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tives are included in the property acquired,

besides rails enough for 250 to 300 miles of

construction tracks; many steam shovels and

dredges also are included. While generally

the wooden portions of machines have been

destroyed by the climate it is surprising how

little the metal parts have corroded.

The ﬁrst work of the present commission,

which will occupy two years, is to determine

upon the most practicable plan to adopt.

Plans are to be considered for high level

canals having six, four, or two locks, or for
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a sea level canal having one lock at the Pa-

ciﬂc ocean end. The estimates for a canal

having six locks have been placed at eight

years for completion, and at a total cost, in-

cluding the 50 millions already paid. of 200

million dollars. Recent borings have resulted

in establishing the fact that it will be more

feasible to build a sea level canal than was

at ﬁrst considered possible; and while Mr.

Wallace is not ready to make any deﬁnite

recommendation to the commission at this

time he feels that it is reasonable to con-

sider that a sea level canal with one lock

can be built by spending 50 millions more

money, and 50 per cent. more time than

would be required for the high level, six-lock

canal. By this plan 36 million dollars of the

carried on at Panama and Colon, including

the building of water works, sewers and pav-

ing, all intended to make the sanitary con-

ditions of the isthmus excellent. This work

involves the expenditure of over half a mil-

lion dollars. During the past three months

he found the maximum temperature to be

86 deg. Fahr._, and the nights cool. In con-

cluding his address he paid a high tribute

to Governor Davis, under whose administra-

tion conditions on the canal zone have been

admirable. He denied that there had been

any friction between Gov. Davis and him-

self, and incidentally stated that if there

had been as many newspaper reporters on

the isthmus as there are ties on the Panama

railroad more misinformation could not have

been published about conditions there than

has been given to the reading public.

Signals in the Subway!

The installation of the block and interlock-

ing signals in the New York subway involves

at once the use of old and well-tried methods

and appliances and also the application of

some entirely new principles; and the pro-

vision of mechanical and electrical safe-

Block Signal and Dwarf Signal with Automatic Stop.

estimate of the former commission for locks

would be released and be available for extra

excavation and river diversion work, inclini-

ing a seven-mile tunnel for ﬂood waters. He

is satisﬁed that the high level plan can be

carried out within the estimate of the Isth-

mian Commission both as to time and money.

There is a difference of 10 ft. between the

mean tide levels on the two sides of the isth-

mus, and while the ﬂuctuation of tide is

less than two feet on one side, it is ten times
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voltage is used, and with good results, but

there the traﬂic is not so enormously heavy

and the chances of derangement of the deli-

cate mechanism of the signal relays by a.

sudden rush of current or drop of voltage

in the return rail are not serious. Prelim-

inary experiments made on the North Shore

Railroad in California by the Union Switch

& Signal Co., which installed all the signals,

showed that an alternating current track cir-

cuit could be successfully used with a high-

voltage direct-current return power circuit
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provided, the return power circuit was car-

ried through only one rail with the other

rail insulated at the ends of the blocks and

all of the automatic signals in the Subway

were designed on that principle.

Current for the signal track circuits is

supplied through 500 volt a.c. feed wires

from the substations, which run through

the tunnel from end to end. Each sig-
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Automatic Block Signal and Train Stop

nal_ post at the entrance of a block

section carries a step-down transformer

with two secondary coils, one of which

delivers an alternating current of 10

volts for the track circuit and the other de-

livers an alternating current of 50 volts for

the signal lamps. The low voltage secondary

coils are connected across the rails at one

end of a block section and the track relay

is connected across at the other end of the

block, with a choke coil interposed to keep

out the direct current. The action of the

relays is similar in every way to those used

with continuous current circuits.

On account of the limited clearances in

I

the tunnel and the conditions of night which

prevail, the signals indicate by color and

not by position. The appearance of the sig-

nal and its auxiliary apparatus is shown

in the accompanying illustrations. The

mechanism controlling the indications of the

signal is enclosed in a cast-iron box about

9 ft. 9 in. high, and 10 in. square, mounted

on a concrete base between the tracks. In

the bottom of the box are the air cylinders

and the electro-pneumatic valves which con-

trol the admission of air to them. The dis-

tant signal is below the home signal, in

accordance with standard practice. For each

of the two signals, the home and the distant,

a bull’s-eye lens of white glass is mounted

in the front of the case and behind it are

two 4-c.p. incandescent lamps connected in

parallel and both lighted so that the

light will be maintained even if one

is out of order. The color indication is

given by colored glasses

mounted in slides 01'

frames which are coun-

terweighted and are
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until after the train has passed, after which

the device will resume its stop position.

The accompanying diagrams show_ the

track circuits and the operation of the auto-

matic train stop on a typical section of one

of the express tracks. The rail Y acts as a

return feed main of the power circuit and is

not insulated at the ends of the block sec-

tions. The rail X is insulated at the end of

each block section just beyond the signal post.

