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CHAPTER 1II
SYMBOLS, ASPECTS AND INDICATIONS

Symbols

In railway signaling, symbols are the characters used on drawings
to represent signal and interlocking apparatus, tracks, buildings,
bridges and various other parts of the railway structure.

Without the use of symbols, it would be extremely difficult for
the engineer to express himself clearly or to design the apparatus,
circuits, etc., without much extra labor and the possibility of mis-
understanding between the designer and the mechanic building or
installing the apparatus or circuits.

Symbols to be of use, however, must be understood by the de-
signer and by him who is to read the plan, thus the necessity for
standard symbols in any given field of endeavor. In railway signal-
ing, standard symbols are the work of the Railway Signal Associa-
tion and its successor, the Signal Section of the Engineering Division
of the American Railway Association. The symbols, comprising 14
drawings, were prepared by a committee of signalmen and represen-
tatives of the various signal companies.

The portion of this chapter devoted to symbols will describe the
symbols and their use; no attempt will be made to describe the sig-
nal apparatus, their use or operation, these features being covered
in subsequent chapters.

Figure 1 shows the symbols used for signals. These symbols have
been in general use for a number of years. The first or upper sec-
tion of the figure shows the characteristics of the signals. It will
be noted the columns have headings to indicate the general type of
signal shown, while the headings for the lines indicate the kind of
signaling and the various aspects that will be displayed. The first
symbol in each column (numbered 1 to 7, inclusive) indicates type
of signal, thus a heavy line at the top of the character representing
a signal blade (No. 1), indicates a non-automatic, mechanical signal;
a heavy line or block at the left end of the blade (No. 4) represents
a semi-automatic stick signal, power-operated. The first symbol in
each line (lettered A to E, inclusive) indicates whether the sig-
naling is two or three-position, and, if three-position signaling,
what positions are used. The various combinations are indicated
by vertical and diagonal lines of ordinary width. Where two-posi-
tion signaling is used these characters are not employed.

S
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A two-position, 0 to .60 degree, non-automatic power signal would
be shown (as A2) bya block filled in at the right-hand end of the blade.
The 0 to 60, 0 to 70, 0 to 75, and 0 to 90 in two-position signaling
indicate the number of degrees through which the signal arm movVes;
usually any railroad having this system uses only one of the four
shown. ‘

In three-position signaling, all three positions are not always used
as, for instance, «“RB3” indicates a two-position, 0 to 90 degree slotted
mechanical signal.

The letters and numbers shown with the symbols, as “Al1” “B2,”
“C3,” etc., are not used on plans, but are placed on the figure for
ready reference. The use of the various terms shown on the figure,
such as slotted, stick, non-stick, etc., will be explained in following
chapters where these features are treated.

The two symbols “E 24” and “E 25" are for a special purpose, sig-
naling of this type being employed on dwarf signals in some of the
large terminals.

The third section of the figure covers the outline of the blades to
be used with operating characteristics shown in the two upper sec-
tions of the figure.

In the lower section the designations for fixed arms, upper quad-
rant, lower quadrant and marker lights are shown, as well as the
proportions to be used in making symbols for signal blades.

These symbols having been in use a number of years are shown on
nearly all plans of signals now in service. However, in 1926, a new
set of symbols, showing signal characteristics, was. adopted by the
American Railway Agsociation as recommended practice.

Figure 2 is AR.A. Sig. Sec. 157 1A which supersedes the symbol
plate shown in Fig. 1. These new symbols simplify the drafting work
and are applicable to all types of signals. With symbols as shown
in Fig. 1, it was necessary, in order to designate a light signal, to
add some distinguishing mark. This was done by enclosing the blade
with a circle as shown in Fig. 3. However, this did not distinguish
pbetween the color light, position light or color position light signals,
nor provide symbols for the additional aspects which are used with
the two latter types of signals; these signals not having come into
use when the original symbol drawings were approved.

A detailed explanation of Fig. 2 is not necessary as the same prin-
ciples used in Fig. 1 are followed.

Figure 3 shows the application of the signal blade symbols to the
masts and the relation of the signal to the track and the direction of
traffic. Disc and other miscellaneous signals are shown in this
figure.
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In Fig. 4 are the symbols for various track and roadway appli-
ances, also stations. These symbols are easily understood and no
detailed explanation need be given.

An important part of every signal installation is the housings for
the batteries and various instruments used with modern signaling.
Figure 5 illustrates the symbols used for these shelters. The symbols
for highway crossing signals, bells, buzzers and track battery are
also shown. The symbol for track battery showing the battery out-
side the rails connected to the rails with dotted lines is the symbol
generally used; the alternatives never have come into common use.

Symbols for interlocked switches and derails are shown on the
upper half of Fig. 6. The shaded triangle indicates the position of
the switch. On plans, the switches and derails are always shown in
their normal positions.

Other symbols in Fig. 6 include those for detector bars, locks
and pipe-line parts. The symbols showing the relative position of
interlocking or block station operator and track are shown at the
bottom of this figure.

The application of the symbols shown in Fig. 6 is made on the
double line plan showing interlocked switches, derails, etc., at top
of the drawing shown in Fig. 7. The symbols for these units as ap-
plied to a single line plan are also shown. Symbols for the various
methods used in bringing pipe lines out of the interlocking station
are shown on the lower portion of the figure.

The application of a number of the symbols to signal layout plans
is shown in Figs. 8a and 8b. Figure 8a employs the symbols shown
in Fig. 1, while those in Fig. 2 are used in Fig. 8b. By referring to
the figures, it will be seen that the plan shows a single-track railroad
running north and south crossing a double-track road running east
and west, the single-track road having a passing siding just north of
the crossing. The double-track line becomes a three-track road
just east of the crossing, the middle track of which is used for run-
ning in both directions. The single-track road is not equipped with
automatic block signals; the road running east and west is so equip-
ped, the eastward and westward main tracks having automatic sig-
nals for movements in one direction only (with the current of traf-
fic), while the middle track is signaled for traffic in both directions.

The signaling at the interlocking on the east and west road is
commonly known as three-arm signaling, while that on the single-
track line is known as two-arm signaling. The terms two and three-
arm signaling are derived from the number of arms used on the
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- high interlocking signals. The principles involved in one, two and
three-arm signaling are covered in Chapter III—Principles of Sig-
naling,

The signal symbols may be readily understood by reference to
Figs. 1 and 2. For instance. in Fig. 8a the symbols used for the
two high signals (one on either side of the crossing) on the north
and south road show that each of these signals has two arms, the
signaling being three-position, indicated by the vertical and diagonal
lines in the blade. The top arms are semi-automatic, stick, power-
operated, 0 to 90 degrees. (See B4, Fig. 1). The bottom arms are
semi-automatic, stick, power-operated, 0 to 45 degrees. (See C4,
Fig, 1).

Both arms of both signals are shown to operate in the upper right-
hand quadrant; the small projection at the upper left corner indi-
cates that they are upper-quadrant, and the arms are shown to the
right of the mast as they would be installed.

The two signals on the north and south road, having fishtail ends,
are distant signals, the symbols for which (D6, Fig. 1) show they
are automatically operated and work 45 to 90 degrees.

On the east and west road in addition to the signal symbols thus
far described are various others. An arm fixed in the Stop posi-
tion is shown on the signal at the west end of the middle track.
Some of the other arms indicate that all three positions of the arms
are used, which is shown by two diagonal lines in the symbols.
The diagonal line from upper left corner to lower right corner indi-
cates 0 to 45 degrees (C, Fig. 1) and the line from lower left corner
to upper right corner, 45 to 90 degrees (D, Fig. 1).

The symbol for a signal mast is a straight line parallel to the track
to which the symbols for the arms are attached. A long line indicates
a high signal, a short one a dwarf signal. The dwarf signal on the
north and south road is shown as a mechanical, 0 to 45 degree, non-
automatic signal (Cl1, Fig. 1), those on the east and west road as 0 to
45 degree, non-stick, power-operated.

All the high signals on the three-track road shown are located on
signal bridges.

It will be noted that some of the signal arms in Fig. 8a are shown
with square ends, some with pointed ends and others with fishtail
ends. The square end blade indicates home signals whose most
restrictive indication is Stop; the pointed end blade indicates an
automatic block signal whose most restrictive indication is Stop;
Then Proceed; and the fishtail blade indicates a distant signal in
non-automatic block system territory. There is, however, a differ-
ence in practice on various roads.

s et e o
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The application of the symbols shown in Fig. 2 is made to the
layout shown in Fig. 8b.

All one-arm signals are shown with a marker light, this being the
practice on many roads. Where the marker light is shown to right
of the mast it is in a vertical line with the active or semaphore light,
and where it is shown to the left of the mast it is said to be stag-

gered; that is, on the opposite side of the mast from the semaphore
lamp.

The letters “E” and “M” placed near the signals, indicate the
type; for instance, “E” indicates the signal is electric semaphore,
while “M” indicates a mechanical semaphore signal. For other
types of signals, other letters as shown in Fig. 2 would be used.

The aspects and indications are explained later in this chapter.

The various switch and derail symbols should need no further ex-
planation here, as they are in accordance with Figs. 6 and 7 and the
explanation given with them. It will be seen, however, that the
double-slip switch with movable point frogs is used where the north
and south road crosses the westward main track of the east and west
road, and a single-slip switch and movable point frogs at the cross-
ing in the eastward main track. The movable point frogs are neces-
sary due to the angle of the crossing. The double-slip switch per-
mits train movements to be made from one road to the other as
follows:

Northward movements from the single-track road to the west-
ward main track of the other road or vice versa.

Southward movements from the single-track road to the west-
ward main track of the other road or vice versa.

The single-slip switch provides for northward train movements
from the single-track road to the eastward main track of the other
road or vice versa.

The switches in tracks of the east and west road also permit these
movements to be made to and from the middle track.

Other symbols such as highway crossing signals, water columns,
mileposts, grade crossings, bridge, tunnel, etc., are used. By refer-
ring to Figs. 1 to 7 these symbols are readily understood.

Symbols for relays, indicators and electric locks are shown in
Figs. 9 and 10 as are also the symbols for contacts on such instru-
ments. Figure 9 shows the elements of symbols for the various in-

struments and Fig. 10 shows examples of various combinations of
the symbols.
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In Fig. 9 the solid lines are the elements of symbols; the dotted
symbols are given to show the relation between the element given
and an element previously shown. It will be noted that a rectangle
denotes an electromagnet or the coils of an instrument. Two di-
agonal lines intersecting in the rectangle indicate an alternating
current instrument, while a direct current instrument is a rectangle
without diagonal lines. The armature or other contact carrying
member is shown as a straight line with a dot on one end to repre-
sent the pivot end, this symbol being placed below the coil or mag-
net. When a coil is energized the symbol for the armature is shown
in the horizontal position, and when de-energized is inclined down-
ward. A small arrow which represents a contact is shown above
the armature symbol for a front contact and below for a back con-
tact. A closed contact is represented by the arrow touching the
symbol for the armature, and not touching it for an open contact.
Polar and three-position armatures are represented by the same
symbol as is used for the neutral armature, except they are shown
in the vertical or nearly vertical position. The normal and reverse
contacts for both the polarized relay and the three-position relay
are the same and similar to the contacts for neutral relays except
they are shown to the right and left of the armature instead of above
and below. The de-energized contact for the three-position relay
is shown below the armature and makes contact when the armature
is in center position. Other features also have symbols which are
- readily understood such as the high current contact, bell, slow-act-
ing feature, indicators, ete.

In the symbols for the electric locks, the segment is always shown
with cuts representing the position in which the lever or other de-
vice will be locked. The symbol at the left of the figure shows the
lock is effective when the lever is in the normal position; the next
with lever in midstroke position going normal; the next with lever
in reversed position, and the one on the right with lever in either the
normal or reversed position.

