Four Recent Train Control Studies

Progress to Date, Possibilities From a Signal View and the Effect
on the Mechanical and Transportation Departments

in Chicago, on October 23, under the auspices of

the railroad section of the Western Society of En-
gineers. The papers presented at this meeting covered
the development of automatic train control with a brief
description of the systems in service or under test at
present; train control as it affects the mechanical de-
partment; its relation to signaling and the results to be
expected from the transportation standpoint. W. J. Eck,
signal and electrical superintendent, Southern railway,

S‘ MEETING on Automatic Train Control was held

presented a paper on “Developments to Date and Installa-
tions.” C. F. Giles, superintendent of machinery, Louis-
ville and Nashville, talked on “Train Control from the
Mechanical Standpoint.” T. S. Stevens, signal engineer,
Atchison, Topeka & Santa Fe System, discussed “Train
Control from the Signal Engineer’s Standpoint,” and A.
W. Towsley, assistant to the vice president and general
manager, Chicago, Rock Island & Pacific, treated “Train
Control from the Transportation Standpoint.” Abstracts
of these papers are presented below.

THE DEVELOPMENT OF AUTOMATIC TRAIN CONTROL
By W. . Eck,

Signal and Electrical Superintendent, Southern Railway, Washington, D. C.

HE desirability of some form of control to safely

bring a train to a stop independently of the driver in
case of conditions endangering the train, was recognized
in the very beginning of railroading. No feasible method
of accomplishing this result seemed possible however, be-
fore the general adoption of the power brake. The
knowledge that the opening of the brake pipe line and the
escape of the compressed air to the atmosphere, would
cause an application of the brakes was immediately recog-
nized as affording a means for automatically stopping a
train independently of the action of the engineer. All
train control devices have been based on this feature
of the air brake system.

The majority of the inventors have considered that the
opening of a valve in the brake pipe line was all that is
necessary for a successful train control. It involves
much more however, particularly in the case of heavy
freight trains. There are more than 5,000 patents on
file in the U. S. Patent Office on the subject of train
control and only about a score have been considered
worthy of service tests and development under actual
railroad operating conditions.

In 1888, Axel S. Vogt, of the motive power depart-
ment of the Pennsylvania Railroad devised the first auto-
matic stop used in this country. It was of the plain me-
chanical trip overhead contact type, consisting of an
arm so mounted upon the signal mast that when the
signal was in the “STOP” position the arm would in-
tersect the path of a glass tube mounted on the locomo-
tive cab. This tube was connected into the air brake
system so that any attempt to pass the signal improperly
would cause a fracture of the tube and the application of
the brakes. With the signal in the proceed position the
arm was removed from the path of the tube.

Shortly after it was placed in service a tube was broken
by icicles hanging from the roof of a tunnel and a pas-
senger train was brought to a stop within the tunnel.
The passengers were rescued only after some difficulty
and no further installation of this device has been made
upon steam operated lines.

In 1891 the Rowell-Potter System, a mechanical trip
contact, ground type, train stop was installed on the Bos-
ton Revere Beach & Lyan. It was entirely mechanical in
construction and operation, power being obtained by
means of levers operated by the moving train and stored

in coil springs. The same system was installed in 1893 on -

the Intramural Railway at the World’s Fair at Chicago,
and upon various other railroads, notably the Chicago,
Milwaukee and St. Paul in 1902 and on the Chicago,
Burlington and Quincy in 1908. The installations on the
two steam roads just mentioned were of limited extent
for test purposes and no extensions of the system were
ever made.

Early Permanent Installations

The first permanent-.installation of automatic stops so
far as known was made on the Boston Elevated Railway
in 1899. It is still in use and consists of a controlled me-
chanical trip ground contact worked in conjunction with
electro-pneumatic block signals. A similar installation
was made on the Interborough Rapid Transit New York
in 1903, also upon the Philadelphia Rapid Transit and the
Hudson and Manhattan in 1908.

This device consists of a lever arm operated by com-
pressed air in conjunction with the signal system so that
the arm is raised above the track when the block is
obstructed. This arm engages the handle of a valve in
the brake pipe should a train attempt to pass a signal in-
dicating STOP. The opening of this valve causes the
brakes to be applied. A speed control feature devised by
J. M. Waldron was added to the Interborough installa-
tion in 1912 which has materially increased the capacity
of the road over that formerly existing with the plain auto-
matic stop.