The current for the track circuit is supplied

through the secondary coil of the trans-
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former which is mounted at the end of each

block. Current-ﬂows at all times through

the rail X,-through the signal relay at the

beginning of the block and back through the

rail Y to the transformer. The relays have

two armatures, M and N, which are normally

held up. If now a train enters the block

ahead of signal 1 (lower diagram), the relay

at 1 is de-energized and both armatures drop. -

When the circuit at N is broken. the electro-

magnet of the pneumatic valve controlling

the home signal at 1 is deenergized and this--

cuts off the supply- of compressed air which

allows the signal to move to the stop posi-

tion by gravity. The movement of the home

signal,blade at 1 opens a circuit breaker in

|l|lll]||| 5/vmqv Baﬂery

changing the other parts to suit. The

switches are all operated with motion plates

instead of the usual bell-cranks. There are

23 interlocking machines with a total of 383

levers, situated as shown in the following

table:

No. levers.

3'.’

16

.\‘o. machines.

(‘ity llall . . . . . . . . . . . . 3

14th St. . . . . . . . . . . . .. "

18th St. . . . . . . . . . . . . .

Spring St. .

4:111 SI. ..

721 St ..

96th St. . . . . .

100th St. 103d St. . . . . . . . . . . . . .

lllltli St. .. . . . . . . . . . .

lltiili St. . . . . . . . . . . . .

Manhattan Viaduct 13'-‘m St. . . . . . . . . . . ..

145th St. . . . . .

ll_V('kXm1l‘l St.

135th St. ..

Lenox Junction .. .

l-1-3th ‘St. . . . . . . . . . . . .

Lcnox Yard . . . . . . . . . .

\\'estchester Ave

St. Ann's Ave. .. . ..

Freeman St. . . . . . . . ..

176th St. . . . . . . . . . . .. 56

The small machines controlling single

crossovers are mounted in neat boxes on the

station platforms and will not have a regu-

lar attendant. They are so arranged that
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Interlocking Machine at Eighteenth Street Station. Interlocking Cabin at City Hall Station.
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recording gongs in every station and also in

the train despatcher's office, general super-

intendent's office and all of the sub-stations

and power houses. In case of ﬁre in the

tunnel, the station men are instructed to pull

the city ﬁre alarm located in the passenger

station which is nearest the scene of trouble,

every station having one of these. The men

in the electrical sub-stations, on receipt of

either a ﬁre or an emergency alarm. imme-

diately shut off the power from the third-rail

in that station so that there will be no dan-
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ger to passengers walking through the tun-

nel. This entire alarm equipment has been

furnished by the Gamewell Company.

All of the general features of the instal-

lation of the safety devices and signals on

the line were worked out under the direc-

tion of _Mr. George Gibbs, Consulting Engl-

neer for the lnterborough. Mr. J. M. Wal-

dron, Signal Engineer for the road, super-

vised the installation. The Union Switch

& Signal Company made and installed all

of the apparatus under the direction of its

chief engineer, Mr. J. P. Coleman, and Mr.

Sidney Johnson, who had entire charge of

the actual work of construction. Mr. H. M.

Sperry, general agent at New York for the

Union Switch & Signal Co., suggested the ar-

rangement of the double overlaps. which is

one of the most novel and important features

of the installation.

All-Electric Interlocking at Oakdale, Tenn.

The Cincinnati, New Orleans & Texas Pa-

ciﬁc has installed power interlocking at

tunnels 25 and 26 near Oakdale, Tenn., in

which one of the switches is 2,636 ft. from

the cabin and one deraillng switch 2,996 ft.

From the north derails to the south is 3,951

ft. " The apparatus is the Taylor all-electric,

of the General Railway Signal Company, of

Buffalo and Rochester.

A plan of the tracks embraced in this plant

is given herewith. it will be observed that

alliof the switches and signals are out of

sight of the signalman. The switches are

locked automatically by track circuit locks

controlled by the presence of a train at any

point between A and B, and we are informed

by Mr. Short, Superintendent of Signals, that

trains are run through the single track sec-

tion without either time-table or train

orders, movements being governed entirely

by the signalman by means of the sema-

phores. The arrangement of the relays for

actuating the locks is shown in the drawing.

Either track circuit, when shunted, locks the

levers of derails 5, 6 and 9, and of switches

6 and R

Signals 1, 2, 11 and 12 are slotted so as to

afford immediate rear end protection. There

is an electric lock on derail No. 9, which is

closed by a northbound train when it reaches

a point 2,000 ft. in the rear of home signal

No. 12, and an automatic annunciator in the

cabin is rung from a point 1,600 ft. farther

south. Trains from the north are announced

