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In case you don’t recognize the pun in the clinic’s title ...
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Tell them what you're going to tell them ... (a.k.a. outline)

. What is a signal?
Il. Physical fixed signal types
A. Early - ball, banner, disk, Hall (banjo)
B. Semaphore - upper, lower quadrant
C. Color light - inline, triangular, searchlight
D. Position light
E. Color position light
lll. Aspect/name/indication
A. Absolute vs. permissive
B. Route vs. speed signaling
C. NORAC standard vs. others (with a DL&W digression)
IV. Signal systems
A. Manual - block, train-on-branch
B. Automatic block signals (ABS)
C. Absolute permissive block (APB)
D. Centralized traffic control (CTC)
V. A few notes on modeling fixed signals
VI. Q&A



What we're not covering (at least not outside of the Q&A):

How to build or operate a CTC panel
Model railroad occupancy detectors

TT&TO operation (though that doesn’t preclude the use of fixed signals)

Positive train control



. Asignalis ...

Any indicator (sounds, lights, motions, symbols, mechanical devices, or signs) that
are used to direct, govern, or control the operation of a railroad

Crossing signals
Fixed signals

Cab signals
Whistle/horn signals
Hand signals

Class lights / markers



ll. Physical fixed signal types - A. Early types




ll. Physical fixed signal types - A. Early types

Banner Box
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Banner box signal installed in 1863 between

Philadelphia, Pa., and Trenton, N. J. First type of man
ual block signal put in service in the United States




Which is not the same as what the British call a banner signal

It is used even today as a
"repeater"” signal, to show the
position of a signal ahead
which might be obscured by
station buildings or a bridge.




ll. Physical fixed signal types - A. Early types

Disk (Exposed clockwork)
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ll. Physical fixed signal types - A. Early types

Hall



Hall signals were also used as crossing signals

From the
Reading
Railroad
Heritage
Museum
collection




ll. Physical fixed signal types - B. Semaphores

Lower Quadrant




Notes on Lower Quadrant Semaphore

Earlier type than upper quadrant
Generally 2 positions - Horizontal “danger”, 45° Down “clear”
Required counterweights to “fail safe” (blade horizontal)

Upper arm indicated condition of the next block, lower arm for block after that,
but the lower arm was also raised to the danger position if the upper arm was at
“danger”.

Middle roundel if present on a 2 position was generally red though it only affected
the light as the blade was being moved.



ll. Physical fixed signal types - B. Semaphores

Upper Quadrant




Notes on Upper Quadrant Semaphores

ARA Standard Code of 1912 made upper quadrant signal meanings more uniform
Generally 3 positions - Horizontal “danger”, 45° Up “caution”, Vertical “clear”

No need for counterweights as gravity pulled the arm to the “danger” position in
the event of a power failure



Semaphore Blade Shapes and Colors (generally)
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Semaphore Blade Sizes

Highly variable - from a few inches to speaker-sized




Specialized Semaphores
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ll. Physical fixed signal types - C. Color light

Triangular - e.g. US&S type G




Type G Signals at CP Wall (Lebanon PA)




ll. Physical fixed signal types - C. Color light

Searchlight - GRS type SA, US&S types H2 & H5 \




A few more examples




Mast Searchlights on the Reading




Signal V242




Closeup of V242 Head




A 2-Head Dwarf Searchlight Rising from the Ballast
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Digression - Dolls

When there are one or more tracks between a signal and the track it is for, dolls are
used to mark the unsignalled track(s).




Il. Physical fixed signal types - D. Position light




~ "Modern” position lights on cantilever bridge

Compare head support
with that of “old style”
mast signal near it



The changing of the guard at Lewistown




PRR Dwarfs - which is the right shape?




PRR Dwarfs



Position Light Dwarfs Are All Gone Except At Museums -
right? e —




ll. Physical fixed signal types - E. Color position light




CPL Dwarf and Bracket Post
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Where’s Waldo - How many CPL signals can you spot?