In 1910 the Washington Water Power Co. installed, on
29 miles of a single track electric interurban line, an auto-
matic block signal system with automatic stops. The
device was similar to that originally used on the Pennsyl-
vania Railroad, viz., a glass tube mounted upon the top of
the cars and positioned so as to be broken by an arm at-
tached to the block signal in case the signal is passed im-
properly when in the stop position. As there are no tun-
nels or overhead structures on this line its use here was
not objectionable.

The Pennsylvania Railroad in 1911, in connection with
the terminal improvements undertaken by it upon entering
the City of New York installed a system of automatic
stops to protect trains using the tunnels under the Hudson
river and throughout the electrified zone extending to
Manhattan Transfer, N. J. This automatic stop is of the
mechanical trip type electrically controlled. The valve in
the brake pipe and the trip upon the ground are of special
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design and so arranged that ordinary obstructions along
the track will not operate the air valve.

Permanent Steam Road Installations

The next year, 1913, the Miller Train Control Com-
pany’s intermittent electrical contact type automatic stop
system was started on the Chicago & Eastern Illinois.
This was not only the first permanent, but up to the pres-
ent time it is the most extensive installation on a steam
railroad in the world. It is now in service on a double
track division between Danville, Ill., and Dolton, a dis-
tance of 107 miles.

With this system an automatic application of the brake
is effected when approaching a signal indication “STOP”
by means of control valve and shoe carried by the engine
engaging with a de-energized ramp. When the shoe
comes in contact with a ramp it is raised and unless the
electrically operated control valve is kept closed by cur-
rent pick up from the ramp the engineman’s brake lever is
moved to give a service application of the brakes. An
audible signal is sounded in the cab each time the engine
passes a ramp. No speed control is used, although it can
be provided if desired. A push button is provided so that
the brake application can be forestalled at any time
deemed necessary by the engineman.

There are 189 ramps, one of which is located braking
distance from the signal at the entrance of each block.
These are controlled by the indication of the signal and
the condition of the block in advance. Only one ramp is
used for each block without preliminary or caution indica-
tion. Ramps are located on the right hand side of the
track and govern in the direction of traffic. They are
about 180 ft. long made of “T” iron with leg upward, and
are supported on the ends of the ties so that the top of
the ramp is 6-in. above the top of the running rail and
5074 from the center line of the track.

The engine apparatus consists of two elements, a com-
bined contact shoe and primary valve attached by insu-
lated brackets to the engine frame or the forward right
hand tender truck, and a control device in the cab which
operates the engineman’s brake valve. The shoe is of the
vertical lifting type, adjustable to engage the ramp. The
shoe assembly may be placed in an inoperative position.

The engine control consists of a cylinder in which is
fitted a plston the stem of which is attached to the en-
gineman’s brake valve. This piston is moved whenever
the contact shoe engages a de-energized ramp thus moving
the brake valve handle to the service position. There
is no source of electrical energy on the engine and the en-
gine circuit consists of but one wire between the contact
shoe and the control valve. Roadside battery is connected
to the magnet of the control valve through the ramp and
contact shoe when passing an energized ramp.

The Chesapeake & Ohio, in 1916, undertook the next
permanent installation on a steam railroad in the United
States by installing the American Train Control on 21
miles of single track between Charlottesville and Gordons-
ville, Va. An extension of this installation to Staunton,
Va., a distance of 39 miles is now being made and is prac-
tically ready for service at the present time.

In 1915 the American System was the subject of an
experimental trial upon the Maryland and Pennsylvania.
It was then known as the Jones system and as such was
tested by the Bureau of Safety of the I. C. C. The in-
stallation on the Chesapeake & Ohio however, has been
materially improved from the form originally tested.

The engine apparatus consists of two contact shoes of
the vertical lifting type attached by insulated brackets to
the forward tender trucks, one on each side. An elec-
tromatic valve is operated through contacts on the spindle
of the shoe so that when the shoe passes over a de-en-
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ergized ramp it causes a brake application. A cab signal
giving a clear and a caution indication by means of elec-
tric lights is also controlled by contacts on the shoe. A
circuit reverser for transposing the circuits for back-
ward operation of the engine, a battery and a reset key for
releasing the apparatus from the ground after a brake
application completes the equipment. Practically all of
the locomotives operated in this territory are provided
with the device.

