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1.

PRINCIFLES OF SIGNALLING,

It has been said by some,~ and it may be the opinion of many,
that our present system of signals are complicated and hard to wun~
derstend. While this may seem true to & person not having ococas-
ion to look into the system, 1t 1s, novertheless, u false concept-
ion; and if one will stop to consider the fumdemental prineciples
of our present signal system, he will find that they contain
safety, simplieity, uniformity, and expediency.

There are four fundemental principles:-

First,~ A signal imperfecily displayed, or the absence
of a signal at a place where a signal is usually displayed, mmet
be regarded as the most restrictive indieation which can bs given
by that signal.

Second ,~ A red 1licht, or an arm in horizontal poaition
(other than o #13h-tail arm), indicatu stop, unless qmliﬂoa by
a more favorable aolor or angle of the arm.

Third,~ 4 siven aspect conveys the same information at



a2l) places, at all times, and under all conditions; 8o that, an
enginemen, being familiar with the physical characteristics of
the road and the location of the signals, 1a always obtaining
the same information with any given signal aspeat.

Fourth,- The signsl must indicate where and when trains
mast stop, and what action is to be taken after stopping. It
must indicate whén, and under what conditions, train may proceed.
It must aleso indicate when it is improperly displayed.

With this information given and properly used, an engineman
can not only run safely, but can also make better time. :

The first principle refers mostly to night indications, and
is pretty thoroughly understood: If the active light on a stop
signal is extinguished, the remaining light will be red which
shows the most restrictive indication - Stop; if the active
light on a distent signal is extinguished, the remaining light
will be gresn, which shows the most restrictive indication of
this signal - Caution.
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The second principle is also thoroughly understood, Iwrlng
been used on interlooking signals for many yoars.

1t was to gover the third principle - "a given aspect conveys
the seme information at all places, at all times, and under all
ciroumstances” - that our present syotem wos oatablished. it is
no longer necessary for an engineman to consider the geographiocsl
location of & sipgnal before reading its indication, as, an aspect
that means stop at one point is never used to indicate anything but
stop at any other point; and a signal thet indicates cauntion at
one point because the next signal is at stop, doos not, a2t another
point, indlcate a train in the bloak. Under the old system of
.pignalling the distant signal and tl® one-arm home or the ono-am
advance signal, vhen displayed at "ocaution", gave exmctly the same
aspoct at night, although each signal had a different meaning, de-
pending entiredly on the sigmal's geographical location.

 In socordance with the fourth rrinciple,~ an amm {other
then & fish tail arm) in the horizontal position, or a combimation
of red lights, means "Stop"; if the arm has a round or s square
end, or the red lighte are verticel, the indication means -"Step
witil suthorized to proceed”s if the arm hae & pointed emd, or
the red lighte are in staggered position, the engineman is given
the additional information that, after he has complied with the



"stop” indication of the horizomtal arm or the red light, he may
proceed carefully, expecting to find an open switch, a broken rail
or the track ocoupleds In this way the signal indicates where
and when the train must stop, and what aetion is to be taken after
stopping.

To indicate whem, and under what conditions, trains may pro-
goed, we have three kinds of procced signals, viz: the Cautien,
the Permiseive, and the Clear.

Liwwise, there are three ¢lasses of Caution signals:-

1. Those which indicate the track is clear to the next
signal, and that that next sigmal is at Stop. (Autemetic signals,
eénd top and middle syms of hows interlocking signals when ad-
vance signals are used)

2+ Those wnich indicate the mext sigmal is at Stop,
but give no information as to occmpansy of track betwwen., (The
ordinmary Distant signal)

3« Those which indicate the next signal is at Stop,
bat give no infommation as to track oceupancy, and also indi-
cate a speed of not to excced 15 miles per hours (The bottom
ara of the home interlocking signal, and the dwarf signal) This

is the most restrictive sigmal upder which a train may proceed,

The Permissive signal, which is an erm having a round end |
and a black circle 4n its face,displayed im diagonal position,
or two green lighte in horizontal position displayed in combin-



Be

ation with ome or two vertical red lights, indicates "proceed

with eaution", and also, by the round end and the black circle

and by the two green lights, indicates that the bleck is not elear.
Because of this second meaning, & passenger train must not ro-~
ceed on a pemissive signal.

There -are also three indications of the Gloar signal, each
covering a different condition, calling for different action,
end identified by a different aspect:

1., Those igdicating the block is clear (The Home -
or Advemce, if used - Block Signal)

2., Those indicating track is clear to next signal
and that signal in a proceed position. (Top snd middle arms of
Home interlocking signal when Advence signal is used)

2. Those indicating next sigmal is is a proceed pos-
ition, but giving ne information as to occupancy of track.
{Bottom arm of home interlocking, dwarf signal, and Distant Sig-
nal in clear position).