Example of combinations of symbols for relays, indicators and
locks as explained for Fig. 9 are shown in Fig. 10.

In Chapter VI—Direct Current Relays, and Chapter X—Alternat-
ing Current Relays, further explanation is made of certain special
contacts and contact combinations.

Figure 11 illustrates the written method of designating the circuit
conirollers operated by levers. The symbols for levers with ex-
treme position as normal are shown on the left of the figure; the
symbols for levers with middle position as normal are shown on the
right of the figure. The letter symbols are represented by a letter
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ELEMENTS OF SYMBOLS
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NECESSARY .
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duci Con. Ener6izep OR DE-ENERGIZED.

T

1__;4 NeuTRAL FRONT GONTAGT — GLOSED OR OPEN,

i

- NeuTRAL BAGK GONTAGT — GLOSED OR OPEN.

Qromrizen

T

et POLARIZED ARMATURE = WiTH CONTAGTS.
_.[ -

Ty

AL 3 - PosiTion ARMATURE - WiTH CONTACTS .

# Sl

T

deed HigH CuRRENT GONTAGT.

T

duk MAGNETIC BLOw-0uT CONTAGT.

AT

ai BELL ATTAGHMENT.

=T

- DousLe WINDING —SPEGIFY IF DIFFERENTIAL,

'T"'T N

ol SLOW ACTING .

Disc TyPE INDICATOR» O=DisG INVISIBLE. ® =Disc VISIBLE.

SEMAPHORE TYPE INDICATOR ., F’r- 3-PosSITION.

roor T o
i R J..’(;L:‘t OR i~i!  Wire WouND ROTOR.
- '---
1
B
iy e =
:‘:_;‘}_ il STATIONARY WINDING . 4L = HiGH VOLTAGE WINDING .
Pt
peer yUroTTRTOTTT
S Y A S A ELEGTRIC LOCK— SHOW SEGMENTS FOR LEVER IN NORMAL

POSITION «
{SEE NEXT PAGE FOR EXAMPLES OF COMBINATIONS.)

Fig. 9.
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RELAYS , INDICATORS AND LOGKS.

[+

[ —

.Il;l[if
._{_.i

j;

B0 [ [ e =

L
?\'

o
[

.
oF 1T N

EXAMPLES OF COMBINATIONS .

D.G.RELAY ~ NEUTRAL~ ENERGIZED —
ONE INDEPENDENT FRONT CONTAGT CLOSED —
ONE INDEPENDENT BAGK GONTAGT OPEN.

D.C.RELAY - POLARIZED = ENERGIZED =

Two GoMBINATION FRONT AND BAGK NEUTRAL CONTACTS w— |

Two POLARIZED CONTAGTS CLOSED -
Two POLARIZED GONTAGTS OPeN.

D.C. INDICAT OR = SEMAPHORE TvPE ~ ENERGIZED —
THREE FRONT CONTACTS CLOSED ==
BeELL ATTAGHMENT.

D.C.INDICATOR — SEMAPHORE TYPE = ARM HORIZONTAL =~
ENERGIZED ~ WiTHOUT GONTAGTS.

NOTE : INDIGATORS (0R REPEATERS) WITHOUT CONTAGTS SHOULD BE SHOWN
WiTH ARMATURES T0 INDICATE WHETHER ENERGIZED OR DE-ENER~
GIZED.

A.C.RELAY — ONE ENERGIZING CIRGUIT TvPE (SinNGLE PHASE)
ENERGIZED —~ ONE FRONT CONTAGT.

A.C.RELAY = Two ENERGIZING CIRCUIT TYPE— ENERGIZED =
WIRE WOUND ROTOR ~
Two NEUTRAL FRONT CONTAGTS .

A.G.RELAY~Two ENERGIZING GiRGUIT TypE — ENERGIZED wom
WIRE WOUND ROTOR =
Two POLARIZED GONTACTS.

A.C RELAY~-Two ENERGIZING CIRCUIT Type - ENERGIZED =
STATIONARY WINDINGS w
ONE NEUTRAL FRONT CONTAGT =
Two 3~PosiTion GONTAGTS .

D.C.INTERLOGKED RELAY,

D.C.ELECTRIC BELL.

DESIGNATE RESISTANCE IN OHMS OF ALL D.C.RELAYS, INDICATORS AND LOCKS.

Pig. 10.
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enclosed within a circle. The letter indicates the position of the
lever when the circuit is closed. The graphic symbols consist of
one or more short lines intersecting at various angles, the horizon-
tal line represents a wire, and the angle as indicated represents a
position of the lever where the circuit is closed. Where the circuit
is closed during a considerable portion of the movement of the lever,
the extremities of the short lines are connected by either straight
lines or arcs. In the case of the graphic symbols, the levers with
center position as normal are distinguished from the levers with the
extreme end position as normal by a circle. Contacts when shown
thus:

@

indicate the circuit as closed when lever is in the normal position.
The heavy horizontal lines in Fig. 11 indicate portion of cycle of
lever through which circuit is closed.

The upper section of Fig. 12 illustrates the symbols for circuit
controllers operated by signals. The symbols on the left are for
upper-quadrant signals, those on the right are for lower-quadrant
signals. The symbols for controllers on upper-quadrant signals are
shown in the upper right-hand quadrant, those for controllers oper-
ated by lower-quadrant signals in the lower right-hand quadrant.
The dot at the vertex is the pivot point. The dots on the arc of
the quadrant represent the various positions the signal may assume.
The heavy horizontal line represents the contact arm and moving
through arc of the quadrant closed the circuit at points desired, thus:

~—

ol

circuit closed 45 to 90 degrees:

o

e

circuit closed at 45 degrees.

The lower section of Fig. 12 illustrates symbols for switch circuit
controllers, pole changing circuit controllers, etc. These symbols
are easily understood and a detailed explanation is not necessary.
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LEVERS wiTH MiDDLE POSITION AS NORMAL .
N-=NormaL PosiTion.
L~FuLL REVERSE POSITION TO THE LEFT.
B-INDICATION POSITION TO THE LEFT.
D-InDICATION PosiTION To THE RiGHT.
R-FuLL REVERSE POSITION T0 THE RIGHT

GRAPHIC
SYMBoL

Xiiii% Xiﬁ

o ,....‘......H,..m-u.. A I O ”--m w..,...,.w N
S I A - T

Symbols, Aspects and Indications
USE EITHER LETTER SYSTEM OR GRAPHIG SYSTEM.

- GIRCUIT CONTROLLERS OPERATED BY LEVERS.

N-FuLL NormaL PosiTion oF Lever.
B -NorMAL InDicaTION POSITION .

G-CENTRAL PosiTioN.
D~-Reverse InpicaTion PosiTion.

LEVERS wiTh EXTREME END PosiTion AS NORMAL
R-FuLt Reverse PosiTion.

. Rl Tttt U SR i SRR T T S e Do
© wrmmmmmen L Ss REb DET SRR S . H_-:; .........
@ ~mmmmm L e E T TR DU NI SR i e B B Ry

_®__
_‘
_@_
_@_
®-
- —
-®-
-©-
_@_
-®-
.‘_
.._
_‘_
_'_
_‘_
'_
~._
_‘_
2

Heavy HorizonTAL LINES INDICATE PORTION OF CYCLE OF LEVER THROUGH WHIGH GIRCUIT IS CLDSED
Fig. 11.

.
.

NOTE
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GIRCUIT CONTROLLERS OPERATED BY SIGNALS.
UPPER QUADRANT. LOWER QUADRANT.
([ %y —e——
___._.__.__ GLosED AT O ONLY. o
{ 2 G
i .—— ) P
— @  CLOSED AT 45 Onuy. FO o
3-PosiTioN ‘5 N ¢ ‘
SIGNALS « ﬁ — @  CLOSED AT 90 ONLY. — g
__...3._ Guosep 0°T0 45 o
K____.__... Guoseo 4570 90° I o
‘_ -_‘ o s ,."
60 _,0 o CL0seD AT O Onwy. ®
75 SIGNALS . ______. R S—-
CLoseD IN CLEAR
PosiTion OnLy. 2
«»
CLOSED. “—» p—
open, |®°® ::I: —. J
* le---8
CIRGUIT CONTROLLER OPERATED BY LOGKING
SwitcH GirouiT CONTROLLER. MEGHANISM OF A SWITGH MOVEMENT.
——)—8—— (LOSED.
—e Yy OPEN.
Beioge CircuiT GONTROLLER.
PoLE CHANGING CIRGUIT GONTROLLER.
* ®
SPRiNG HAND KEY OR PusH BuTTON. CIRCUIT SWITCH.

Fig. 12,



Symbols, Aspects and Indications 23

Figure 13 illustrates circuit symbols for releases, knife switches,
etc. The symbol for a release consists of a combination of heavy lines,
arrows and dots. The heavy horizontal lines represent the contact
arms, the dots on the ends of these lines are the pivot points. When
a heavy horizontal line and an arrow touch, the circuit is closed. The
dots on the arrows and heavy horizontal lines represent terminals
to which the lines representing wires are connected.

The symbols for floor push, latch contact, track instrument con-
tact, rheostat and knife switches are easily understood.

The symbol for fixed resistance is represented by a series of con-
nected diagonal lines. The variable resistance is similar to the fixed
resistance, except that an arrow is employed to indicate the variable
connection.

The symbol for a fuse is a wave line between two dots. The sym-
bol for an impedance (without iron core) is a series of connected
loops, while that for an impedance (with iron core) has a horizontal
line through the loops which represents the core.

The symbol for a condenser consists of four parallel lines, two
connected to each side of the circuit. The parallel lines represent
the plates of the condenser; the space between them is the dielectric.

In Fig. 14 the symbol for an electric cell consists of a long light
line as the negative terminal parallel to a short heavy line which rep-
resents the positive terminal. The symbol for a battery consists of a
number of cells connected either in multiple or series. When cells are
in multiple the short heavy lines (positive terminals) are connected
and the long light lines (negative terminals) are connected. A bat-
tery in series is represented by a group of alternate long light lines
and short heavy lines. Of the two extreme lines one is a short heavy
line representing the positive terminal of the battery; the other is a
long light line representing the negative terminal of the battery.

The symbol for a rectifier consists of a wave line bisected by a
horizontal line. This represents the alternating current side of the
rectifier. The direct current side is represented by a horizontal
line.

Transformers are represented by two parallel series of connected
loops. The upper series represents the primary coil and the lower
the secondary coil.

The symbol for a direct current motor consists of an “M” en-
closed in a circle, which represents the commutator, and two lines
tangent to it representing the brushes. The symbol for a direct
current generator is similar to that for a direct current motor, ex-
cept that a “G” is enclosed in the circle. The symbol for an alter-
nating current motor consists of two concentric circles, an “M”
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.—‘ .j
A’ E
ManuaL TiME RELEASE. ManuaL TiME RELEASE .
(ELEGTRIG) (ELECTRO-MEGHAN'L.)
.'—,} '—’
-
P
.—‘ .—‘
AUTOMATIC TimE RELEASE. EMERGENGY RELEASE.
(ELEGTRIC) (ELEGTRIC)

J/ o
{ 1 = .

FLoor PusSH. LATCH CONTACT. TRAGK INSTRUMENT GONTAGT.

KNIFE SWITGHES .

1) o 0
DHEOSTAT.  SINGLE PoLe. DOuBLE POLE.  SINGLE POLE. DousLE PoLe,
SINGLE THROW. DousLe THROW.

i u
Quick ACTING CIRGUIT GONTROLLERS MAY BE DISTINGUISHED BY THE LETTER Q

FixeD RESISTANCE . VARIABLE RESISTANGE . Fuse .