In the original installation the ramps on the roadway
are located in pairs in advance of the signal one on each
side of the track, the one on the right in the direction of
traffic, being used for the stop and the one on the left

Avromaric Stop aAxD TRAIN CoNTROL SysTEMS TESTED ON AMERICAN

RAILROADS
Name Type Where Tested Year
BUEl i oo i econvinio Insulated truck .. bouthem Ry. 1906
BUILY, s Tstaniid eirivisie Ramp ; & S. W. Ry. 1919
CIATEE 5o s aramm g o pas Inductive Pere Marquette 1921
CHEOFR. o & o sas 5B ord Auxiliary &
Circuit Erie 1922
Fox (A B Yuimes o sirnvio Inductive New York Central 1913
Finnigan (G Pidly cocmasese Inductive L. R, T Co: 1911
Gen. Safety Appl. Co...Ramp .,.o.vccivnny. Spokane Inland R. R. 1919
Gray-Thurber ......... Insulated truck ....Penna. Lines 1911
GolloS  ws s wasmneais ... Ramp contact ...... C. G. W. Ry. 1912
General .. :.venstessenes Ramp contact ...... B. R. T. 1912
Harrington  ........... Overhead trip ...... Erie 1908
Induction Sig. Co......Inductive .......... New York Cntral 1913
International .......... Mechanical trip ....D. L. & W. 1912
Julian Beggs........... Ramp contact ...... C.N.O. &T.P. 1916
Jones (D. C).uvnnrnne Ramp contact ...... Southern Ry. 1910
JOMES. ssntii s writiten = ki Ramp contact ...... Maryland & Pa. 1913
LacroiX .:..eieens s sesa Ramp contact ...... Staten Is. R. T. 1911
M. V. All-Weather..... Inductive ....eos.iss Raritan R. R. 1922
Nevins-Wallace ........ Mechanical trip B & M. R. R. 1919
ORHEE: o i = criisidiom s = waiw Ramp type contact...B. & A. R. R. 1919
S pavias s geioguinios « wbio® Ramp ..ovvvnvnnnnn. . Canadian Pacific 1920
Patterson (H. D.)...... Inductxve .......... New York Central 1909
Prentice’s .vwevsn v osm Wireless «usisprmmiy Canadian Pacific 1911
Ry. Auto Safety . .
Appl. Covvvnneninnnna Mechanical trip .... Pere Marquette 1911
SafBtY e » smsming > & ome Ramp contact ...... Hunt’g’'n & B. M. R. R. 1912
Sanox & Conkell....... Third Rail ........ Ww. & L. E. R R. 1913
Shadle i esaimesssvoes Ramp contact ...... C. I. & W. 1919
SO 45 -« 5005 § $veke RAMD ¢ asonw 3 5 smaaiis 5 AT&S. F 1908
Simplex iisa s sasss s v Insulated engine
. wheels .......... B.R. & P. R. R 1921
SChWEYEr +uveavevcaccns Inductive .......... P. & R. Ry. 1918
Sindebrand-Woticky ....Track circuit ....... N.Y.C &H R 1913
Stexgelmeyer .......... Ramp ............. Big Four 1909
UnIOn oeus s ssimmsins s o Ramp contact ...... DL. &W. 1913
\Varthen (H. J.)-oorivs Overhead trolley ...B. R. & P. 1911
Wbl wuniiossesensi smse Ramp contact ...... Erie 1922
Wooding .....coevvvees Ramp contact ...... D.L. & W.R. R 1916

for the caution indication. The control circuits have
been specially designed to meet local conditions and are
a modification of those used in single track automatic
block signaling. The fixed signals along the roadway
are of the light type, the day and the night indication
both being given by colored lights.

The Chicago, Rock Island and Pacific in 1919 started
the installation of an automatic train control system
manufactured by the Regan Safety Devices Company,
Inc., between Blue Island, Ill., and Joliet, a distance of
22 miles. The device is of the intermittent electrical
contact type with speed control. Ramps are installed
along the right of way in connection with the three posi-
tion upper quadrant signals already protecting the tracks
in this territory. These ramps are 120 ft, long and located
150 ft. in rear of the signal, they are made of angle iron
with a copper insert and mounted upon cast iron supports
bolted to the cross ties. The ramps are connected into
the signal circuit so that their removal will result in the
signals displaying the stop indication.