A proceed signal at a home interlocking signal also indi-
gates the speed at which a train may safely pass over the change-
able eonditions at the interlocking. The speed is designated by
the location of the proceed signal with reference to other arms



&

or lights on the seme mests 1.0s, S0p arm or 1ight mesns Author-
ized spoed; middle arm or light, medium speed; bottom arm or
light, low speed.

The speed wo indlocated applies only to the territory covered
by the interlocking with which tho signsl is conmected. Ko
~attempt 1s made %0 speed signal other restieted territory outside
of interleocking limits,



QUESTIONS AND ANSWERS.

-----oﬂﬂ--.—

le 4o What is a Distant Signal, and how is it identified?

A. A signal goverring the approach to a switch, & home
block signal, or a home interlocking signal. It
is ddentified , by day, by a fish-tail arm on the face
of which is & black stripe parallel with the end of
the arm; by night, by two vertical lights, one or
both of which will be green.

The Ome-Arm Distant Signal.

2. Q. What information is conveyed by this sigmal when dig-
played in the Csution position? (Figs. 1 and 1-A)

A, That a point is being approached where an absolute
stop may be required, This point may be a facing
point switch, an interlocking sigmal, or a block signal.



8.

It indicates that the train mmst ruh prepared to stop at
the next facing point switeh, home interlocking, or
block signal. : .

3o Qe When displayed in the Clear position? (Pigs. 2 and 2-4) * | |
A. That the switoh(or switches)with which the signal is l
connected is in normal position; that the home inter- 2 2=A

locking, or the home block signal is in & proceed po-
sition.

The Two-Arm Distant Signal.

4« Go What information is oonveyed by this signal when display-
ed both arms at Caution? (Figs, 3 and 3-4) \

A. That a three-arm home interlocking signal is being ap-
proached and that this home signal (or the advance sig-
nal, i€ used) mey be in Stop position, or a switeh be-
tween the Distant and the Home Signsls may be open. 3 o



5e Qo When Top Amm is in Clear position? (Figs. 4 and 4-A) !

A, That the top arm (high speed arm) on the three-arm home
interlooking signal which is being approached, is in the
proceed position; that the advance eignal (if used) is 4 | |44
in a proceed position; smd that all switches between the .
Distant snd the Home signals are in normal position.

6¢ Qo When Bottom Arm is in Clesr position? (Figs. 5 and $-A)

A, That the middle arm (medium speed arm) on the three-arm
home interlocking signal which is being approached, is
in the proceed position, and the advance signal (12 used)
is also in proceed position; and that sll switehes be- i
tween the Distant and the Home signals are set mormal, | it

NOr'E~ Distent Signels with fish-tail arms and vertical lights,
as described above, give no information as to osccupancy of the
track, this information having bean received at the last Block
Stat ion passed before reaching the Distant Signal.



8.

9.

10.

100

THE HOME BLOGK BSIGNAL.

What i= 2 Home Block Signaly and how is it identified?

As It 1s a fixed signal at the entrance of a block to con-

e

A,

Qe
A

Qe

trol trains entering and wsing said bloek. It is ident-
ified by day, by square or round end arms; by night, by
vertical lights.

The One-Arm Home Block Signal,
What information is conveyed by this signal when dis-

played in the Stop position? (Figs. 6 and 7)

ST _——...,l

That the trein must stop until authorized to proceed.
When displayed in the Caution position? (Figs.8 and 84) : > ﬁ

That the train may proceed upectlng to find the next L

signal at Stop. ! :
When in the Permissive position? (Figs. 9 and 9-4) | §
_ . i 19 9-
| A




A

1le e

Ae

proceed with caution.

That the block is osccupied, and trains that are permit- N
ted by Rule to follow other traims into the block may
If arm has square end and is in Clear position? (Pigs.

10 =nd 10-4)

That track is clear to next signal, and that next signal

is in proceed position, either Clear or Permissive.

12, G. If grm has round end and is in Clear position? (Pigs.
11 and 11-4)
A, Thet the block is clear. | 1 11+
A

NOTE- The nights aspects of signals covered by questions 11 and

12 are

exaotly alike; but, as neither indication calls for any

immediate action on the part of the engineman, confusion on his

part as to the identity of the signal could not create a danger-
ous condition. In feet, as the conditions I~ 1igated by the two

signals are similar, it is proper and desirable to have the as-

pects similar.



The Home Interlocking Signal.

13+ Go What 1s the Home Interlecking Signal, amd how is it

A,

4. Q

A

150 Qe

Lo

{dentified? |(

A fixed signal located at the point where trains are re-
quired to stop when the route is not clear. It has
either two or three arms, end the same number of verti-

ocal lights; the arms may have either square or round Py

ends, The two-arm interlocking signal is distingmished,
at night, from the one-aerm home block signal by the
greater distance between the two vertiocal lights.

Vhat information is conveyed when this eignal is dis-
played, 21l arms in Stop poeition? (Pigs. 12 and 13)

Train must stop until authorized to proceed.