— TR =

IMPEDANCE  WITHOUT © IMPEDANGE WiTH CONDENSER .
tron GORE . tron CORE.

Pig. 13.
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, BATTERY . REGT' FIER
g : + _ + AL Terminacs
i T =
—_— e == N
D.C.TerminaLs
CeLLs v MutTipLe - GELLS v SERIES

SPECIFY TYPE AnD NUMBER oF CeLts
D =Dry Bartery
G = GRaviTy »
P = POTASH
S = STORAGE 90 1~ SECONDARY
EXAMPLES: 16P, 10S, ETC.

TRANSFORMERS,

2-0R MORE SECONDARIES

For GrOuNDING SHIELD

® e @

0.C.MoTog D.C.GeneraTOR AC.MoTor
A.C.GeNERATOR D.6-DL.MoTor-GeneraTOR AG-D.C.MOTOR~ GENERATOR

AMMETER VOLTMETER WATTMETER TELEPHONE

SINGLE DousLe

INGANDESCENT LAmP LIGHTNING ARRESTER TERMINALS

WiRes (ross WIRES JOIN GrOuND
" Common " Wire OTHER THaN " COMMON " WIRE
TrRACK GIRGUIT WiRe DiRECTION OF CuRrRENT

Fig, 14,
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within the inner circle and two lines, one tangent to each circle,
representing the collector ring brushes. The symbol for an alter-
nating current generator is similar to that for an alternating current
motor, except that a “G” is enclosed in the inner circle.

An ammeter is represented by an “A” enclosed in a circle. A
voltmeter is represented by a “V” enclosed in a circle. A wattmeter
is represented by a “W” enclosed in a circle.

The symbol for a telephone consists of a dot enclosed in a circle
within a square; on the left of the square is a representation of the
receiver hanging in the hook.

A number of explanatory diagrams are shown in Fig. 15. These
symbols, with the exception of those showing contacts and the lever
and latch diagrams, are for use on signal layout plans. The contacts
are for circuit plans, while the lever and latch diagrams are merely
to illustrate the positions the lever or latch are in to correspond to
the position as shown in the symbols in Fig. 11. This concludes the
description of the various symbol drawings.

However, a desire to provide a scheme to make it easier for the
drafting forces to design and draw circuit plans led to a simpler
method known as Written Circuits. The symbols for written cir-
cuits are shown in Figs. 16 and 17.

The forms of written circuits are shown in Figs. 18 and 19. The
written circuits in Fig. 18 employ standard symbols throughout, both
on the track plan and in the circuit diagrams.

The written circuits illustrated in Fig. 19 employ standard sym-
bols on the track plan, but in the circuit diagrams make use of a
straight line for the circuit with contacts and other symbols written
on it. These symbols are known as Symbols for Written Circuits.

In speaking of the two forms of written circuits, the circuit dia-
grams illustrated in Fig. 18 will be referred to as written circuits
using standard symbols, and those shown in Fig. 19 will be referred
to as written circuits using symbols for written circuits.

In the case of the written circuit diagrams using standard symbols
some attempt is made to show clearly how each unit in the circuit
closes and opens it. On the other hand, written circuit diagrams
using symbols for written circuits are represented by a straight un-
broken line upon which the various symbols representing contacts,
circuit controllers, etc., with their designating numerals and letters,
are placed. No attempt is made to show how each unit in the cir-
cuit closes and opens it.

Written circuits, using standard symbols, number the line repre-
senting the wires to the unit controlled, giving each branch circuit
and cut-around a distinct number, and showing the point at which
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EXPLANATORY DiAGRAMS
e O' °| °{
Poe Ling°
Staer Lock
True MeripAR  STAFF INSTRUMENT Starr Crane Yamo Lowits
SieNAL CoNTROL L

) P I
TR P '—'—12; = | )
B s T SN . SOt -

EXPLANATERY tfmi
TRAN G SILT0NG AT KW W ST #5085 ST AT NS, MY 2,4, ETC.
EASTVRTD TRAN % CHC MILS AT 45 06S pe U
T T o1 O v e S .7 A AT STI Sho s

AR PIPE AND FITTINGS

o1 Ok} O

Expansion Jomy Piee Reoucers a%o Busrmgs Uraon Compmation Cogx
ANGHOR PONT T0 SMALLER PIPE Anp Union
Manirowp Conpenser Mamy Auxiiary Prus Cocx GLOBE OR
Reservoirs GATE Vawe
bk
g — N
.._..EB____. 3
~— —p— T | | i
L
Seucws Coamaer  Ran Looks g — GaounD DvRF
BRIDGE Lok MECHANICAL LEVERS  Macwne
Brioge Courter

RUNS OF CONNECTIONS
Pieg-WiRe ( Mecw)

Seecat *GomAcrs

e e
§ O = Conracr on Draw Wepees
TYPicaL Notes i @ = Covract on Tinee Cuocx

Lo

Wané Ducr

o S one .
CoMPRESSED AIR
3-PosiTion Revar

CONTAGTS GLOSED TO ONE EXTREME  DRop Aew\mcmmR

. . V NEUTRAL,
Pipe~WiRE AND Duct
¢
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DucT AND AR @ Bigi &7
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Irig. 15.
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SYMBOLS FOR WRITTEN CIRCUITS

, OPERATED UNITS
An operated unit is represented by arectangle with the

numerical and alphabetical designation indicated therein;as:

I0HG oL “ ' xonnl

RELAY AND INDICATOR CONTACTS

O'OSHRV Front contact of 2 position relay , closed.
JO__%‘RV Lk (1] 29 o9 29 £24 open.
:'O;RA Back »9 9y 9 » »s closed.
o/OHR .

3 A 13 [ ) 390 °r Oper).

1I0HR . - ]

3 Polarized and 3 position relay contact closed

JoHE w hen normal.

3 Polarized anad 3 position relay contact closed

YR when reversed.

of Polarized and 3 position relay contact closed
when de-energized.

B—e—2 Y ¢ Battery flows from heel to point(2 pos.relay)

B A" AR— c » »» » pointtoheel » » »

Arrow indicates direction of current through

polarized and 3 position contacts.
NOTE :- Figure 3 above indicates third contact of
relay counting from 1eft toright.

CIRCUIT CONTROLLERS OPERATED BY 1.LEVERS
i

Use R.S.A.symbols as shown on Plate 9 thus:- -A——or—@—

CIRCUIT CONTROLLERS OPERATED BY SIGNALS
o+~ Jignal number

—5—* - Cloaed at 0O°oniy.
.__._:';%--o—-—Closed at 45° only.
ﬂ;% ® Closed at 90°only.

c%% * Closed at 60°only.

5.-0451 Cilosed between 0°andas°.
.__a_sl.ngao-—-c:osed petween 45°and 20°.

CIRCUIT CONTROLLERS OPERATED BY SWITCH POINT

10+ Switch numbper. . .
= Ciosed when switchis normal.

%% Closed when switch is reversed.

J

Fig. 16.
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SYMBOLS FOR WRITTEN CIRCUITS
CIRCUIT CONTROLLERS OPERATED BY LOCKING MECHANISM
OF SWITCH MOVEMENT.

ﬂlo Closed.

Lo Open.

LATCH CONTACTS

64 Normaily closed.

¢ Normally open.

FLOOR PUSH,

Normally closed.

Normally open.

TIME RELEASE CONTACTS

10
L va) Normally closed.
j
t‘o A4 Normally open.
NOTE:- 10 indicates number of Sighal whose.
route is released.
PUSH BUTTON AND STRAP.KEY,
o— T Normally closed.
" o /\T Normally open.
TRAIN STOP CONTACTS
Av - Closed.

——é—!—-— —--G—v—— Open.

Fig. 17.
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WRITTEN CIRCUITS
EXAMPLE OF TYPICAL CIRCUIT PLAN,.
QO (5 2y 4 w D O O

325

OiT

o 4P

g L
é T
) o
1t
' of| El
s EV

A

12

N3TK {

[0a]
3TK

éTKV f
[E7]

iA
3TK

v3TR

y235TR

1Al

yOITR

1M1

IMi

IM3

1HG iH Vv

1HG

[
2HV
[
10

2HG
1DG

1DG

=1
V 25
22

Q7

eHi
1D}

1D

Fig. 19.
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each branch and cut-around circuit connects. Written circuits, using
written circuit symbols, number the line representing the wires from
the unit controlled; branch and cut-around circuits are not given a
distinct number, nor does this form of written circuit attempt to
show the point at which the branch and cut-around circuit connect.

The difference in the nomenclature of these two methods of draft-
ing circuits may be quite marked. This may readily be seen by the
nomenclature used in Figs. 18 and 19. The nomenclature used in
Fig. 19 is AR.A. recommended practice for written circuits. The
one used in Fig. 18 is one of the many schemes used by various rail-
roads not using A.R.A. recommended practice.

In Fig. 18, “1P” is the designation for the approach circuit on No.
1 track, while in Fig. 19, “1A” is the nomenclature for approach cir-
cuit on No. 1 track.

The track indicating indicator circuit in Fig. 18 is designated as
“1A,” while in Fig. 19 it is designated as “3 TK.” “1K” and “3K”
in Fig. 18 are the designations for the signal lever lock No. 1 and
switch lever lock No. 3. These same lever locks are designated “1M”
for signal lever lock No. 1, and “3M” for switch lever lock No. 3 in
Fig. 19. The few examples given above show the difference in the
nomenclature of the two methods.

Written circuits as illustrated in Fig. 19 are an attempt to save as
much time as possible in drafting the circuit plans. Circuits will be
covered in subsequent chapters.

Signal Aspects and Indications

Signal aspect is defined by the Signal Section, A.R.A,, as: The ap-
pearance of a signal conveying an indication as received from the
direction of an approaching train.

Signal indication is defined by the Signal Section, A.R.A., as: The
information conveyed by the aspect of a visual signal.

In other words, “aspect” is the picture conveyed to the mind by
the eye and “indication” is the meaning this picture or aspect has
for the engineman and upon which he acts.

The following definitions are taken from the Standard Code of
the AR.A. as revised January 17, 1928:

“Medium Speed.— ............ miles per hour.
“Slow Speed—  ...........n miles per hour.

“Restricted Speed.—Proceed prepared to stop short of train,
obstruction, or anything that may require the speed of a train
to be reduced.”
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Medium speed is quite generally designated as 30 miles per hour.
Some roads use one-half authorized speed not exceeding 30 miles
per hour. Slow speed is usually 15 miles per hour.

In previous issues of the Standard Code “medium speed” was
known as “restricted speed” and “slow speed” covered what is now
known as “slow speed” and “restricted speed.”

Aspects and indications.

The Standard Code, revised January 17, 1928, sets forth signal
aspects and indications for use with the Blogk Signal and Interlock-
ing Rules.

The aspects and indications as approved are designed to cover the
requirements of all American railways and, consequently, show
many more aspects than are necessary on any one railroad: for in-
stance, aspects and indications are given for the one-arm scheme of
signaling as well as those for the two and three-arm schemes. A
name is given to each set of aspects having the same indication.

With semaphore signals the signal indications are given by posi-
tions of arms and color of lights. With light signals the indications
are given by color, the position of lights, or both.

The Standard Code rules are shown in Figs. 20 to 32, inclusive,
except Fig. 22. In these typical signal aspects

R = Red
Y = Yellow
G= Green

L L -
A 8 ¢

Pig. 20.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Day and night aspects for position light signals shall have

the zame positions sg the day aspects of the semaphore signals.