The speed circuit controller consists of a centrifugal
governor arranged to open and close a circuit at any pre-
determined speed. This governor is bolted to the end
of one of the axles of the pony truck.

The electro-pneumatic valve operates in response to an
electromagnet and controls the brake pipe pressure and the
reservoir supply to the engineman’s brake valve. When
the magnet is de-energized, the valve causes a service ap-
plication of the brakes; this cannot be released by the
engineer but he can further decrease the brake pipe pres-
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sure to apply the brakes in an emergency application.
The shoe mechanism consists of a shoe stem and a circuit
controller attached to the forward tender truck. The shoe
picks up current from the ramp of the proper character-
istic to acuate the locomotive apparatus and to control the
train consistent with the indications displayed by the auto-
matic block signals.

The system is designed to make an application of the
brakes when any of the following conditions exist: (A)
When a train passes a signal in the caution position at an
excessive speed. (B) Whenever a train exceeds a pre-
determined speed while running in a caution block. (C)
At a stop signal, or when a block is occupied.

Acts of the I. C. C. and Recent Tests

The Interstate Commerce Act of 1920 empowered the
Interstate Commerce Commission to order the installa-
tion of automatic train stops or train control that would
comply with the Commission’s specifications and require-
ments upon the lines of any carriers subject to the Act.
To assist in carrying out the provisions of this act and at
the request of the Commission a joint committee repre-
senting the various sections and divisions of the Ameri-
can Railway Association was appointed and started work
in September 1920. All existing installations were in-
vestigated and arrangements were made with the New
York Central and the Southern Pacific for the installa-
tion of types of train control for test purposes that have
not heretofore been fully tried out under service con-
ditions.

Upon the Southern Pacific, the National Safety Ap-
pliance Co., has installed between Haywood, Cal., and
- Halvern, a distance of 414 miles a system of intermittent
inductive train control. This system was tested by the
Interstate Commerce Commission on the Western Pacific
at Oroville, Cal., in 1919. Material improvements have
been made recently and the system is now under observa-
tion by representatives of the Joint Committee,

A permanent magnet of laminated steel, located be-
tween the rails is installed at each indication point. This
is neutralized by a suitable coil energized by a roadside
battery when the block is unobstructed. The locomotive
apparatus consists of magnetic valves mounted under the
tender in such a position as to come within the field of
‘the track magnets. An air valve controlling the brake ap-
plication is connected to the magnetic valve by suitable
piping. No electrical energy is required on the engine.

In operation the field of the permanent track magnet is
normally in position to act on the engine magnets, neutral-
ize their field and permit the attached valves to open and
produce a stop by allowing the air valve to open the brake
pipe to the atmosphere. If no stop is necessary, the
neutralizing coil is energized and deflects the magnetic
field of the track magnet so that it will not act on the
engine magnets.

On the New York Central the tests are being made
upon the apparatus of the Sprague Safety Control &
Signal Corporation. The installation consists of equip-
ment on one locomotive and about six miles of track in
a very busy electrically operated section near New York
City. The system is of the intermittent non-contact
induction type, with speed control, cab signals and a re-
cording device. Electrical energy from storage batteries
is used for neutralizing the normal danger track magnets
when the block is clear. This is controlled by the relays
of the wayside signal system so that the track magnets
are not neutralized when the block is obstructed and by
their influence upon the engine receiver cause the display
of the proper signal in the cab and the application of the
brakes.

Two brake application magnets are used in each block,
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one near the entrance and one at approximately braking
distance from the stop signal. These together with a reset
magnet at the exit end of the block are located between and
some four or five inches below the top of the running rail.
The engine equipment includes the receivers for picking
up the magnetic inpulse, the relays for transmitting the
received impulses into action, the valve assembly for con-
trolling and effecting the required brake application, the
speed control mechanism and the cab signals. Other than
the impulses received from the track magnets all electrical
energy used on the engine is supplied by a storage battery
charged by the headlight generator. The installation has
been under observation for some months by the Joint
Committee and official tests will be started soon.

