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THE RAILROAD GAZETTE.

(May 4, 1838

examination of the plans at the outset would have prevented
this misunderstanding. It is gratifying, however, to know
that several important roads mow insist upon interlocking
being complete wherever 1t is put in; that is, that a signal
shall be given for every traffic movement that can be made.
‘Wherever this is done interlocking is appreciated as it can
be in no other way.

As a rule, the proper signaling and interlocking of any
given point requires more study in m dengn and more time
in its ion thaun is y, and
probably managers do not often glve it the necessary atten-
tion, but are coostrained to leave to tho expert more responsi-
bility than be can fairly assume. This can only be an en-
tirely successful way of dealing with the problem if the ex-
pert is thoroughly competent and is allowed to prepare his
own plan of tracks after obtaining full particulars of present
and probable futare traffic movements, and can decide what
money is to be expended, but this can seldom be practicable.

To get a notion of tke time which must almost inevitably
be d in any h f inter”
locking let us consider the case of a dlvislon to be equipped,
with ample appropriation of money, and every officer of the
company ready to facilitate the work. The first work is to
fix the location of the towers, and this may often involve the
purchase of land. 'The towers located and designed, the
design, construction and erection will follow with such
rapidity &8 circumstances permit, but even the distribu-
tion of the material for a number of towers, under the most
favorable circumstances, over a division crowded with
traffic, is a work of considerable time and trouble,
particularly where there is no officer familiar with
the work, whose sole duty it is to look after it.
Only after the location of the tower has been settled can the
working plans be prepared for the signaling, and when these
are made they have to be sent to an inspector who takes
them to each point and reports as to the best run of connec-
tions, the location and height of signals and other particu-
lars necessary i ordering material. While considerable ma-
terial can be carried in stock the interlocking machines and
most of the signals have to be made specially. When ma-
terial has been made, shipped and arrived at its destination
men may be sent to do the erecting. This is one of the most
important parts of the business; for no matter how excellent
the design may be or how well manufactured, unless the parts
are properly fixed the finished signaling shows poor results.
It may seem an easy matter to overcome the difficulties 1n the
way of doing quick work, and it would be so if they were bat-
ter understood, as they are certainly becoming on many roads.
Delays are costly and can only be avoided by baving every-
thing in readiness for the execution of the work. This 18 a

matter which depends almost entirely on railroad officers.
Innumerable delays result from a want of knowledge of the
business. Erecting men are often sent on the ground pre-
pared to commence work, and then it 1s fouad that the tracks
bave to be moved, new switches and frogs put in, some
drainage to be done, signal bridges to be built, and so forth,
all of which should be done before the interlocking men ar-
rive on the ground.

e ———
Street's Highway Crossing 8Signal.

The illustrations given herewith show a device for operat-
ing an electric circuit for the purpose of ringing a bellata
highway crossing to warn teams aud pedestrians of the ap-
proach of a train. The cut shows side and end sections of the
track instrument, and plans and sectional views of the cir
cuit breaker and cut-out. 'The lower left-band figure shows
the circuit breaker,* which is fastened to the horizontal
steel spring (shown in the larger figare) at its end
furthest from the track, an insulator block placed
between them keeping them electrically separate. The lower
right-band figure shows the cut-out, similar in principle
tojthe circuitjbreaker, which is placed at the point of danger
(as a road crossing) to stop the ringing of tbe bell the instant
the train has passed it.

The first track instrument closes the electric circuit and
keeps it closed (ringing the bell) such length of time as may
be desired. The cut-out, actuated by the train as it passes
the crossing, opens the circuit (preventing the ringing of the
bell). This is used on single track roads and is adjusted to
keep the circuit open until the train shall have passed the
circuit breaker on the other side of the crossing, which, of
course, should be operated only by trains moving in the
opposite direction.

The principle of the operation of the circuit breaker is very
simple, as will beseen by the cuts. A flat horizontal steel
spring is fixed to a bracket, clamped to the under side of the
rail, and extends out about b ft. at right angles to the track.
The inner end of this spring or lever presses against the
under side of the rail head, and is adjusted so that the jar of
the train imparte considerable motion to the far end, the ful-
crum being about 6 in. from the rail. The vibrations of the

STREET'S HIGHWAY

ing rods to work alternately apainst each other, causing the
arm of the coiled spring to strike rapidly against the con-
tact points of the small contact springs on the insulator
block, each contact closing the circuit, thus ringiug an alarm
at a distant point.

As the train passes more or lees rapidly over the track, the

CROSSING  SIGNAL.

the whole. It is centrally situated, and does {a general busi-
ness; no particular traffic largely predominating.

I show as nearly as I can from the data supplied by the
published reports of the company (which are more explicit
than any others within my knowledge) the progress of sub.
stitution of steel for iron rails in the main line tracks; and

recoil of the brass spring more p! and con-
tinues its motion long enough for the train to reach the point
of danger, when it ceases striking the points which close the
circuit, and the alarm stops sounding, the time being gradu-
ated by the distance the contact points are adjusted above
and below the arm of the coiled brass spring. As the spring
ceases its motion the vibrating rods come to a state of rest,
and the circuit is permanently broken. The device can be so
constructed and adjusted that it will ring an alarm from a

y give all details, deducible from the reports. which
seem to me useful as means for making a fair estimate of
cost of maintaining in good order, under an ascertained
traffic in the region in which the L. 8. & M.'8. road lies, a
first-class steel-rail track, with its road-bed. My examina-
tion of the matters treated has been directed so as to illus-
trate, as far as I might with the means at band, the value of
the steel rail in railroad economy. In furtberance of the
ends had in view, I submit the subjined tables and notes:

few seconds to 10 or 15 minutes or more, and ring it
ously while a train is running a distance of a few rods to a
number of miles. It will be seen that the device is secured
to the bottom of the rail in such a manner that no wheel
strives any part of it.