Aspects shown are typical. Each road should show the
aspects and colors of lights it uses,

Indication—Proceed.
Name—Clear.
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Many roads use other aspects: for instance, the round end blade
used by some roads to mark distinctively their manual and controlled
manual block signals, and the fishtail blade used by some roads as
distant signals outside of automatic block system territory. The
same thing may be accomplished by night by a different combination
of lights.

In Fig. 20 are the various aspects of signals indicating Proceed.

These signals indicate the block or route is clear, and when the
distant indication is displayed to another signal they will be at Ap-
proach or Clear.

The Approach-Medium signal as shown in Fig. 21 requires at least
two arms and/or lights. This signal was known for many years as
the Approach-Restricting signal.

8
!

=%

=
m}f@

Pig, 21.

Duy and night aspeets for color light signals shall haye the

same colors as the night aspects of the semaphore signals.

Davy and night aspeets for position light signals shall have

the same positions as the day aspects of the semaphove signals.

Aspests shown are typical.  Each road should show the
aspects and colors of lights it uses.

Indivation—Appreach Next Signal at Not Execeding
Medium Speed.
Name—-Approach-Medium.

The aspects and indications are used to give approach information
where medium speed is required at the next signal. It indicates
that a block or route governed by a signal displaying this indication
is clear, but next signal limits the speed at that point. The next
signal may be displayed for a movement over a turnout, crossover
or other medium speed route. This indication is also used with what
is known as three-block indication. Three-block indication may be
used in automatic block system territory where there is less than
braking distance between signals, in which case the aspects displayed
behind a train are shown in Fig. 22. Thus it will be seen that a train
receiving the Proceed indication has three clear blocks. This sub-
ject will be treated fully in Chapter XV-—Automatic Signals.
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l—— NOT LESS THAN BRAKING DISTANGE ———I '

Q
Q@0

£498
£ 9o
;98

8
®L_

e ®

L—-NOT LESS THAN BRAKING DISTANCE

.

Pig. 22.

The Clear-Medium signal shown in Fig. 23 also requires at least
two arms and /or lights to display the aspects shown.

Q-i

=
A

il

A

)

Fig. 23,

Day and night aspects for color light signals shall have the

sime colors us the night aspects of the semaphore  signals,

Day and night aspects for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typieal. Fach road should show the
aspects and colors of lights it uses.

Indieation—Proceed at Not Exceeding Medium Speed.
Name—Clear-Medium.

This signal indicates the block or route is clear, the movement is
over a medium speed route and, where approach information is also

given, that the next signal displays one of the aspects shown in Figs.
20, 21, 25, or 26.

The Approach-Slow signal shown in Fig. 24 is only given on a
three-arm signal and indicates that the block or route governed by
a signal displaying this indication is clear, but that slow speed re-
striction will be effective at the next signal.
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8

@]

5
1

Fig. 24.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Duy and night aspects for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typical. Each road should show the
aspects and colors of lights it uses.

Indication—Approach Next Signal at Not Exceeding
Slow Speed.
Name-—Approach-Slow.

Distant (as formerly used) or Approach (as now used) is neces-
sary to govern the approach of a train to a signal indicating Stop.
The aspects and indication requiring a train to be prepared to stop
at the next signal are shown in Fig. 25.
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Fig. 25.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Day and night aspects for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typical. Bach road should show the
aspects and colors of lights it uses.

Tndication—Prepare to Stop at Next Signal. Train Exceed-
ing Medium Speed Must at Once Reduce to That Speed.
Name—Approach.

These aspects indicate the block in advance is clear but train must
be prepared to stop at the next signal. Formerly this was the only
requirement, thus permitting the engineman to use his own judgment
as to the speed. However, experience has demonstrated that it is
desirable for the engineman to take some action on receiving such
an indication and the requirement for a train to have its speed re-
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duced to not exceeding medium speed at point involved has been
added. This indication may be given by signals of the “stop and
stay” type as well as by those of the “stop and proceed” type.

The Medium-Approach signal shown in Fig. 26 is only given on a
three-arm signal and indicates a medium speed route is clear but
that the engineman must be prepared to stop train at the next signal.

g

Fig. 26.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Day and night aspects for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typical. Bach road should show the
aspects and colors of lights it uses.

Indicatien—Proceed at Not Exceeding Medium Speed
Prepared to Stop at Next Signal.
Name—D>Medium-Approach.

As shown in Fig. 27, the indication Proceed at Not Exceeding
Slow Speed may be given on three-arm signals, or on dwarf signals.
The Clear-Slow signal indicates a slow speed route is clear, and
where it also gives approach information, that the next signal is
displaying one of the aspects shown in Figs. 20, 21, 23, 24, 25, 26,
27, 28, or 30.
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Fig. 27.

Day and night aspects for eolor light signals shall have the

same colors as the night aspects of the semaphore signals.

Day and night aspects for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typical. Each road should show the
aspects and colors of lights it uses.

Indication—Proceed at Not Exceeding Slow Speed.
Name—Clear-Slow,
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The Slow-Approach signal shown in Fig. 28 is used by a few roads
in terminal territory where the signal indications are given by dwarf
signals. It may be used for other slow speed purposes.

Fig. 28.

Day and night aspects for color light signals shall haye the

same colors as the night aspects of the semaphore signals.

Aspects shown are typical. Each road should show the
aspects and colors of lights it uses.

Tndication—7Proceed at Not Exceeding Slow Speed
Prepared to Stop at Next Signal.
Name—=Slow-Approach,

The Permissive signal shown in Fig. 29 is used in manual and
controlled manual block system territory where a train is admitted
to an occupied block by a fixed signal.

DESIGNATE 8Y

!l ~ LETTER PLATE
OoR

2 - MARKER LIGHT
orP

3~ SHAPE OF ARM
oR
4 - COMBINATION OF THESE
DISTINGUISHING FEATURES

4

Fig. 29.

Day and night aspects for color light signalg shall have the

same colors as the night aspects of the semaphore signals.

Aspects shown  are typical.  Kach road should show the
aspects and colors of lights it uses.

Indication—Block Occupied, Proceed Prepared to
Stop Short of Train Ahead.
Name—Permissive.

It is also used in the one-arm signaling scheme at interlockings and
in automatic block system territory for all purposes where it is de-
sired to display a more favorable indication than Stop, or Stop; Then
Proceed but less than Proceed (Fig. 20). Thus, in one-arm signal-
ing this indication means that the route or block may be occupied,
or a switch open, or next signal at stop, or any condition requiring
caution.

Where used as a Permissive signal in manual or controlled
manual block it is used to admit other than a passenger train to a
block occupied by other than a passenger train.
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To display the indication Proceed at Restricted Speed (Fig. 30)
requires a two-arm, a three-arm or a dwarf signal. This indication is
used for slow speed routes at interlockings which may be occupied,
for “calling-on” movements and, on automatic signals, for move-
ments of trains by such signals at Stop; Then Proceed without
stopping. “Calling-on” signal, as this signal is frequently called, may
be used at interlockings to advance a train to the block or interlock-
ing station for orders or may be used to admit a train to a main track
or other route that is occupied. ‘
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Fig. 30.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Aspects shown are typical. Each road should show the
aspects and colors of lights it uges.

Indication—Proceed at Restricted Speed.
Name—Restricting.

In Fig. 31 is shown a signal giving the Stop; Then Proceed indi-
cation.

m DESIENATE 8Y
/-~ NUMBER pLATE
or
& = MARKER LIGHT
or
3 - POINTED BLADE
oR
J 4 - COMIBINATION OF THESE
- DISTINGUISHING FEATURES
Fig. 31.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Day and night aspeets for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typical. Each road should show the
axpects and colors of lights it uses.

Indication—Stop: Then Proceed in Aecordance
with Rule 5098,
Name-—Stop and Preceed.
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While the aspect may be designated by the schemes indicated in
the AR.A. Rule, the most generally used schemes are:
Where semaphore signal is used—pointed blade and staggered
lights.
Where color light signal is used—staggered lights.
Where position light signal is used—marker light.
Where color position light signal is used—white marker light.

Various aspects of signals indicating Stop are shown in Fig. 32.
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Fig. 32.

Day and night aspects for color light signals shall have the

same colors as the night aspects of the semaphore signals.

Day and night aspects for position light signals shall have

the same positions as the day aspects of the semaphore signals.

Aspects shown are typical. Hach road should show the
aspeets and colors of lights it uses.

Indication—=Stop.
Name—=Stop.

Trains receiving Stop indication must stop and stay until a more
favorable indication is received or until authorized to pass the Stop
signal by train order, clearance form or other method in vogue on
the railway involved.

Where two or more lights are used on semaphore and color light
Stop signals, they are vertically arranged. Purple in lieu of red is
used by some roads on dwarf signals to indicate Stop.

Stop and Proceed indication, Fig. 31, is closely allied with the
Stop indication shown in Fig. 32. The indications given by each
rule require the train to stop, those in Fig. 32 requiring the train to
stay until a more favorable indication is displayed or authority re-
ceived to pass it, while those in Fig. 31 permit the trains to proceed
after having stopped, expecting to find a train in the block, broken
rail, obstruction or switch not properly set.

The signal aspects in Fig. 32 are those ordinarily used at inter-
lockings and block stations, or other points where it is necessary to
hold trains. The signal aspects in Fig. 31 are those used as auto-
matic block signals where stop and stay until authorized to proceed

e
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is not required. Where two lights are used they are diagonally
arranged, or staggered.

On some roads automatic block signals are equipped with number
plates, and, on some of these, the number plate is used in connection
with the signal aspect to distinguish a signal whose most restrictive
indication is more favorable than the Stop signal. For example, some
roads use a square end blade on all semaphore signals and apply the
number plate on Stop and Proceed signals only.

There are in service a large number of fishtail signals as shown
in Fig. 33, for which there is no AR.A. rule, and there are no
color light or color position light signals giving a corresponding in-
dication although same could be provided safely for color light sig-

nals having two lights.

Fig. 33.

Indication—A pproach Home Signal With Caution.
Name—~Caution Signal.

These signals are used on some roads to govern the approach of
trains to block and interlocking signals outside of automatic block
system territory; some roads use an automatic signal with pointed
arm or its equivalent light signal for this purpose. This practice,
however, may require a train to stop at a signal for which no Caution
or Approach signal was displayed. The signal, having a fishtail arm,
displays no indication as to whether or not the track is occupied.
The aspect shown for Caution signal, Fig. 37, is used with the posi-
tion light signal when the track is occupied or a switch is open. The
Approach signal, Fig. 25, is used when the track is clear, switches
properly set, and home signal is at Stop.

Grade signals.

The grade or tonnage signal is used, on some roads, in automatic
block system territory, where for various reasons it is not desired
to arrange the signal system to display Permissive or Slow Speed.
It is used primarily to permit heavy tonnage freight trains, on as-
cending grades, to proceed at restricted speed by a Stop and Proceed
signal without stopping. However, on some roads all freight trains
may pass these signals without stopping, while on other roads all
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Fig. 34.
Example of Application of Take Siding Indicator.
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trains may do so. This signal is used generally on ascending grades;
however, it is also used at other points where it is desired to elimi-
nate the stop at an automatic block signal.

All roads permitting trains to pass Stop and Proceed signals
without stopping, provide some sort of distinctive aspect for the
purpose.

Some of the aspects employed are as follows:

1. Short semaphore arm 45 degrees, pointed arm, night aspect
yellow; arm located below block signal arm on same mast. The
arm with a light shining on it is also used for the night aspect.

2. A yellow disc, displaying the letter “G,” mounted on the
signal mast is the aspect on several large roads. On some roads
the “G” is illuminated for the night aspect; a yellow instead of
a red marker light is also used as a night aspect.

3. On some roads where the block signals have red arms, a
yellow arm is substituted for the day aspect, and a yellow light
in place of the usual red light for the night aspect.

Take siding indicators.