The Interstate Commerce Commission issued its now
famous order No. 13413 on June 13, 1922, requiring
automatic train stop or train control devices upon 49
carriers. Installation on.one passenger locomotive divis-
ion on each of the lines to be completed by January 1,
1925. The matter is being handled actively at the present
time and it is expected that work will be started at an
early date on many of the lines specified.

The Pennsylvania railroad and the Chicago & North
Western have already announced that they will make an
experimental installation of a practical nature, to de-
termine the characteristics of the system selected under
the various operating conditions met in railroad service
previous to its installation on the very large scale required
by the I. C. C.

The Pennsylvania Railroad has under construction at
the present time the automatic train control system de-
veloped by the Union Switch & Signal Co., and the
Westinghouse Air Brake Co. The test installation will
extend from about one mile from Lewistown, Pa., over
a single track line for 45 miles to Selinsgrove Junction,
thence over a double track line to Sunbury, Pa., the lat-
ter portion being now equipped with a.c. track circuits
and automatic position-light signals.

Wayside signals will be installed where not now in
service, approximately one half of which will be controlled
by the train dispatcher and the other half of the single
track line by a modified absolute permissive block system
controlled by trains. This system is unique in that it
provides continuous control, all other installations of any
material size being of the intermittent type; that is the
indication is transmitted to the train from the roadside
apparatus only at definite points. The indication thus re-
ceived continuous as the controlling factor in the opera-
tion of the train until the next indication point is reached
when it may be continued or changed depending upon the
indication there received. However, continuous control
systems, provide full speed control and transmits the in-
dication to the cab of the locomotive at all times thus
giving immediate indication of any change in conditions
in the same block or of the block ahead.

This result is effected by means of an alternating cur-
rent circuit imposed upon the rails in addition to the usual
track circuit. The circuit uses the two rails in parallel
and is supplied through resistance coils from line wires.
No ramps, magnets or other apparatus on the ground
other than the regular running rails are required for con-
veying the indication to the train.

Each engine is equipped with collecting coils positioned,
one over each rail, storage battery, amplifying device,
dynamotor, relays, speed control apparatus and brake
operating valves. The amplifying device consists of one
or more vacuum tubes, such as those used in wireless
telephone work and they have the property of amplify-
ing the small current picked up from the track by the
collecting coils. This amplified current operates the speed
indicators and other apparatus on the engine. The speed
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control apparatus consists of a centrifugal governor
driven from an axle. It controls a series of valves pri-
marily controlled by the electro-magnetic valves.

When the engine coil is passing over the track in the
rear of a clear block its coils are influenced by the mag-
netic field around the rails, thus generating a small cur-
rent which is strengthened by the amplifier until it is
capable of energizing a three position relay. When a
block preceeding a stop signal is entered the polarity of
the special track circuit is changed, which causes the
display of a caution indication in the cab and eniorces
the control of the speed through the brake apparatus. As
the train proceeds it passes a point on the track between
which point and the signal all current is cut off from the
track. The induction relay is then de-energized, causing
the brakes to be applied to bring the train to a stop at
the signal.

The Chicago and North Western has announced that
contract has been signed with the General Railway Signal
Company for an intensive test of their intermittent in-
ductive train control with inert roadside elements. This
system requiring no energy on the roadway or physical
contact between engine and roadway parts. The roadside
element consists of -a “U” shaped laminated iron core
with a coil winding which may be opened and closed by
the contacts on a relay in the signal system.

The engine equipment includes a pair of coils mounted
so as to pass directly over the track element, a storage
battery, relays, an electro-pneumatic valve and means for
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applying a service application of the brakes through the
engineman’s regular brake valve.

When the signal is in the stop or caution position the
coil on the track element is opened by the signal relay.
In this condition the current normally flowing in the en-
gine circuit is greatly reduced when the engine passes an
indication point. This reduction in current causes the
electro-pneumatic valve to operate and applies the brakes.
It can be arranged, if desired, so that the application will
not take place at the caution signal if the engineman
acknowledges the signal by operating a lever, thus in-
dicating that he has seen and understands the indication
of the signal and will properly control his train. The
acknowledging valve cannot be tied down to permanently
cut out the device.

The speed control is obtained by determining the safe
speed at any given point and locating two induction points
on the road a corresponding time distance apart. If the
train consumes less than this time going from one point
to another showing that the speed is too high for that
location the brakes will be automatieally applied. If the
train is going slower than the designated speed the brakes
will not be set.

