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In i86o the system of locking, which con-
sisted of' slide bars with hooks or locks, was
nioved to & fro by the action of the levers
îhemnselves. It was then found that when the

p)arts becamne orn a lever wbich was sup-
posed to be locked could be moved part wvay.
Tro overcome this difficuty, the spring catch
liandles whicb were used to kecp the lever in
its vertical or back position, similar to that at-
tacbed to the reversing lever of a locomotive,
were titilized in order to set in motion the
locking gear, so that before a lever cotîld be
inoved the spring catch must be lifted, thus
locking other levers, &, when fulhy nioved over
& the spring catch lowered into notch, releas-
ing other levers. Tbis improvement was miade
in 1867. It also liad the advantage of miaking
the locking mtrcb less cunibersonie, an ar-
rangenment whicb as found to be of increas-
ing advantage as the number of levers multi-

1)ied.
At Ille present timne as many as 280 levers

have been placed in une cabin at the London
Bridge terminus on the London, Brighton &
South Coast Ry. We have in Toronto yard
one cabin containing 66 levers, wvich will give
some idea of the growthî of' the interhocking
system.

I will 110w pass on to the switcbes & tbieir
connections. Switcbes are worked by nîcans
of rods, belranks, &c., connected to the
levers flxed in tlhe signal cabins. 111 1870 it
was fotuud that in nîany cases where switches
%vere worked front îbe signal cabins accidents
were hiable to happen, owing to the sîgnalman
Inoving tlhe switcbes wbilst trains were pass-
ing over thein, thus causing wvbat is common-
ly known as the splitting of trains. It then
becamie evident that the switches must be held
perfectly closed & firin until the whole train
hiad pa;sed over theni. This led to the inven-
tion of wh'at is conîmiouly called" the facing
pboint lock. " This apparatus not only effectu-
ally prevents the possibility of the points be-
îng înoved wvile the train is passing over
theni, but also, by ueaus of the boIt luck
connectcd to & worked with the detector bar,
eîîsures the switch being coînpletely closed
before the signal to pass over it could be
given. The detector bar is made abot t 3 ft.
longer tlîan the longest wvheel base of a car
in use on the partictîlar railway. On the
G-'.T. R., tor instance, the length of the bar is
4i ft. Tbis bar bas to be lifted to the top of
the rail, so that it is absolutely impossible for
the sigîîalnîan to mov'e bis lever witbotît lift-
inîg the train, & lie nmust niove this lever be-
h'ore lie cati alter the position of the switcb.

As the speed of the modemn express trains
increased it becanie at once seen of wbat vital
importance it as that the switches over
,wbich the trains rau sbouhd 1w perfectly closed
& securely Iocked in position before the sig-
nal cotîld be lowered, & also to notify the
sigtîalinan in the event of any of the roddîng
or other gear connected with the switehes be-
comiîîg broken or*out of order. For instance,
suppose the switches are set for the main fine
& the sigîîanau isbes to reverse tbemi so as
to set tbemn fora brancbh ine. To do t his lie
wouhd pull over tbe lever connected to the
switch. Should the rods to the switch be
broken, the switch would remnain set for the
main ine. The signalman, thinkiîg lhe bas
set tbe switch for the branch fine, proceeds
to lower the branch signal, thereby eîîdanger-
îng the safety of tlhe train. To overcome this
difficulty a contrivance was iîîveted called a
signal detector. The forîn of detector most
generahîy adoptcd is as follows : A rod con-
nected to the swite-h tongue passes tbrougb a
cast-iron box placed in hune ith the signal
wires. lit this rod a notcb is ctît, & iin t1e
signal wire a slide is inserted wiiichî ill pass
Ilbromîgbi the notch in thev rod if the switcb point
is p'ert-lcthY chose. If 01, thie other lîand tbe
switch tougue is the least ivay open the notch
in the rod wilhl not be opposite the slide in the
signal wire & the signal canniot possibly be

lowered. This was called the detector be-
cause it detects whether or not the switch is
propcrly set.

To reduce the cost of the interlocking plants
a device wvas invented by wvhich the switch &
detector bar wore worked by onîe & the same
lever. Tbis is known as the economical fac-
ing point lock, & is greatly in favor in the
U.S., altbough in England a separate lever-
facing point lock is preferred.

Auother contrivance for reducing the ex-

pense of an interlocker is an invention called
the selector, by means of which 2 conflicting
signaIs are worked by i lever. The action
of the setting of the switches selecting whicb
signal shaîl be loweî cd, of course only i signal
can be lowvered at a time. This effects a
saving, not only of a lever in the cabin, but
also one line of connection from the cabin to
the signal. The action ot the switch moving
to either position sets the ineclîanism in the
selector, s0 that the slide working the signal
for that route is free to be pulled, while the
slide working the conflicting signal is locked.

Owing to the switches being at considerable
distance from the signal cabins, the levers
were found very hard to work. To reduce as
far as possible the friction on the rods work-
ing these switches, anti-friction rollers were
brought into use. These not only revolve on
their own axis, but are also suspended in
curved links. These are specially adapted
for the working of the rods on curved hunes.

In order tQ facilitate the working of these
long distance switches so as to retain the con-
trol of the yard in the hands of i man instead
of having 2 or 3 cabins, Geo. Westinghouse,
Jr., invented his pneumiatic, interlocking ma-
chine, thus giving the signalman much greater
pover. To this, later on, he added the dlec-
tric attachment, & we now have the electro-
pneuniatic systemi, very fine installations of
wbicb are in operation at the Boston & Maine
depot ini Boston, & at St. Louis Union Termi-
nal Station.