There is no “take siding indicator” in the Standard Code; how-
ever, there is one illustrated in the Signal Section Manual which
is reproduced in Fig. 34. Other forms are in use, such as the position
light type, aspect and indication shown in Fig. 37 and the short
semaphore arm below the regular arm.

Semaphore signals.

The semaphore signal is the type most generally in use on the
American railways today although in many of the new signal instal-
lations light signals are being used and on some roads when renew-
als are necessary.

The aspects for semaphore signals shown in Figs. 20 to 33, inclu-
sive, are those for upper-quadrant signals, which is the type most
generally installed for new work and renewals. There are, however,
many lower-quadrant signals in service. Three-position lower-quad-
rant signals give the same indications for corresponding positions
as upper-quadrant signals.

Two-position lower-quadrant signals were in use many years be-
fore the three-position signals were developed. This type of signal
requires two arms to give the three indications which may be given
with one three-position signal arm.

In Fig. 35 are shown some of the lower-quadrant, two-position sig-
nal aspects and indications. No attempt is made to show a complete
set of such aspects as there are so many possible combinations.
Those shown illustrate the principles involved. Three-position sig-
naling simplifies the signaling as fewer aspects are necessary to
convey the various indications.
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INDICATION

NAME ASPECT
ol oM
STOPR STOP oM
omom
STOP-THEN STOP AND !
PROCEED PROCEED QN gy X
() <
PREPARE TO'STOP ATNEXT l@> < <
S\GNAL.‘T"SRIEIN EXCEEDING
MEDIUM SPEED MUST AT APPROACH
ONCE. REDUCE TO THAT o < (1<
SPEED.
® ] B ]
PROCEED CLEAR om F‘E
APPROACH NEXT SIGMAL APPROACH- 3
AT NOT EXCEEDING MEDIUM MEDIUM
SPELD ‘%
PROCEED AT MEDIUM MEDIUM ~
SPEED APPROACH
% ]
B @1
PROCEED AT RESTRICTED RESTRICTING <) ol
SPEED O
Fig. 35.

Lower-Quadrant Semaphore Signals.
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Color light signals.

As previously stated, the aspects of light signals are the same both
day and night, using the same colors as the night aspects of the
semaphore signal, except as stated in connection with Fig. 33, no
aspects corresponding with those of the semaphore signal using fish-
~ tail blades are being used.

While the practice thus far in America has been to follow the
night aspects of semaphore signals, a system of color light signals
reducing the number of aspects could be worked out. In England,
a system known as “four-aspect color light signals” is being used by
some railroads. This system is based on the same principles as
three-block indication which is illustrated in Fig. 22. In this system,
one red light is used for stop; one yellow light, caution—be pre-
pared to stop at next signal; two yellow lights, attention—run at
medium speed; one green light, proceed. In automatic block system
territory this scheme would agree with the principles and practice
of the American roads, but at interlockings where more than one
route is involved, complications arise. An attempt is made to so
signal the routes that it will not be necessary for a train to pass a
red light; this, however, cannot be done except by the use of route
indicators and other auxiliary devices used in connection with the
four-aspect signal. The system generally uses one four-aspect sig-
nal, regardless of the number of routes, and an indicator to designate
the route to be taken.

The color light signal aspects, Figs. 20 to 32, are based on the
night aspects of three-position semaphore signals. The aspects and
indications for color light signals were not, prior to the revision of
January 17, 1928, referred to in the Standard Code. This, prob-
ably, has been one of the main reasons for the wide difference in
practice on various railroads in the use of color light signal aspects
and indications. Figure 36 shows some of these aspects and indica-
tions not covered by Figs. 20 to 32.

Position light signals.

The aspects and indications of this type of signal are given by
positions day and night. The positions are given by rows of lights
(all the same color), the high signals having three lights per row
and the dwarf signals two lights per row. The position light signal
is more flexible than the semaphore or color light signal in that four
positions may be secured from each arm while three positions or
colors is the maximum with the semaphore, and with the color light
signals, except by use of color combinations, as, for instance, the
“four-aspect color light signal” being used in England.
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INDICATION NAME ASPECT

@-©
©
@0

STOP STOP SIGNAL
T |
A B
SIDING
STOP INDICATOR
STOP SIGNAL ?
A
SWITCH MAY
STOR BE OPENED

PROCE.ED CAUTION

STOP AND
STOP-THEN PROCEED  [PROCEED SIGNAL

3TOP AND PROCEED [GRADE SIGNAL

APPROACH NEXT SIGNAL. | APPROACH
PREPARED TO STOP SIGNAL.

Mg, 36. (8heet One)
Color Light Signals.
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INDICATION NAME ASPECT
PROCEED(OR
PROCEED CLEAR)SIGNAL
APPROACH NEXT SIGNAL | APPROACH
AT RESTRICTED SPEED {RESTRICTING
SIGNAL
CLEAR
PROCEED AT RESTRICTING
RESTRICTED SPEED SIGNAL
ROCEEDAT RESTRICTED | praTricTiN
SPEED PREPARED TO EZ‘G,EM_ G
STOP AT NEXT SIGNAL
PROCEED TO NEXT  [RESTRICTING
SIGMAL AT RESTRICTED | SIGNAL
SPEED
PROCEED AT CLEAR SLOW
SLOW SPLED SPLED SIGNAL

Fig. 36. {(Sheet Two)
Color Light Signals.
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INDICATION \ NAME ASPECT

PROCEED AT SLOW
SPEED PREPARED | “Sigmar "
T0 STOP

PROCEED AT SLOW
SPEED PREPARED TO |PERMISSIVE
STOP SHORTOF TRAIN | SIGNAL

OR OBSTRUCTION

PROCELD WITH CAUTION
CAUTION SIGNAL

SPEED SIGNAL

o — O | o ——@-

PROCEELD WITH CAUTION] CAUTION
AT RESTRICTED RESTRICTING
A

PROCEED TO NEXT PROCEED
SIGNAL PREPARED SIDING
TO STOP SIGNAL

PROCEED FROM MAIN
LINE TO SIDING AT
5. OW SPEED PREPARED |PERMISSIVE
TO STOP SHORT OF TRAIN|  SIGNAL
OR OBSTRUCTION

A

Fiz. 36. (Sheet Three)}
Color Light Signals.
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INDICATION

NAME

ASPECT

PROCEED WITHCAUTION
ON MAIN AQUTE,

PROCEEDWITH CAUTION
ON SECONDARY OR
DIVERGING ROUTE

PROCEED WITHCAUTION
END OF BLOCK SYSTEM

END OF

BLOCK SIGNAL »

PROCEED AT SLOW
SPEED INTO YARD
TRACK *

PPOCEED ON
SECONDARY OR
DIVERGING ROUTE

Pig. 86. (Sheet Four)

Color Light Signals.

Position light signal aspects, indications and names as generally
used are shown in Fig. 37. By referring to this figure, it may be
seen that it is the practice in using position light signals to display
only the various arms, or rows of lights, as necessary: for instance,
the Stop signal displays only one horizontal row of lights as it is

unnecessary to light additional arms to indicate Stop.
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INDICRTION NAME ASPECT
S70P S7TO0P S/IGNAL

S57T0P - THEN FROCEED

Srorp AND
PROCEED SIGMAL

PROCELD AT SLOW SPEED
wWiTr CRUTION PREPARRED
70 STOPR

CreTION SLow
SPEED SIGNAL

PLOCEED AT SLOW SPEED
PCEPARED TO STOP AT NEXT
SiewvAaL

SrLow SPEEDSIGNAL

PROCEED wiThH CAVTION
PREPARED TO STOP SHORY
or TRAIN 08 O8STRUCTION

Peemissve Broce
SN AL

FEOCEED AT SLow SPEED

CLEAR SLOW
SPEED SIGNAL

BRPLIRCH NEXT SNRL PEEPRELO TO STOA
WHERL R SocinG SwiTcr 15 CONNECTED wiTH
TrE SICNAL ,FPPEORCH THPT SewTEN Fes-
PReLD To STOr R TRrin EXCLEONG Ot -
Ao 178 MK 1t RuTssoms 280 SPSLD AT
PO T INVOL v EO MaT #T OncE BEDvCE
7o Nar EXCEEQING THAT SPLED

CRuTION SIGNAL

RPPLORCN NEXT SIGNRL FPREPARED TO
Srom. R TRARIN ExC2EOING Ong - MoK

275 Maxuswrn FoTno8i 260 SPEED RT
Ponr invowreo PMvsT AT Once
Bapvece Yo Noy EXCELDING
rHRT SPERD

APPLoACH SIGNAL

APPRORCH WEXT SIGNALRT
LESTRICTED SPEED

HPPEORCH RESTRICT -
ING SIGNAL

PROCEED AT
LeSTRICTED SPELED

CLepR ESTRICTING
SIGAEL

Peoceso

CLEAR SIGNAL

PeocteD - MANVAL 08
ConTROLLED MANVAL
Brocke CLER®.

Crere Brock
SIGIVAL

TREE S1OING

TRiE SIDING
INDICRTOE

Fig. 37.

Position Light Signals.
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“The aspect for the Permissive block signal, Fig. 29, is the same
as one of the aspects of the Approach signal, Fig. 25, in the Standard
Code for semaphore and color light signals; with the position light
signals there is a distinctive aspect for each of these indications, the
lower right-hand quadrant position being used for the permissive.
On some roads this feature on semaphore signals is covered by using
a differently shaped blade by day and a different combination of lights
at night. A distinction is also made with the position light signal
between a clear manual or controlled manual block signal and any
other clear signal by the addition of a marker light. With the sema-
phore this distinction may be made by a differently shaped blade and
a different combination of lights.

Color position light signals.

The aspects and indications of this type of signal are given both
by colors and positions, day and night. The positions are given by
two lights in a row on both high and dwarf signals, each row having
a distinctive color. There is but one arm used and its positions are
the same as those used with the position light signal. Red, yellow
and green as used with semaphore and color light signals are used as
is also lunar white; red being used in the stop row, yellow in the
approach row, green in the clear row and lunar white in the lower-
quadrant or permissive row. The different speeds or routes are in-
dicated by a white marker light above or below the arm or the ab-
sence of a marker light. The white marker above the arm indicates
authorized speed or main route; below the arm, medium speed route,
and no marker lights, slow speed route. The marker light is in line
with the mast or center of signal for all indications, where used,
cxcept the Approach-Restricting signal, in which case it is to the
left of the mast as seen from an approaching train.

The aspects, indications and names for ‘the color position light
signals are shown in Fig. 38, and with the explanations of the aspects
and indications given above no detailed explanation is necessary.

The system as now used is based on three-arm scheme of signal-
ing, and, like the position light signal, the indications can be given
with fewer aspects than with semaphores.

The aspects and indications in Fig. 38 are as in use. The dwarf
signals are not shown in this figure as they are the same as the high
signals without the marker light, except for height and size.

The indications of the position light signals are given by positions
corresponding with the positions of the arm of the semaphore sig-
nal. The indications of color position light signals are also given
by positions and in addition by the three colors generally used with
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W-—White.
L-—Lunar White.
Fig. 38.

Color Position Light Signals.
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semaphore and color light signals for the giving of three, and lunar
white for the fourth or the Permissive indication; the marker light
is white.

General.

Reference is made in some of the indications to medium, slow and
restricted speed. Generally, where no speed is mentioned, authorized
speed for that portion of the road being used is permitted.