Darby Creek Yard was the Reading's main freight yard on its Chester Branch, which was isolated from the rest of the Reading's system, and accessed
via 4 miles of trackage rights over the Baltimore & Ohio Railroad between Park Junction and Eastwicks in Philadelphia. In this view from the Reed
Streol footbridge over the B&O taken on June 8, 1976, we see a Conrail train from Darby Creek, led by ex-Reading U30C #6301, passing by the
B&O's Eastside Yard, The trailing diesel, ex-Erie-Lackwanna Railroad SD45 #3632, is slill in its Bicentennial paint scheme. Richard W. Jahn pholo.



N&W - Used to be position light but color was added




The introduction of the color-position signal on the

Baltimore & Ohio Railroad in 1921 took the basic
position-light signal an additional step farther. It
combined the position and color of lights in the display of R

aspects to minimize the potential of misreading. Whereas

standard position-light signals used a single color lenses

€] fog—penetrating yellow), illuminated in rows of three,

either horizontally, diagonally or vertically, color-light

signals used red, yellow, and green lenses respectively

and no center lamp. Although more costly than some
other signal types, this one had the advantage of
redundancy: it displayed its messages in two ways - both
the position and the color of the lights, As with position

lights, this signal could still be read if one light in a row
burned out,




Well, they think they do

— 2 = — ~ —

LY M




lll. Aspect/name/indication

Aspect is the physical appearance of a signal - red/yellow/green (over
red/yellow/green over ...) including any heads that are flashing

Name is the identifier in the rulebook for that aspect - e.g. Clear, Restricting.
There is a rule number for every name, e.g. 281, 290.

Indication is the meaning given in the rulebook - e.g. Proceed, Proceed at
restricted speed.

Indication descriptions may use terms defined elsewhere in the rulebook. E.g.
“restricted speed” may be defined as “A speed that will permit stopping short of
another train, or an obstruction, or switch not properly lined, and to look out for
broken rail, but not exceeding 15 miles per hour.”



lll. Aspect/name/indication - A. Absolute vs. permissive

Both of these signals have a red-over-red aspect, but the indication is different - why?




Is a signal absolute or permissive or very permissive?

Absolute signals are stop-and-stay, and may not be passed without an order from the DS. They
control the approach to converging routes or crossings. Absolute signals will not have a number
plate. If there are multiple heads they will be aligned vertically. An absolute signal with a single
head may have a red marker below the functional head, or a “A” plate on its mast, to help
differentiate it at a distance from a permissive signal.

Permissive signals have a number plate, and if they have multiple heads their alignment may be
staggered. Permissive signals allow a train to pass at restricted speed once the train stops. If
there is a grade indicator on the signal, trains exceeding a certain tonnage (as a percent of what
their locomotive(s) can haul) may pass such a signal displaying stop-and-proceed at restricted
speed without stopping, to prevent the inability to restart on the grade. Some railroads, to
conserve fuel, allow all (freight) trains to pass a stop-and-proceed signal at restricted speed
without stopping, thereby turning stop-and-proceed into restricting.



PRR position light with grade marker

Some roads
use a triangle
instead of the
letter G.




lll. Aspect/name/indication - B. Route vs. speed signaling

Western (and British) railroads generally use route signaling. In pure route signaling
there is a signal head for every route. Signal names for aspects where one of the lower
heads is other than red generally include the word “diverging”. It is up to the engineer to
know the territory well enough to take reversed switches at no more than their prescribed
speed. As the number of routes through a complex interlocking may make for a ridiculous
number of heads, the second head is used for all medium-speed routes, and the third
head for all low-speed routes, thus becoming a hybrid of route and speed signaling.

Eastern (and Canadian) railroads generally use speed signaling. Signal indications do

not (theoretically) imply which route the train is to travel, only the maximum speed at
which it is to go.