In addition to the working of switches &
signaIs, gates or barriers are often worked
from the signal tower, & interlocked with the
signals, s0 as to ensure the gates being
against street traffic before the signal can be
lowered for a train to pass.

Another systeni for working long distance
switcbes is the hydraulic systcm wbich is
largely in use in Europe, but bas not as yet
been introduced in this courntry. The princi-
pal hindrance to the working of the hydraulic
system in this country is the liability of the
freezing up of the liquid. Thjis bas been
overcome by the mixture of glycerine with the
water, which has been found to witstand the
extreme cold of Russia.

1 now corne to the block systems, of which
there are two kinds, the mianual block & au-
tomatic block. The manual block differs
fromn the autoinatic iin that the former de-
penîds entirely upon the vigilance of the oper-
ator, & is worked ini the following manner.
The hune is divided into sections of various
lengths, one train not being allowed to enter
the section until the preceding one is reported
by telegraph as having reacbed the block sta-
tion ahead. Iu order to check the vigilance of
the operator a scheme was devised by mieans
of wvicb the train on entering the section
passed over a treadle which put the signal to
danger behind it, locking it in that position
uîîtil the train was clear of the other end of
the section, when it passed over another
treadle, which released the signal behind it s0
that the operator was permitted to ower it to
admit another train into that section. This
wvas found to wvoîk alrigbt ini sections wbere
t rains were not hiable to break ini t wo, but was
a source of danger in the evetit of a train
breaking loose & the front portion getting
clear of tlhe section & passiug over the releas-
ing treadle while the rear part of the train
was still left in the section, in which case the
operator could lower the signal for a folow-

ing train owing to the fact of the first part
of the train having releascd his instrument.

The autoniatic block, which has been suc-
cessfully operatcd in the U.S., is worked by
means of an insulated rail or track circuit.
The train on entering the circuit pits the sig-
nal to danger behind il & locks it in that posi-
tion until every wheel of that train is clear of
the circuit, when the signal returns to the ail-
right position. In the samie ay in the event
of an open switch or a broken rail the signal
goes to danger & remains in that position
uintil the line is again secure.

I will now pass on to the various means of
communication betwveen the different signal
towers. The simplest system is by means of
telephones, which are very handy, but are not
altogether reliable. The system which 1 now
describe to vou is for recording the departure
& arrivaI of trains at the variouis cabins.
For example, wve will caîl the right-hand ini-
strument A, & the left hand B. A wishes to
send a train to B3, & to notify B of this fact hie
places the lit tic peg or pin in the hole opposite
the section on which is recorded a descrip-
tion of the train hie wishes to send. The
dials on B's instrument are simiilar to those of
As. Having placed the peg in the required
hole A pulls out the knob which sets the ma-
chinery of the instrument in motion, when the
sanie indication is repeated on Bs instru-
ment bv means of electricitv. B then ac-
knowvledges receipt of the message by plac-
ing the pin of his instrument in the hole oppo-
site the section on which the .corresponding
description is written. When both pegs are
remioved from the instruments they return to
their normal position & are rea-ly for another
message to be sent. Another meaus of com-
munication is by the ordinary telegraph instru-
ment.

Before leaving this subject 1 would say that
electricity is of great use ini controlling the
action of the signalmen by means of electric
locks operated by the trains themselves.

Grand Trunk Ilistory.

The most important feature Of the 4 th of
July festivities at Portland, Me., wvas the celc-
bration of the serni-centennial of the G.T.R.,
the original Atlantic & St. Lawrence Ry. from
P>ortland to Yarmouth, Me., having been
opened for traffic just 5o years ago. The
G.T.R. was represented by General Traffic
Manager G. B. Reeve, who, in the course of
bis speech, said :

The Grand Trunk was the pioneer in the
railway field in Canada, & the liue between
Portland & Montreal was opened in 1853, hav-
ing taken about 6 years ini building, the open-
ings of the several portions taking place as
follows:-Longucuil to St. Hyacinthe, in the
spring of 1847; Long~ueuil to Richmond, in

the utun of185; Longueuil to Sherbrooke,

in Aug. of 1852 ; Longueuil to Island Pond,

in JuIlv, 1853.
Froni the Portland end of the line the

building of the road was also in operation, &
the several sections were inaugurated as fol-
lows :-Portland to Yarmouth, July, 1848;
Portland to Danville junction, Dec., 1849;
Portland to Mechanic Falls, Feb., 1849; Port-
land to South Paris, Jan., 1850; Portland to
Bethel, Mar., 1851 Portland to Gorhami, Julv,
1851 ; Portland to -Northunmberland (Grove-
ton), JulY, 1852; Portland to* Islanct Pond,
Feb., 1853; thus connecting the twvo portions
joining Longueuil & Portland with railvay
facilities. Longuetuil was then -the, westeriî
terinuis of the systein. Owing to this fact,
tlherew~er-e consequîtyiavicneîecs
trouble & expenses incurred in reaching the
Canadian metropolis, as the river is 2 miles
across at this point, & freight & passengers
had to be transferred by boat in summner & by
teams across the ice in winter. These diffi-
culties, however, were soon overcome by the