The advantages claimed are; Cheapness—The cost of manu-
facture not exceeding 85. Efficiency—*‘ It never makes a
false alarm or fails to give an alarm at the proper moment.”
Durability—It is made very strong and no train or car can
iujure it except by il ClI of mai
This being practically confined to keeping the battery in
order. Itis not affected by the weather, and works equally
well throughout all seasons of the year. 8hould a train stop

It is a perfect annunciator for draw
bridges, from station to station or between stations from a
single block, or a series of blocks, as the train runs from ore
to another.

This signal has been used for some time on the New York,

tried on the Old Colony, Boston & Providence, New York,
Ontario & Western, Pennsylvania, New York & Northern
and New York, Chicago & St. Louis. The inventor and
owner is Rev. B. T. Street, Deposit, N. Y.

Maintenance of Track, and the Steel Rail in Track
Economy.
BY JOHN M. GOODWIN.

In a late equity suit, two in
which I was a witness, each party presented * expert " testi-
mony relative to the cost of maintaining railroad track per
mile per year. The plaintiff, seeking to enforce upon the de-

branch the cost of as'a
merely nomlm.l cbnrge. His witnesses were not unanimous,
by any means, as to just what the cost would actually be ;
but the bighest estimate was very much below the lowest put
in by the defendant, who wished to avoid building the branch
in question.

Here were several * experts” on one side, giving testimony
regarding this matter of annual cost of maintenance of
track, largely contradicting that of about an equal number

on the opposing side. The Master in this case, and in like
cases, in ing details reg which i y such as
that above bed has been given, might, perchauce, hit

lever cause the circuit breaker fe d to, but insul
from, its outer end to move vertically.

At a point about one-third of the length of the lever, measur-
ing from the rail, is mounted on it a similar but smaller
vibrating arm, which has mounted on its outer end a large
coiled brass spring, which passes between the contact points
of the circuit breaker, and in its normal position rests be-
tween and entirely free from contact with either of them.
The contact springs of the circuit breaker are electrically
connected. One pole of the battery being connected with the
coiled brass spring the circuit is permanently broken while
the circuit closer is at rest. The jar of a train on the rail sets
the large coiled spring in motion, this causes the two vibrat-

'“Clrculz breaker is & misleading term, as the effect of the
0 of the instrument is to keep the circuit closed (vot broken)
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somewhere near the truth by * splitting the differance” be-
tween the opposed statements, but he might better say,
simply, that the statements are irreconcilable, and that the
testimony as a whole affords no satisfactory evidence in any
matter at issue.

In a review of the case alluded to I have, for the purpose
of illustrating some general principles, made an exhibit ex-
emplifying actual cost of maintenance of the tracks of a rail-
road in the periods from 1873 to 1878, both years included;
and from 1880 to 1884, both years included. The road on
the a ccounts of which the exhibit is based (the Lake Shore &
Michi; Southern) has i bly more than 2,000 miles
of track, all told; of which main line tracks (including second
track) constitute about 87 per cent., branches about 863 per

cent., and sidings and yard-tracks about 28} per cent. of

over it, it stops its motion and causes the alarm tc cease. | ‘34|
{ When the train starts it iutantly begins sounding an alarm o
at the point of danger.

Lake Erie & Western, and we understand has been adopted | S
as the standard of the company. It is alse in use or to be | ‘s

fendant the building and maintenance of a certain projected i
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COST OF MAINTENAKCE OF TRACK.
Cost per
Gross cost Cost per mile, mileex-
of maintenance, f{ociuding  clusive of
including brid, bridges.
$3.765,219 2051
2,344,082 1, 1,246
2, 637 1,340 1,304
1,806,058 963 205
2,011,768 1,073 984
1 665 794 701
1.672.614 831 n7
1,805.4 927 856
1,946,423 909 852
1,789,417 833 772
1,326,857 616 565

In tbe period 1873-1878, both years included, \‘.be uvenge
annual cost of mai! of track
mile of track, was $1,260.75; exclusive of bridges, $1,188. 48

In the period 1880-1884 (both years included) the average
annual cost of maintenance, including bridges, culverts and
cattle guards, was, per mile, $821.55; exclusive of bridges,
culverts, etc., per mile, $752.89.

In the period 1878-1878 the per cent. of steel track to
road tracks (i. e., ail tracks except sidings and yard tracks),
averaged 47.94. In the period 1880-i884, averaged
86.76. Increase (in percentage), 38.82.

The average annual cost of maintaining track per mile (in-
cluding bridges, etc.) in the periol 1880-1884 was 34.82 per
cent. less than in the period 1878-1878; exclusive of bridges,
etc., it was 87.22 per cent. less than 1 the period 1873-78.

The average annual ton-mileage in the period 1880-1884
was 26 per cent. greater than in the period 1873-1878.

The average total mileage of track for six years, 1873
1878, was 1,850.7 miles, and for five, 1880-1884, it was
2,057.87 miles. Increase of annual average, 208.67 miles,
or abont 10.1 per cent.

The average annual groes expenditure for maintenance of