The systems that have been described include only the
most prominent of those that have been installed on an
extensive scale for regular service; in addition there have
been many experimental trials of various devices made
upon railroads of the United States, during the past
thirty-four years.

TRAIN CONTROL FROM A SIGNALING VIEWPOINT

By Thomas S. Stevens
Signal Engineer, A. T. & S. F. System, Topeka, Kan.

UTOMATIC train control is a subject about which

we have no practical knowledge and, therefore, the
only thing we can do is to theorize. In so far as signaling
phases are concerned the subject seems to call for dif-
ferent treatment if we decide that automatic train control
development shall be made in connection with wayside
signals or that the automatic train control, together with
some form of cab signal, shall be used as a complete
signaling scheme.

If wayside signals are to be used and the only purpose
of automatic train control is to check the performance
of the signals and the actions of the enginemen, those
intermittent devices which have only two positive indica-
tions with a speed control, which is only local and mo-
mentary, may work up into first class devices. By posi-
tive indications I mean those which are not dependent
on time element devices or the speed of the train.

If, however, we propose to make automatic train
control pay by developing it into a complete signaling
scheme, something more, than is provided by these devices
will probably be necessary. It would appear that at least
three indications or controls are required. Stop and pro-
ceed, of course, with the addition of a low speed control
of some character which should be continuous in its effect
until replaced by a proceed indication.

Possibility of Eliminating the Wayside Signal

Whether wayside signals are used or not it is reason-
able to suppose that train control will undoubtedly be the
governing factor eventually. Because of the necessities
it seems safe to assume that the ultimate development will
tend to leave the control of the train in the hands of
the engineman rather than that the actual brake applica-
tion for the different indications will be made auto-
matically. The probable function of the automatic train

control will be to check the engineman by stopping the
train if proper procedure is not taken. If this is finally
proven to be true, it seems essential that information
should be provided in the cab so that the engineman may
be advised of the condition of the automatic train con-
trol apparatus and so be able to control the speed of the
train properly in order to avoid being checked. This
information may be given through medium of a ‘signal,
whistle, or indicator of some kind, but any of these will
in effect be a repeater of the wayside signal. Except for
the fear of failures during the first few years of develop-
ment there seems to be no justification for the duplica-
tion of indication which will result if wayside signals are
used as well as the necessary cab indication which would
appear to be necessary whether wayside signals are in-
stalled or not.

It would seem advisable for a number of railroads to
approach this subject with the idea of developing some-
thing which would take the place of wayside signals as
well as provide an automatic check on the actions of the
enginemen. This treatment is attractive from many stand-
points:

(1) It would, of course, be far cheaper to install without
wayside signals than with them.

(2) The cost of operating will be less because the necessity for
holding signals clear during 24 hours regardless of whether the
protection is needed or not will be eliminated and only the
necessary power to properly protect a train which is actually
operating over the railroad will be used.

(3) The question of back ground will be solved because the
indication will be given in the cab.

(4) Signaling against traffic on double or multiple track rail-
roads can be undertaken with far less cost because the clearance
problem is eliminated.

Railroading generally will not be as flexible with auto-
matic train control because the speed of operation will
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be prescribed, but this prescription will be of the same
extent regardless whether wayside signals are used or not.

Train Stops at Signal Are Ineffective

Granting that automatic train control is successful there
seems to be many advantages which can be obtained from
its use. If proper analysis is made of the effect of signal
indications given by automatic signals, it will be found
that the only indication which protects the rear end of
a train is that which prescribed some form of low speed
after stopping at an automatic signal. The stop in itself
has never been of any use. Operating officials have been
afraid to eliminate the stop because of the fear that a
proper low speed would not be maintained without the
stop. Probably the fear was justified but with a con-
trolling device which definitely takes care of the proper
rate of speed, it would seem that all stops for automatic
signals could be eliminated.

Rear flagging in completely signaled territory has been
retained due to the same fear with reference to the action
of the engineman even after passing an automatic signal
at stop in the proper way, and this fear is natural because
of accidents which have happened. after a train has
actually stopped at a signal or picked up a flag. Under
automatic train control it would seem possible to eliminate
rear flagging or at least to shorten the distance because
the speed of the train will be taken care of definitely and
positively by the automatic control.