Until the Railway Signal Association (now the Signal Section,
American Railway Association) adopted its principles of signaling
(1912) there was a great variety of aspects and indications. These
have been reduced to a scientific basis as shown above. There are
28 semaphore aspects, exclusive of the two-position lower-quadrant,
shown in the various figures, and these cover the three schemes of
signaling: namely, one, two and three-arm. One road some years
ago had on its lines over a hundred semaphore aspects; the adoption
of a scheme of uniform signaling has reduced its standard sema-
phore aspects to 39, including the distinctive aspects used for grade
signals and for manual and controlled manual block signaling. When
the hundred aspects were in service many of them had more than
one meaning or indication.

While much uniformity has been attained in the use of semaphore
signals, such uniformity has not been attained in the installation of
light signals, as many such installations have added aspects not pre-
viously used or given different indications for aspects already in use
as well as having an aspect give two or more indications until the
color light signal aspects and indications are in much the same state
as the semaphore aspects and indications were prior to the time the
Railway Signal Association adopted its principles of signaling. Some
examples may be seen by referring to Fig. 36. This state of affairs
has been recognized by the Signal Section which has, in conjunction
with' the Operating Division, prepared the aspects and indications
shown in Figs. 20 to 32. These aspects and indications will, no doubt,
be a guide for future color light signal installations as well as pro-
vide a basis for the revision of the color light signal aspects and in-
dications now in service, to the end of greater uniformity between
the various roads and the removal of conflicting aspects on the same
road.

There are two basic principles in the use of aspects and indica-
tions which should never be overlooked: first, the undesirability of
using one aspect to give two or more indications, and second, the
undesirability of providing a multiplicity of aspects which would be
confusing to the engineman. The picture received by the mind
should have only one meaning and thus avoid the possibility of con-
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fusion arising in the engineman’s mind which may cause hesitation
when prompt action should be taken, or the taking of the wrong
action.

The principles involved in the determination of the various as-
pects and indications are covered in Chapter III—Principles of Sig-
naling, while the details of the various kinds of signals are covered
in Chapters XII—Semaphore Signals, and XIIT—Light Signals.

Cab signals and cab indicators.

Cab indicators of the audible type were used in Europe as early as
1880, some of which were placed in service on the Northern Railway
of France in that year. Other roads in the European countries have
used similar cab indicators. Trial installations of visual cab indi-
cators also have been made. However, most of these installations
made use of the cab indicator only in connection with distant sig-
nals, and this primarily on account of dense fogs experienced.

On the American continent cab signals and cab indicators did not
receive serious consideration until the era of automatic train stop
and automatic train control in the United States of America. Both
audible and visual signals are now in use.

With the intermittent automatic train stop the cab indicator is
usually an audible one produced by an air whistle, a bell, or both.
In some systems the whistle or bell indicates that the receiver on
the locomotive has passed over an open inductor, providing the
acknowledging lever is manipulated, while in other installations, the
whistle is used for the above purpose and the bell acts as a check on
the proper functioning of the wayside inductor. When an engine-
man acknowledges prior to passing a restrictive signal indication,
the bell rings when the receiver passes over an open inductor. If
an engineman acknowledges the indication and the bell fails to ring,
he knows there is something wrong either with the engine equipment
or inductor. In addition to this, on one road there is in use an indi-
cator in the cab with a white light displayed when the train-stop
apparatus is in working order and cut in. On another road a red light
is displayed in the cab at the instant an automatic application is re-
ceived; this in addition to the audible signal. When the locomotive
circuits are set up for free running, no light is shown and no audible
signal is sounded.

With the continuous automatic stop or with speed control, a cab
signal (designated by one road, “Visual indicator”) is used; however,
the practice on various roads differs. The practice of one road is cited:
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On this road, bell, whistles and a visual indicator were used and the
following appears in a small booklet which contains information and
instructions for handling automatic train speed control apparatus:

“Bell

This is a single stroke gong mounted on the inside back wall
of the cab on the engineer’s side.

When this ‘gong’ sounds it indicates that the low speed re-
striction is removed.

“Warning Speed Whistle

This is a Soft-Toned Chime Whistle mounted over the boiler
in the cab.

When this whistle is sounded it indicates that the speed of the
train is within the warning speed limits.

This whistle will stop blowing as soon as the speed has been
properly reduced. '

“Acknowledging Whistle

This is a Sharp-Toned Whistle mounted over the boiler in the
cab.

When this whistle sounds the engineer should immediately
acknowledge same by means of the acknowledging lever later
described.

When properly acknowledged this whistle will immediately
stop blowing.

“VYisual Indicator

This is a box mounted on the inside front wall of the cab on
the engineer’s side containing two lights:

GREEN-—Indicating ‘Proceed.
YELLOW—Indicating ‘Proceed at Slow Speed Prepared to
Stop.’

“The change from Green light to Yellow light will precede
the whistle indications by 175 to 200 feet when the speed of the
train is over 20 miles per hour and will precede the whistle indi-
cations V4 mile when the speed is under 20 miles per hour. Ac-
knowledgment should not be made until the acknowledging
whistle blows but if done it should be repeated when acknowl-
edging whistle blows.

“The change from Yellow light to Green light will be accom-
panied by a single stroke of the bell.

“When passing over short sections of track where current may
not be picked up for a distance of less than 175 feet such as
staggered joints at the end of a track circuit or at a railroad
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crossing, the light may flash from green to yellow and back to
green without the whistles or bell sounding. No attention need
be paid to these flashes.

“When either indication light is lit it indicates that the cur-
rent on the engine is ‘cut in’ for train control operation and the
actuator can then be cut in.

“The train control should not be cut out on account of a fail-
ure of either or both lights if device is otherwise operating
properly as this may only be due to failure of bulb.”

Since the issuance of the booklet, electric horns have been substi-
tuted for the whistles without changing the meaning of the indica-
tions.

Some roads use two-aspect cab signals, while others use three or
four aspects. On some roads where continuous automatic stop or
speed control is in service all wayside signals except Stop signals
at points where trains may be held are eliminated. One road is
now installing four-aspect cab signals without the automatic stop or
train control. The wayside signals are being retained.

The two-aspect cab signals are shown in Fig. 39. Indication (B)
is generally used where wayside signals are in service and indica-
tion (C) is generally used where wayside signals, except Stop sig-
nals, are eliminated.

SIGNAL INDICATION ASPECT
GREEN
TEN H
AR CA
*) CLS'*\:GN Acf_ B PROCEED N

APPROACH NEXT

® LOW SPEED SIGNAL PREPARED

CAB SIGNAL

TO STOP
birv Al vy RESTRICTED SPEED W 4 ;i}/
YELLOW RED
Fig. 39.

Two-Aspect Cab Signals,
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The general practice where three-aspect cab signals are used is as
shown in Fig. 40.

On some of the recent installations four-aspect cab signals have
teen installed, the aspects displayed by the various roads are shown

in Fig. 41. .
SiegNAaL INDICRATION RsPecT
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© | Mepium sPeen Proceen AT
cmB SIGNAL mEDIUM SPEED
¥* T *
Low SPEED cAB OBserve Fi6s.27,28,50
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By waySI1TE SI1GNAL
Proceep AT NoT
EXCEEDING FIFTEEN
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SPEET CAB S1GNML W, -
PREPARED TO 8TOP
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YEZLL0W AND RED RESPECTIVELY

H# One ROAD USES WHITE

+ ONE RORD USES GREEM

Fig. 40.
Three-Aspect Cab Signals.
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Four-Aspect Cab Signals.
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Audible signals are sometimes used with visual cab signals, usu-
ally a whistle, although single stroke gongs have been used. The
whistle or bell sounds to advise the engineman of a change of his
visual cab signal to a more restrictive indication and, in case of
the whistle, blows continuously from the time the indication changes
until an automatic application occurs or until the engineman takes
proper action.

In the application of the cab signals, the general principles which
apply for wayside signals have been followed as far as practicable.

This chapter deals only with aspects, etc.; the details of construc-
tion, control, etc, will be covered in subsequent chapters.
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QUESTIONS ON CHAPTER II

SYMBOLS, ASPECTS AND INDICATIONS

Symbols

1. What are symbols as used in railway signaling?
2. What difficulty would be met in designing apparatus, etc, with-
out the use of symbols?
3. What is the necessity for standard symbols in any given field of
endeavor?
4. In Fig. 1, showing symbols used for signals, what does the first
or upper section show?
5. What do the headings of the columns indicate?
6. What do the headings of the lines indicate?
7. What does the first symbol in each column (numbered 1 to 7, in-
clusive) indicate? Give two illustrations.
8. What does the first symbol in each line (lettered A to E, inclu-
sive) indicate?
9. How are the various combinations in three-position signaling
indicated?
10. Are these characters employed in two-position signaling?
11. How is a two-position, 0 to 60 degree, non-automatic power signal
shown?
12. What does 0 to 60, 0 to 70, 0 to 75, and 0 to 90 in two-position
signaling indicate?
13. Usually, does any railroad having two-position signaling use
more than one angle of movement of signal arm?
14. Are all three positions always used in three-position signaling?
15. Are letters and numbers shown with the symbols used on plans?
16. Where is signaling employed as shown by symbols “E24” and
“E257?
17. What does the third section of Fig. 1 cover?
18. What designations are shown in the lower section of Fig. 1?
19. Are symbols shown in Fig. 1 standard and now used by the
Signal Section, AR.A,, as recommended practice?
20. What are the advantages of the present Signal Section, ARA,
symbols over those previously used?
21. How was a light signal designated with the old symbols?
22. Are the same principles followed in the old and new symbols?
23. What is the symbol generally used for track battery?
24. In what position are switches and derails always shown on
plans?
25. From what are the terms two and three-arm signaling derived?
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26. Draw the symbol for a two-arm high signal, system of three-
position upper-quadrant signaling, top arm semi-automatic, stick
power-operated, 0 to 90 degrees, bottom arm semi-automatic, stick,
power-operated, 0 to 45 degrees.

27. Draw the symbol for a distant signal having forked or fishtail
end, automatically operated and working 45 to 90 degrees.

28. Draw the symbol for an interlocking home signal arm fixed in
the Stop position.

29. Draw the symbol for an interlocking home signal operating
0 to 45 degrees.

30. Draw the symbol for an automatic signal operating 45 to 90
degrees.

31. What is the symbol for a high signal mast?

32. What is the symbol for a dwarf signal mast?

33. What kind of signals do square end blades indicate and what is
their most restrictive indication?

34. What kind of signals do pointed end blades indicate and what
is their most restrictive indication?

35. What kind of signals do fishtail blades indicate?

36. What is the practice on many roads in regard to the use of
marker lights?

37. What do the letters “E” and “M” placed near signal symbols
indicate?

38. Draw the symbol for an audible highway crossing signal.

39. Draw the symbol for a wig-wag highway crossing signal.

40. Draw the symbol for a flashing light highway crossing signal.

41. Draw the symbol for a water column.

42. Draw the symbol for a milepost.

43. Draw the symbol for a road crossing at grade.

44. Draw the symbol for a signal bridge.

45, Draw the symbol for a tunnel.

46. How is an electromagnet or the coils of an instrument shown?

47. How is an alternating current instrument shown as compared
with a direct current instrument?

48. How are contacts shown:

(a) Energized?
(b) De-energized?

49. Draw the symbol for a direct current electromagnet.

50. Draw the symbol for an alternating current electromagnet.

51. Draw the symbol for a neutral relay with coils energized.

52. Draw the symbol for a neutral relay with coils de-energized.

53. Draw the symbol for a polarized relay contact.

54. Draw the symbol for a three-position relay contact.

55. Draw the symbol for a high current contact.

56. Draw the symbol for a magnetic blow-out contact.

57. Draw the symbol for a bell attachment.

58. Draw the symbol for a double winding.

]
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59. Draw the symbol for a slow-acting magnet.