When bottom arm is in csution position? (Figs. 14, 14-1.,1
1§ and 15-4) .

That switches are ly set and looked snd traim mey
proceed at low speed (not exceeding 15 miles per hour),
mrepared to find track occupled, or next signal at bm.

15

12,

A



16+ Qo When bottomarm is in Clear position? (Fige. 16 and 17)

A. That train msy proceed at low speed (not exceeding 1%
miles per hour) through the interlocking, expecting to
find the mext signal in proceed position.

17. Q. When middle arm is in Caution position? (Figs.18 & 184)

A. Train trein mey proceed at medium speed (mot exceeding
30 miles per howr) providing Time-table restrictions do
not require lower speed, expeeting to find next signal
.at stop.

18, Q. When middle arm is in Clear position? (Figs.1§ & 19-4)
A, That train may proceed at medium speed, providing Time-
table restrictions do not require lower speed, expect-
ing to find next signal in a procced position.

19. Qs When top arm is in Caution position? (Figs. 20, 20-4,
21 and 21-A)

A, That train may proceed at aunthorized speed, expecting
to find next signal at stop.




20 Qs Whem top arm is in Caution position, and middle arm in
Clear position? (Fig. 22)

Aes That train may proceed at authorized speed, expecting to 22 J
find middle arm of next signal in a proceed position. — ]

21, Qe mm top,m is in Clear position?(Pigs. 23, 23=hy 24,
and 24-4 '

A. That train mgy proceed at authorized speed, expecting _
to find next signal in a proceed position. P iie Y

the Home Intarlocking Signal, the indiecation then becomes Per-
missive instead of Caut ion, and it gives no information as to
the position of the next signal. But, in cases of this kind,

the next sigmal is far enough away to have a serarate distant

NOTE:~ Where the Distinctive Permissive foature is applied to E ?
.mo




A

A

A,

250 Qo
A

EQTE =

15,

The Dwarf Interlocking Signal.
What is a Dwarf Sigmnal, and how is it identified?

A low fixed signal; identified by day, by & small arm, 1
with square end, and a2 black stripe on face parallel |
with end of arm; by night, by one light, which may be SR
red, green or white, according to position of arm.

What information is conveyed by this signal, when dis- 2 l
played in stop position? (Fig. 25) F
Stop and stay until authorized to proceed,
When displayed in Caution position? (Figs. 26 and 26-4) % 264
Train may proceed at low speed, prepared to stop, ex- f) p :
pecting to find track osoupled or next signal at stop. i
When displayed in Clear position? (Fig. 27) 27 j
Train may proceed at low speed, that route is set with PD - t
1

current of traffic, and next signal is in proceed position.

Dwarf signals are used only on low speed routes,or for
movements made reverse to traffic through an interlocking.



AUTQMATIC SIGNALS

26e Qo What is an sutomatic sigmal?

Ao A block signal that is operated by electric, electrée
pneum tie, or other agency, actuated by a train in the
block, or by certain conditions affecting the use of
the blook.

27+ Qo How is an automatic signel identified?
Ae An sutmmatic signal has either one or two arms with

pointed ends; two lights in diagonal or staggered
position.

The One-Arp Automatic Signal,

28+ Q. What information is conveyed wy this signal when dis-
played in the Stop position? (Pig. 28)

A, Thet train must come to an absolute stop, and then pro-
ceed carefully, expecting to find an open switech, a
broken rail, or the track ococupied.



29,

31.

Qe

Ao

Qe

A,

e

Qe

When displayed in the Caution position? (Fig. 29)

Thset one block is clear, and train must proceed expect-
ing to find the next signal is Stop position. _

When displayed in the Clear position? (Fig. 30)
That block is clear, and that next signal is in the pro-
ceed position. Indicating, in reality, two blocks clear.

The Two-Arm Autometic Signal.

Under what conditions would a two-arm automatic signal
be used? :

It would be used as a distent signal to 2 home interlock-
ing signal in antomatic territory where the home inter-
locking signal has three arms; also in automatic terri-
tory where it is desired to give indication for three
blocks ahead.

What information is conveyed by this signal when both
arms are in stop position? (Fig. 31)




A, That train must come to am absolute stop, and then proceed
carefully expecting to find an open switch, a broken rail,
or the track occupied.

33e Qo
A,

34 Q

Ao

ZHe R

Ao

What information is conveyed when top arm is in Caution
position, bottom arm horizontal? (Fig. 32)

Track 1s clear to next signal, train mey proceed, ex-
peoting to find next signal at Stop.

When displayed top arm at Caution, bottom arm at Clears
(Fig. 33)

Track is clear to next signal, train may proceed and be
prepared to pass next signal at medium speed.

When displayed, top arm in Clear position, bottom arm
horizontal? fng. 24)

Track is clear to next signal, and next signal is in the
proceed position, thus giving clear block indication for
8t least two blocks,
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