversal 
is effected only by the final movement of the lock bolt. 
the getting of this indication and release is assurance 
that the switch is home and locked. The current gene;, 
rated by the switch motor not only serves for indication 
purposes, but also serves to stop the rotation of the 
switCh motor quickly and without shock after it has 
performed its proper functions. 

The signals indicate in only one direction-that is, 
when going to the "normal 0 or "stop" position. An in­
dication in the "reverse" position is generally unneces­
sary as usually no other movement depends on the signal 
clearin&". But, when the clearing of one siguo.l is de­
pendent upon the clearing of another, aa, for example, 
when a distant signal is to be cleared after a home sig• 
ual, this is provided for by taking the distant ~ignal cir­
cuit through a circuit closer operated by the home signal, 
and so connected that the home signal must be cleared 
before a circuit can be established to the distant signal. 
The current for operating the signal indicating and J:e­
leasing mechanism when the signal lever is put back to 
"norJllal" is derived from the signal motor acting. as a 
generator. It is driven by the counterweight, and the 
ch·cuit is established for this·current Qnly when the arm 
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signal at "clear:• and, assuming the signal to be held 
clear two minutes on an average, this will amount to 
15 ampere-seconds, or a total for each signal movement 
of 19 ampere-seconds. Assuming a thousand train 
movements at this place daily and an average of four 
switch and two signal movements per train, it would re­
quire 33.88 ampere-hours of current per day. 

At this rate, one set of batteries would last on one 
charge abollt four and one-half days. With the ordinary 
usage the batteries will have, their efficiency is about 75 
per cent., and the efficiency of the generator 80 per cent. 
It wiU require, then, about 8½-h,p. hours to store up this 
33.88 ampere-hours of current at a total cost for fuel of 
nine cents; or at a cost of one cent for 444 switch and 
222 signal movements. One set of batteries can be 

St. Chal'les Air Line. 
Chicago, MaQison & Northern. 
Chicago, Rock Island & Pacific. 
Lake Shore & Michigan Southern. 

Switches and Signals at Sixt~nth a:nd Clark Streets, Chicago-Apparatus Made and Installed by the 
Taylor Signal Co., Buffalo. N. Y. 

has nearly reached the horizontal position. This current, 
besides its use for indication purposes, serves to stop the 
fall of the counterweight without shock. 

Th~ conducting wires of the Taylor system are en· 
closed in wooden trunking. The trunking is supported 
every 8 ft. on stakes a little above ground. It has been 
found by experience in electric block signaling extendiug 
over a number of years that this construction is reliable, 
and that the conductors are durable, and especially more 
durable t_han small galvanized pipes placed under 
ground. 

In considering the cost of electt-ic opet·ation some fig­
ures may be interesting. It is found that the maximum 
current required to make a switch movement is seven 
amperes and the maximum time three seconds, or 21 am­
pere-seconds. It requires a maximum of four amperes 
for one second to 1·everse or clear n signal, or four am­
pere-seconds. It requires on~eighth ampere to hold a 

chnrged in eight hours at the normal rate from one gen­
erator so that the engines need be run only eight hours 
in four ruid a half days. 

Ow-ing to the fact that the engines are used but lit­
tle, and under favorable conditions, they require little 
attention, and are run and looked after by the levei•man 
or signal repairman. 

Because-electrical energy is used in the operation of the 
plant, it is l)OSSible to light the signals with electricity 
without additional apparatus, thus saving the expense 
of the care and lighting of the lamps. On account of the 
nnture of the power employed, the switches and signo.ls 
a.t a great distance are bandied, and the indications are 
returned as quickly as from those near the tower. Of 
course, larger wires have to be used to the distant func­
tions, but it is thoroughly practicable to get these results 
at a reasonable cost, while with any other form of power 
transmission it is not practicable. 
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Car Accountants' Convention. 

The 26th annuo.1 convention of the International Asso­
ciation of Car Accountants wns held at Detroit June 19 
and 20. Papers were read by Messrs. G. P. Conard and 
W. H. Rosevear, and reports were made by the commit­
tees on car service, on large cars and on light loading of 
cars. Mr. Rosevear's paper consisted of reminiscences, 
which were much enjoyed by his hearers. Mr. Conard 
enlarged upon the usefulness of the car accountant and 
his excellent opportunities. The man in charge of car 
service gets a comprehensive view of the whole of the 
operations of his railroad. He is compelled to become 
thoroughly posted in geography, and he learns all ltbout 
the fl.ow of different kinds of traffic; he may learn the 
local conditions all over his own road, get experience in 
station and yard work, and in studying the make-up 
of trains he may become familiar with the physical con­
dition of roadway nnd equipment. With all these ad­
vantnges the studious and energetic man may become 
fit for any of the higher positions which • his ambition 
leads him to seek. The records show that men in the 
lower ranks have as good an opportunity as ever they 
had to secure the higher positions. Mr. Conard a1'so 
spoke of the growth of this department. When this As­
sociation was organized many of its members were only 
chief clerks, but now they are at the head of essential 
divisions of the operating department. A certain num­
ber of roads which then employed 56 clerks for this work 
now employ 439. 

'£he Committee on Cnr Service showed that much un-

necessary work Is cnused by improper abbreviation of 
names in j1J.nctiou cards, ns, for example, P. G. for K. 
C. P. & G.; '"£erminal," meaning •.rerwinal Railroad As­
sociation of St. Louis. Clerks cannot be expected to 
know these nicknames. The committee urges all rail­
roads to give full information to the Equipment Register 
about the capacity and dimensions of their cars, about 
freight junction points, and changes in names of sta­
tions, etc. Members do not take enough care to have 
all mileage of refrigerator cars properly credited to that 
class. The rule requiring foreign cars to be promptly re­
turned home is not reasonably lived up to. 

'£he committee on large cnrs has been working in con­
nection with the American Railway Association, the ac­
tion of which has recently been repo-rted in the Railroad, 
Gazette. The committee urges that the cubic capacity 
and the inside length of all box cars be marked on the 
outside of the cars. 

Sending out cars with lighter loads than they might 
carry is due mainly to two_causes-faults in the freight 
classification and the lack of careful supervision. The 
last point needs constant attention. Economical loading 
of cars must not be trusted to agents and others who do 
not appreciate the importance of this economy. 

'£be committee 1·ccommends that train reports sent to 
car record officeL·s should show the weight of the 1nding 
in the cars. 

The President of the Association for the ensuing year 
is Mr. 0. W. Stager (P. & R.), Philadelphia; Secretary, 
L. G. Corcoran (P. R. R.), Buffalo, N. Y. 

Foreign Railroad Notes. 

The French slope of the Pyrenees is cut up by long, 
narrow valleys, some of which have extraordinarily at­
tractive scenel'y and are much frequented by tourists. 
ID one of these two electl'ic mountain railroads have 
been recently opened, both having their connection with 
the steam railroad at Pien·efitte, near Lourdes, and ex­
tending thence one to Cauteretz and lhe other to Luz, 
where there are famous bot springs. 

Tbe gates at level crossings lu Belgium have been 