60. Draw the symbol for a disc type indicator with disc visible and
disc invisible.

61. Draw the symbol for a semaphore type indicator, two-position
and three-position.

62. Draw the symbol for a wire wound rotor.

63. Draw the symbol for a stationary winding.

64. Draw the symbols for electric lock showing segments cut to lock
normal, normal indication, reverse, normal and reverse.

65. Draw the symbol for a direct current interlocked relay.

66. Draw the symbol for an alternating current interlocked relay.

67. Describe the letter symbol used for circuit controllers operated
by levers.

68. What does the letter used in the letter symbol represent?

69. Describe the graphic symbols used for circuit controllers oper-
ated by levers.

70. With the graphic symbols where the circuit is closed during a
considerable portion of the movement of the lever, how is this repre-
sented?

71. With graphic symbol, how are levers with the center position
as normal, distinguished from those with the extreme end position as
normal?

72. Draw the letter symbol for levers with extreme end position as
normal, in the following positions:

(a) Normal.

(b) Normal indication.

(c) Center.

(d) Reverse indication.

(e) Reverse.

(f) Circuit closed from normal to normal indication position.

(g) Circuit closed from reverse to reverse indication position.

(h) Circuit closed from normal indication to reverse indica-
tion position.

(i) Circuit closed from normal to center position.

(j) Circuit closed from center to reverse position.

(k) Circuit closed from normal to reverse indication position.

(1) Circuit closed from normal indication to reverse position.

{m) Circuit closed through the entire stroke except at full nor-
mal and full reverse position.

(n) Circuit closed from normal indication position to just be-
fore normal.

(o) Circuit closed from reverse indication position to just be-
fore reverse.

(p) Circuit closed from center position to normal indication
position.

(q) Circuit closed from center position to reverse indication
position.
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(r) Circuit closed from normal to just before normal indica-
tion position.
(s) Circuit closed from reverse to just before reverse indica-
tion position.
73. Draw the graphic symbols for lever with extreme end position
as normal, in the following positions:

(a) Normal.
(b) Normal indication.
(¢) Center.
(d) Reverse indication.
(e) Reverse.
(f) Circuit closed from normal to normal indication position.
(g) Circuit closed from reverse to reverse indication position. -
(h) Circuit closed from normal indication to reverse indication
position.
(i) Circuit closed from normal to center position.
(j) Circuit closed from center to reverse position.
(k) Circuit closed from normal to reverse indication position.
(1) Circuit closed from normal indication to reverse position.
(m) Circuit closed through the entire stroke except at full
normal and full reverse position.
(n) Circuit closed from normal indication position to just be-
fore normal.
(o) Circuit closed from reverse indication position to just be-
fore reverse. .
(p) Circuit closed from center position to normal indication
position.
(q) Circuit closed from center position to reverse indication
position.
(r) Circuit closed from normal to just before normal indica-
tion position.
(s) Circuit closed from reverse to just before reverse indica-
tion position.
74. Draw the letter symbols for levers with middle position as nor-
mal, in the following positions:

(a) Circuit closed in the left position.

(b) Circuit closed in the indication position to the left.

(c) Circuit closed in the normal position.

(d) Circuit closed in the indication position to the right.

(e) Circuit closed in the right position.

(f) Circuit closed from left to left indication position.

(g) Circuit closed from right to right indication position.

(h) Circuit closed between right indication and left indication
position.

(i) Circuit closed from normal left.

(j) Circuit closed from normal right.
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(k) Circuit closed from left to right indication position.
(1) Circuit closed from right to left indication position.
(m) Circuit closed through the entire stroke except in the full
normal and full reverse positions.
(n) Circuit closed from left indication position to just before
the full left position.
(o) Circuit closed from right indication position to just before
the full right position.
(p) Circuit closed from normal to left indication position.
(q) Circuit closed from normal to right indication position.
(r) Circuit closed from left to just before the left indication
position.
(s) Circuit closed from right to just before the right indica-
tion position.
75. Draw the graphic symbols for levers with middle position as
normal, in the following positions:
(a) Circuit closed in the left position.
(b) Circuit closed in the indication position to the left.
(¢) Circuit closed in the normal position.
(d) Circuit closed in the indication position to the right.
(e) Circuit closed in the right position.
(f) Circuit closed from left to left indication position.
(g) Circuit closed from right to right indication position.
(h) Circuit closed between right indication and left indication
position.
(i) Circuit closed from normal left.
(j) Circuit closed from normal right.
(k) Circuit closed from left to right indication position.
(1) Circuit closed from right to left indication position.
(m) Circuit closed through the entire stroke except in the full
normal and full reverse positions.
(n) Circuit closed from left indication position to just before
the full left position.
(o) Circuit closed from right indication position to just before
the full right position.
(p) Circuit closed from normal to left indication position.
(q) Circuit closed from normal to right indication position.
(r) Circuit closed from left to just before the left indication
position.
(s) Circuit closed from right to just before the right indica-
tion position.
76. Draw the symbols for circuit controllers operated by upper-
quadrant three-position signals closed in the following positions:
(a) Circuit closed at 0 degree only.
(b) Circuit closed at 45 degrees only.
(c) Circuit closed at 90 degrees only.
(d) Circuit closed at 0 to 45 degrees.

¥
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(e) Circuit closed at 45 degrees to 90 degrees.
77. Draw similar symbols for lower-quadrant signals:
(a) Circuit closed at 0 degree only.
(b) Circuit closed at 45 degrees only.
(¢) Circuit closed at 90 degrees only.
(d) Circuit closed at 0 to 45 degrees.
(e) Circuit closed at 45 to 90 degrees.
78. Draw the symbols for circuit controllers operated by two-
position upper-quadrant signals:
(a) Closed at 0 degree only.
(b) Closed in Clear position only.
79. Draw the symbols for circuit controllers operated by two-
position lower-quadrant signals:
(a) Closed at 0 degree only.
(b) Closed in Clear position only.
80. Draw the symbols for the following:
(a) Switch circuit controller with open and closed contac:s.
(b) Circuit controller operated by locking mechanism of a
switch movement.
(¢) Pole changing circuit controller.
(d) Bridge circuit controller open and closed.
(e) Spring hand key or push button.
(f) Circuit switch.
81. Draw symbols for the following:
(a) Manual time release (electric) with open and closed con-
tacts.
(b) Manual time release (electro-mechanical) with open and
closed contacts.
(¢) Automatic time release (electric) with open and closed
contacts.
(d) Emergency release (electric) with open and closed con-
tacts.
82. Draw the symbols for the following:
(a) Floor push.
(b) Latch contact.
(¢) Track instrument contacts, open and closed.
(d) Rheostat.
(e) Single pole, single-throw knife switch.
(f) Double pole, single-throw knife switch.
(g) Single pole, double-throw knife switch.
(h) Double pole, double-throw knife switch.
(i) Fixed resistance.
(j) Variable resistance.
(k) Fuse.
(1) Impedance without iron core.
(m) Impedance with iron core,
(n) Condenser.
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83. In the symbol for a condenser, what do the parallel lines repre-
sent and what do the spaces between the parallel lines represent?
84. Draw symbols for the following:
(a) A battery of two cells in multiple indicating positive and
negative terminals.
(b) A battery of seven cells in series indicating positive and
negative terminals.
85. What letters are used to designate, respectively:
(a) Dry battery.
(b) Gravity battery.
(c) Potash battery.
(d) Storage battery.
86. In the symbol for an electric cell, how is the negative terminal
indicated and how is the positive terminal indicated?
87. Draw symbols for the following:
(a) Rectifier indicating which are the alternating current ter-
minals and which the direct current terminals.
(b) Single-phase transformer indicating which are the pri-
mary and which the secondary windings.
(c) Single-phase transformer with two secondary windings.
(d) Transformer with case grounded.
(e) Transformer with grounding shield between windings.
(f) Direct current motor.
(g) Direct current generator.
(h) Alternating current motor.
(i) Alternating current generator.
(j) Direct current—direct current motor-generator.
(k) Alternating current——direct current motor-generator.
(1) Ammeter.
(m) Voltmeter.
(n) Watt-meter.
(o) Telephone.
(p) Incandescent lamp.
(gq) Lightning arrester.
(r) Single terminal and double terminal.
(s) Wires crossing without being connected.
(t) Wires joined.
(u) Ground.
(v) Common wire.
(w) Other than common wire.
(x) Track circuit wire.
(y) Direction of current in a conductor.
88. Draw explanatory diagrams for the following:
(a) True meridian.
(b) Staff instrument.
(c) Staff lock.
(d) Staff crane.
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(e) Yard limits.

(f) Pole line.

(g) Diagram of a short section of track with automatic signals.

(h) Air pipe and fittings showing an expansion joint, pipe
anchor, reducer, union, combination cock and union, manifold
condenser, main reservoir, auxiliary reservoir, plug cock, globe
or gate valve.

(i) Splicing chamber.

(i) Rail locks, bridge locks, mechanical bridge coupler, ground
levers, dwarf machine.

(k) Runs of connections showing pipe—wire (mech.); wire
duct; compressed air; pipe—wire and duct; pipe—wire and air;
duct and air; pipe—wire, duct and air.

(1) Special contacts on draw wedges and on time clocks.

(m) Three-position relay contacts closed to one extreme.

(n) Drop annunciator neutral.

(o) Manhole.

(p) Lever similar to that in Style A mechanical machine indi-
cating positions N, B, C, D, R.

(q) Latch and lever similar to that in Saxby and Farmer
mechanical machine indicating positions N, B, C,and R, D, C.

89. What are written circuits, and in general how are they ar-
ranged?
00. Draw the following symbols for written circuits:

(a) An operated unit designating the home control of signal
No. 10.

(b) An operated unit designating electric lock on lever No. 10.

(¢) An operated unit designating the distant control of signal
No. 10.

(d) Front contact of two-position relay, closed.

(e) Front contact of two-position relay, open.

(f) Back contact of two-position relay, closed.

(g) Back contact of two-position relay, open.

(h) Polarized and three-position relay contact closed when
normal.

(i) Polarized and three-position relay contact closed when re-
versed.

(j) Polarized and three-position relay contact closed when
de-energized.

(k) Battery flowing from heel to point of two-position relay.

(1) Battery flowing from point to heel of two-position relay.

(m) Graphic symbol for circuit controller operated by lever.

(n) Letter symbol for circuit controller operated by lever.

(o) Circuit controllers operated by signals closed at the fol-
lowing positions of blade:

1. 0 degree only.
2. 45 degrees only.
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3. 90 degrees only.
4. 60 degrees only.
5. From 0 to 45 degrees.
6. From 45 to 90 degrees.
(p) Circuit controllers operated by switch point closed when
switch is normal.
(q) Circuit controllers operated by switch point closed when
switch is reversed.

91. Draw the following symbols for written circuits:

(a) Circuit controllers operated by locking mechanism of
switch movement shown in the closed and open positions.

(b) Latch contacts normally closed and normally open.

(¢) Floor push normally closed and normally open.

(d) Time release contacts normally closed and normally open.

(e) Push button and strap key normally open and normally
closed.

(f) Train stop contacts closed and open.

92. Using the standard symbols, draw a track circuit and signal
diagram showing home and distant signals with approach and detector
circuits necessary to interlock a single turnout.

(a) Indicate the location of insulated joints, jumpers, connec-
tions to track batteries, and track relays.

(b) Draw circuits for track repeaters and for electric locks on
one signal lever and one switch lever.

93. Using symbols for written circuits, make a similar drawing to
that required in Question 92.

Signal Aspects and Indications

94, How is a signal aspect defined?

95. How is a signal indication defined?

96. What definitions, for speed, are shown in the Standard Code of
the American Railway Association, as revised January 17, 1928?

