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Some extent as the frequency increases, for © = 27 x
fequency. The quantity oL is known as the ‘‘reactance,”’
and the quantity v(R® + »’L?) is known as the ‘‘im-
Pedance.” The relation between these quantities is clearly
Shown in Fig. sz.
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A REVIEW OF MODERN SIGNALING PRACTICE
ON AMERICAN RAILWAYS.

By E. C. Carter,f M. Am. Soc. C. E.

A Teview of the conditions existing in the United States

at the present time, with reference to the operation of switches
and Signals, develops the following :—
Centralizeq installations for operating switches and sig-
are limited to (1) those in which the required movements
.of the functions are made by manual force through mechan-
ma! Connections brought to a central point, and (2) those in
Wh_lch some form of stored power is controlled from a central
Point fq, such operations.

The first is represented by the mechanical interlocking
Mechanisy, which is in such general use throughout the world
38 to require no particular description. There has been, in

“erica, very little, if any, change in the details of the ap-

E?ratus or of its installation for a number of years. The use

nalg

_w.l"in. Pipe connections is universal for the operation of
SWitches, movable point frogs, draw-bridge couplers, and their
Tespecti

chap ve locks, COmp_ensated for the effects of -temperatul:e
alsg §es by an equalizing system of cral.lks and levers.. It {s
.~ Very generally used for the operation of home signals.
fo:_-rihconnecﬁons (one wire for the front c?nnectiop and one
nal 2 _baCk) are still used for the operation of distant sig-
owse Which can be located not over 1,300 to 2,000 ft. from the
diStar' Bu,t “.’hen the ‘Signziil has to be Io.cated at a greater
eIeCt?C?’ hqu‘d. carbonic acid gas (s.tored in steel bottles) o;
°Derat'cuy (derived from a battery) is used as the source 0
cal] Ing power, located at the signal and controlled electri-
Y from the tower.
€ Second comprises those in which hydraulic, pneu-
» Or electric power is stored and used for the operation
it‘t € Various functions. Owing to the Sevgre climatic con-
1S which continue in winter for from two to four months
I'Oughom the northern portion of America the use of hy-
razlgl'elc Switch and signal apl.)arau‘ls is su]?ject to such de-
unsat~mfent and such interruptions in operation as to be very
een 'Stactory, A small number of plants of this type have
Othe, T,stal]ed but have been discontinued and r'eplaced by
seDarat?]ndS which are free from the troubles which are in-
Misgj, € from the use of liquids as a means of power trans-
" under such climatic conditions. :
. € use of compressed air has been quite extensive and
VeN a very fair degree of satisfaction as the means for
hig ]zng Switch and signal installations in this country:
(1) 1o nd of power application is re.presented by two types%
fro :” Pressure, in which the air is usefi at a pressure o
oo Ibs5 to 25 Ibs. per sq. in., and (2) high pressure, 8o to
* Per sq, in,
for 501; low-pressure type has many points of excellencei, but
Accgy € reason has not become very popular, pro-bab‘y on
.t of the great number of pipes leading to the switches
T Inquiry develops the fact that no plants of this
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Abstracy of a report prepared for the International Rail-
")I'fgreSS’ held at Berne, Switzerland, July 4-16, 1910. ;
Cago, n]l'ef Engineer, Chicago & Northwestern Railway, Chi-

type have been installed since 1905 anl also that, as the exist-
ing plants require extensive reconstruction or renewal, this
type is giving place to some form of all-electric apparatus.

The high-pressure type is represented only by the West-
inghouse electro-pneumatic system. A very large number of
plants at large and complicated junction points and terminals
have been installed and are in very satisfactory operation
throughout the entire country. It is a recognized fact, how-
ever, that compressed air under high pressure is subject to
a number of characteristic losses in efficiency, which will limit
its use. The loss on account of the heat generated, due te
the work of compression, is unavoidable and amounts to from
50 to 6o per cent. of the energy expended in storing this kind
of power. The losses due to leaks in the distributing pipes
are variable but increase as the system grows older, and often
become an element of serious expense, necessitating extensive
repairs and renewals.

The application of all-electric interlocking plants has
made rapid strides in the last eight or ten years and, as this
type offers very superior advantages, it bids fair to take the
lead. The reasons for this are: (1) greater flexibility in ap-
plication and use; (2) in the storage of the power and its
distribution the losses can be reduced to a very small figure;
(3) the distribution and application of the power is free from
any inherent troubles due to variafions or extremes of tem-
perature.

This type of interlocking development is represented by
the product of four principal companies. The common fea-
ture in all of the designs is the use of motors for the move-
ment of switches by means of gears, a screw, a worm or by a
cam motion plate, any one of these mechanical devices being
susceptible of development to meet the requirements. Signals
are operated generally by motor-driven gears, dwarf signals
sometimes being operated by solenoids.

All power interlocking is arranged so that the completion
of the movement of the switch or signal gives a return indi-
cation at the machine in the tower, releasing the mechanical
locking and insuring that the position of the switch or signal,
as the case may be, corresponds with that of the operating
lever.

The locking between the levers of the machine is mechan-
ical, being generally of the same type as that for mechanical
interlocking plants, though not made nearly so heavy, not
being called on to withstand such applications of force as is
usual in the manipulation of mechanical levers.

Electric locking of the levers in the interlocking machine
may be arranged to effect the following in either mechanical
or power operated plants:— ‘

(1) Advance Locking.—This is generally used at points
where trains pass at high speeds to prevent the taking away
of the route which has been cleared for an approaching train,
the switch levers remaining locked until the train has passed
or unti] the signalman has operated a releasing device which
is arranged to take time, thus requiring deliberation and giv-
ing an interval during which the train can be stopped. The
signal levers are never included in this advance locking but
can, in their proper rotation, be restored to their normal posi-
tions at any time.

(2) Detector Bar Locking.—Electric locking is used for
this purpose in connection with track circuits in yards where
such circuits are used in place of mechanical detector bars.

(3) Route Locking.—This form of electric locking is used
to lock all switches in-a route so that they cannot be moved
in advance of a train after the train has accepted the route,
even though the mechanical locking on the machine has been
released by the leverman in placing his signal lever in the
normal position.