Considerable experience has been obtained from some
of the installations already made with reference to the
possibilities of mounting certain classes of devices prop-
erly on engines. The experiments, however, have not
covered a sufficient length of time, nor been of sufficient
diversified character to allow of definite suggestions as to
the solution of the engineering difficulties involved.

A Few Problems to Be Considered

Ramp devices seem to present the least difficulty in con-
nection with the methods necessary to provide the re-
quisite indications and controls. A simple change of
polarity is all that is needed to bring about the different
speed controls. The electrical problems involved can
easily be understood by any signalman who has main-
tained automatic signals. The problem in connection with
this type of device seems to be the integrity of contact
during inclement weather and the proper construction and
installation of the ramps so that impact shocks will be
properly taken care of and the ramps securely protected
against damage by dragging equipment.

With the inductive devices which provide full clearance
there is the problem of insulation, which has always been
a difficult one to take care of with apparatus which is
practically underground. Most of the inductive devices
involved principles which will require additional educa-
tion of employees. With all of the ramps and inter-
mittent inductive devices there will be a big problem
with reference to the maintenance of track, because all
of these devices interfere more or less with the present
scheme of taking care of the roadway structure and sta-
tion platforms.

The installation of this type of device will have to be
made very carefully because there seems no really good
way at present devised to take care of derangement of
the apparatus. By somewhat complicated methods the
actual removal of a ramp or intermittent inductive device
can be protected against but at the present time it seems
possible for sufficient derangement to occur to render
the device inoperative without any check being possible.

With the continuous control devices which use central
energy, the big problem seems to be the integrity of the
power supply. This problem exists at the present time in
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connection with all installations of signals controlled from
a central point, but failures of this character where way-
side signals are involved can be taken care of by orders
and, therefore, business can be moved more readily than
will be possible, perhaps, under automatic control. In at
least one of the devices an amplifier is necessary which
1s a more or less delicate instrument.

The solution of these problems is undoubtedly certain
and after all is done and said about the transfer of an
mpulse from the track to the engine, the big problem
appears to be the proper control of the air brake ap-
paratus.

Whether the air brake control apparatus can be actually
made automatic or whether it must always be a check
on the actions of the enginemen, is perhaps the one phase
of automatic train control which will require the most
study during the period of development. If we endeavor
to replace the flexibility of human action by something
which is automatic it will necessitate the same brake ap-
plication regardless of the length of the train, grades,
curves, or the condition of weather and rail. It would
seem probable that the final development would be to
provide proper indications as to the allowable speed with
the requirement that the engineman should keep within
certain limits under certain conditions to prevent the auto-
matic train control having any actual effect on the air
brakes themselves.

A few of the highly debatable questions on train con-
trol at this time are:

Whether intermittent or continuous control will prove more
efficient and flexible;

Whether the control points of intermittent devices should be
located at the signal or at braking distance from the signal;

Whether the actual stopping of the train should cause the air
brake control to be set to a prescribed low speed and thus a
positive proceed indication be required;

Whether an indication should be provided on side tracks which
would inform the engineman as to the occupancy or not of the
main line; )

Whether simple apparatus with overlaps is preferable to slightly
more complicated devices which would either decrease the overlaps
or eliminate their necessity;

Whether it is desirable to introduce the necessary complications
to insure that the indications of the signal should be properly
checked by the automatic train control, and those of the automatic
train control in turn checked by the signals.

These statements are placed before you as possibilities
rather than facts. It would perhaps be best for the art
if those engaged in the work of making the first installa-
tions should carry out their first viewpoint rather than
that some uniform plan should be arranged for and fol-
lowed, because in this way only can the different ideas,
which must prevail in connection with this subject, be
proven and the knowledge so obtained be useful some
time later for an intelligent discussion of the possibilities
with reference to this last ditch in the proper control of
trains.

I have said that automatic train control is the last ditch.
This is a true expression in so far as the present develop-
ments are concerned. Properly analyzed academically all
of the previously used systems for control of trains are
safe.

The order system is safe. It is complicated and
therefore hard to understand, but if its provisions are
properly observed no accident should occur. Manual
block, treated academically, is the safest method of mov-
ing trains. It is flexible and provides the best means of
handling trains without orders. Automatic signals, the
next development, provide a safe means of moving trains
by signals in so far as protection of this nature is con-
cerned.

Apparently all of these have failed to a more or less