97. What is the definition for restricted speed?

98. At how many miles per hour is medium speed generally desig-
nated?

99. At how many miles per hour is slow speed generally desig-
nated?

100. In previous issues of the Standard Code, what was medium
speed known as?

101. In previous issues of the Standard Code, what were slow speed
and restricted speed known as?

102. What is the purpose of signal aspects and indications, as set
forth in the Standard Code?

103. What are the aspects and indications designed to cover?

104. What schemes of signaling are the aspects and indications
given for?
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105. How are each set of aspects, having the same indications,
identified?

106. How are indications given with semaphore signals?

107. How are indications given with light signals?

108. How do the day and night aspects for color light signals com-
pare with the night aspect of semaphore signals?

109. How do the day and night aspects for the position light signal
compare with the day aspect of the semaphore signal?

110. Make a sketch of a one, two and three-arm Clear signal, show-
ing a Proceed indication.

111. Why do many roads use other aspects such as:

(a) Round end blades?
(b) Fishtail blades?

112. How may the aspects covered by the round end or fishtail
blades be accomplished by night?

113. How many arms and/or lights does the Approach-Medium
signal require?

114. What was the Approach-Medium signal known as for many
years?

115. Make a sketch of a two and three-arm Approach-Medium
signal showing an indication Approach Next Signal at Not Exceed-
ing Medium Speed.

116. Why is the Approach-Medium aspect used, and what does it
indicate?

117. For what movements may the next signal be displayed?

118. For what other indication is the Approach-Medium signal
used? .

119. Where and why may three-block indication be used?

120. In three-block indication territory, how many clear blocks
does a Proceed indication indicate?

121. Make a sketch showing the aspects displayed behind a train,
in three-block indication, automatic block system territory, with
three clear blocks.

122. What are the least number of arms and /or lights required to
display a Clear-Medium aspect?

123. What is the indication of a Clear-Medium signal?

124. Make a sketch of a two and three-arm Clear-Medium signal.

125. What does a Clear-Medium signal indicate?

126. How many arms are used on a signal that indicates Approach-
Slow?

127. What does the Approach-Slow signal indicate?

128. What is the indication for the Approach-Slow signal?

129. Make a sketch of the Approach-Slow signal.

130. Why is the Distant (as formerly used) or Approach (as now
used) necessary?

131. What is the indication for the Approach signal?
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132. Make a sketch showing a one, two and three-arm Approach
signal.

133. What does the Approach signal indicate?

134. How does the indication of the Approach signal differ from
the former indication and why was the change made?

135. What two types of signal may the Approach indication be
given from?

136. How many arms are used on a signal from which a Medium-
Approach signal is given and what does it indicate?

137. What is the indication for a Medium-Approach signal?

138. Make a sketch of a Medium-Approach signal.

139. What signals may the Clear-Slow signal be given from?

140. What does the Clear-Slow signal indicate?

141. What is the indication for the Clear-Slow signal?

142. Make a sketch of the Clear-Slow signal.

143. Where is the Slow-Approach signal used, and for what other
purpose may it be used?

144. What is the indication for the Slow-Approach signal?

145. Make a sketch of the Slow-Approach signal.

146. Where and when is the Permissive signal used?

147. What is the indication for the Permissive signal?

148, Make a sketch of a Permissive signal.

149. What signal is required from which to display the Restricting
signal and what is it used for?

150. What is the indication for Restricting signal?

151. Make a sketch of Restricting signals.

152. What is the indication for the Stop and Proceed signal?

153. Make a sketch of the Stop and Proceed signal.

154. What schemes are most generally used to designate the Stop
and Proceed aspect where:

(a) Semaphore signal is used?
(b) Color light signal is used? .
(c) Position light signal is used?
(d) Color position light signal is used?
155. What is the indication for the Stop signal?
156. Make a sketch of Stop signals.
157. What are the requirements of trains receiving Stop signals?
158. Where two or more lights are used on semaphore and color
light Stop signals, how are they arranged?
159. What color is used on dwarf signals on some roads in lieu
of red, to indicate Stop?
160. What indication is closely allied with the Stop indication, and
in what respect are they alike, and how do they differ?
161. Where are the Stop aspects ordinarily used?
162. Where are the Stop and Proceed aspects used, and where two
lights are used how are they arranged?
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163. What is used on some roads with automatic block signals, in
connection with the signal aspect to distinguish a signal whose most
restrictive indication is more favorable than the Stop signal?

164. What is the indication for the Caution signal?

165. Make a sketch of Caution signals.

166. Why are Caution signals used by some roads?

167. What do some roads use instead of the Caution signal for
the same purpose?

168. What is the objection to using the pointed blade, or its equiv-
alent light signal, to govern the approach of trains to block and in-
terlocking signals, outside of automatic block system territory?

169. What information is not given by the fishtail signal?

170. What aspect is used for the position light signal when the
track is occupied or a switch is open?

171. What signal is used when the track is clear, switches properly
set, and home signal is at"Stop? ‘

Grade signals.

172. Where and why are grade or tonnage signals used?

173. How do the requirements in regard to proceeding at re-
stricted speed by a Stop and Proceed signal vary on different roads?

174. When roads permit trains to pass Stop and Proceed signals
without stopping, what provision is made?

175. What are some of the aspects used for grade signals?

T ake siding indicators.
176. What is a take siding indicator and for what is it used?

Semaphore signals.

177. What type signal is most generally in use on American rail-
roads today, and to what extent are they being superseded?

178. What type signal is most generally installed for new work
and renewals? 4 h

179. How do the indications for three-position lower-quadrant sig-
nals compare with corresponding upper-quadrant signals?

180. Were the two-position lower-quadrant or the three-position
signals developed first?

181. How many arms are required with the two-position signal to
give the same indications as a three-position signal arm?

Color light signals.

182. What semaphore does not have a corresponding aspect in the
color light signal?

183. In what country is the system known as the four-aspect color
light signals being used by some railroads?

184. Is this system based on the same principle as three-block
indication?
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185. What lights are used with the four-aspect color light system
and what do they indicate?

186. With what method of signaling in this country does the four-
aspect color light system compare?

187. Where would complications arise if the four-aspect color
light system was used in America?

188. In order to signal the route so trains will not have to pass a
red signal what is necessary to use in connection with the four-
aspect color light system?

189. How is the system using route indicators generally arranged?

190. What are the color light signal aspects in Figs. 20 to 32
based upon?

191. Were the aspect and indications for color light signals re-
ferred to in the Standard Code prior to January 17, 19287

192. What is the probable main reason for the wide difference in
practice on various railroads in the use of color light signal aspects
and indications?

Position light signals.

193. How are the day and night aspects and indications of the
position light signals given?

194. How many lights in a row have high signals?

195. How many lights in a row have dwarf signals?

196. Why is the position light more flexible than the semaphore or
color light signal?

197. In using position light signals what is the practice in regard
to displaying the various arms, or rows of lights?

198. With what signal in the Standard Code does the aspect for
the Permissive block signal, Fig. 29, compare?

199. How do the aspects and indications compare in the position
light signal? )

200. What quadrant position of lights is used for Permissive?

201. How is the Permissive feature covered, by some roads, on
semaphore signals?

202. How is a distinction made with the position light signal be-
tween a clear manual or controlled manual block signal and any
other clear signal?

203. How may the distinction be made with the semaphore signal?

Color position light signals.

204. How are the aspects and indications of the color position
light signal given?

205. By how many lights and what arrangements are the positions
given on the high and dwarf signals?

206. How many arms are used and how do the positions compare
with the position light signal?

207. What are the colors of lights used and how are the colors
arranged?
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208. How are the different speeds or routes indicated?

209. What does the white marker above the arm indicate?

210. What does the white marker below the arm indicate?

211. What does no marker light indicate?

212. Where is the marker placed with respect to the signal for the
various indications?

213. What scheme of signaling is the color position light signals,
as now used, based upon?

214. How do the number of aspects necessary for indications com-
pare with semaphores?

215. How do dwarf signals compare with the high signals?

216. How are the indications of position light signals given com-
pared to the position of the arm of the semaphore signal?

217. How are the indications of color position light signals given
compared to the position of the arm of the semaphore signal?

General.

218. Where no speed is mentioned for a portion of track, what
speed is generally permitted?

219. Prior to the time the Signal Section adopted its principles of
signaling, how did the aspects and indications compare with those
now in use?

220. How many semaphore aspects, exclusive of the two-position
lower-quadrant, are there and what three schemes do they cover?

221. How do the aspects and indications of light signals compare
with the uniformity obtained in the use of semaphore signals?

299. What do the aspects and indications shown in Fig..36 repre-
sent? '

223. Why were the aspects and indications as shown in Figs. 20 to
32 prepared?

224. What two basic principles in the use of aspects and indica-
tions should never be overlooked?

225. Why should the picture received by the mind of the engine-
man have only one meaning?

Cab signals and cab indicators.

226. What type, and when were cab indicators first used in
Europe?

297. To what extent have visual cab indicators been used in
Europe?

228. What type of indicator did most of the installations in Europe
make use of and how was it used, and why?

229. When did cab signals and cab indicators receive serious con-
sideration in America and what type is now in use?

230. What type of cab indicator is usually used with the intermit-
tent automatic train stop and how is it produced?

231. What does the whistle or bell indicate in some systems?
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232. When an engineman acknowledges prior to passing a Restric-
tive signal indication what happens when the receiver passes over
an open inductor?

233. If an engineman acknowledges the indication and the bell
fails to ring what does he know is wrong?

234. In addition to the audible signal, what is used by one road as
an indication the train-stop apparatus is in working order and cut in
and on another road at the instant an automatic application is re-
ceived?

235. When the locomotive circuits are set up for free running
how does the light or indicator perform?

236. How does the practice compare on various roads in regard
to the use of a cab signal with the continuous automatic stop or
with speed control?

237. As pointed out in the chapter, on one road using bell, whistles
and visual indicator with continuous automatic stop or speed con-
trol:

(a) What type bell is used and where is it mounted? When
the gong sounds what does it indicate?

(b) Describe the warning speed whistle and explain where it
is mounted. When the whistle sounds what does it indicate?
When will the whistle stop blowing?

(c) Describe the acknowledging whistle and explain where it
is mounted. When this whistle sounds what action should the
engineman take? When will the whistle stop blowing?

(d) Describe the visual indicator and explain where it is
mounted. What does the green light indicate? What does the
yellow light indicate?

238. By what distance will the change from the green light to the
yellow light precede the whistle indications, when the speed of the
train is over 20 miles per hour, and by what dlstance when the speed
is less than 20 miles per hour?

239. When should the acknowledging whistle be acknowledged?

240. What action does the bell take when the change from the
yellow light to the green light takes place?

241. When passing over short sections of track where current may
not be picked up for a distance of less than 175 feet such as stag-
gered joints at the end of a track circuit or at a railroad crossing,
what may happen to the lights and what attention should be paid to
the change?

242. When either indication light is lit what does it indicate and
what can be done with actuator?

243. Should the train control be cut out on account of a failure
of either or both lights if the device is otherwise operating properly?

244. What may cause the lights to fail?



18 Signal Section, A.R.A.

245. Since the issuance of the booklet what substitution has been
made for the whistles and what effect did it have on the meaning of
indications?

246. What is the practice on different roads in regard to using
different aspect cab signals?

247. To what extent are wayside signals eliminated on some roads
where continuous automatic stop or speed control is in service?

248. To what extent is the four-aspect cab signals without the
automatic stop or train control being used and what is being done
with the wayside signals?

249. In Fig. 39 what indication is generally used where automatic
block signals are used and what indication where automatic block
signals are dispensed with?

250. What signals are sometimes used with visual cab signals?

251. When the whistle or bell sounds what does it indicate?

252. In the case of the whistle, how long does it blow?

253. In the application of cab signals, how do they compare with
ways:de signals?