P signal chart - example of hybrid route signa
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Union Pacific Signal Rules

Union Pacific RR System Timetable #6, May 15, 1988.

245A Clear
Proceed.

2458 Approach Limited
Proceed. Speed passing next signal must not exceed 40MPH unless it can be plainly seen that indication of the
next signal displays Clear or Approach Limited.

245C Advance Medium
Proceed. Speed passing next signal must not exceed 30MPH.

245D Approach
Proceed prepared to stop before any part of train or engine passes the next signal. Trains exceeding 30MPH
must immediately reduce to that speed.

245E Approach Restricting
Proceed prepared to pass next signal at restricted speed, not exceeding 15MPH.

245F  Diverging Clear Limited
Proceed on diverging route. Speed though turnout must not exceed 40MPH.

245G Diverging Clear
Proceed on diverging route at prescribed speed through turnout.

245H Diverging Clear Slow
Proceed on diverging route. Speed through turnout must not exceed 15MPH.

245J Diverging Approach Limited
Proceed on diverging route at prescribed speed through turnout. Speed passing next signal must not exceed
40MPH unless it can be plainly seen that indication of the next signal displays Clear or Approach Limited.

245K Diverging Approach Limited
Proceed on diverging route at prescribed speed through turnout. Speed passing next signal must not exceed
40MPH unless it can be plainly seen that indication of the next signal displays Clear or Approach Limited.

245L  Diverging Approach Slow
Proceed on diverging route prepared to stop before any part of train or engine passes the next signal. Speed
through turnout must not exceed 15MPH. Speed to next signal must not exceed 30MPH.

245M Restricting
Proceed at restricted speed, not ibed speed through turnout.

245N Flashing Stop and Proceed
Stop before any part of the train or engine passes the signal, then proceed at restricted speed through the
entire block.

245P Stop and Proceed
Stop before any part of the train or engine passes the signal, then proceed at restricted speed through the
entire block.

245Q Stop
Stop before any part of the train or engine passes the signal.




lll. Aspect/name/indication - C. NORAC standard vs. others
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DL&W digression - remember this bridge?
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But the paired two indication signals are DL&W
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EL signal rules from 1964 - see “DL&W"entries

ERIE LACKAWANNA RAILROA SIGNAL RULE

Zl — CLEAR 28 APPROACH R — RESTRICTING
% Procssd ) N Frepare to top at nextsignal, Train " | Praceed at Restricted speed
1 - eding Madium speed must
; ctoce 1o that speed
, L )
482, — APPROACH—MEDIUM 280 7] MEDIUM APPROACH - STOP AND PROCEED
/] Approach next signal st not excesding " Procesd at not exceeding Medium speed E | sto: than proceed at Rasticted speed. See Rule 509(b) and 509(d)
/" | Medium sped. prepared to stop at next signal. .| MOTE: Whsre Veow tise o et G i previdud o e S03(c)
" | WOTE. Signas whase most-esrctve indicaion i more avorable than tap ae povided
; A with 3 Numbar Plat, sithe onthe signal mast or i 3 lcation adacent thereto 35
SN s . een rom an apraaching ran sxcept a5 otherwise providd.
S B | Requires Number Piate, az shown.
283 CLEAR—MEDIUM 287 CLEAR—SLOW STOP
ST o e e
Frosesd through cossovers or tumout Proceed through crossovers or turnout Stop. See Rule 509
with entirs train at not excesding with entire train at not exceeding Slow
Jrov el then resume Normal cpeed, then resume Normal spesd to
Spoad to next signs N next signal
s S e *e
288 APPROACH SLOW 289 505-C
’ Approach next signal at not exceeding R /| Brock occupied, proceed prepared to GRADE PLACARD (example)
s /" [ stow spesa /| 7 [ stop short of rain ahaad. The presence of this sign on o nsar s permissive signal sllows
S y b% trains to proceed upon a Stop and Froceed indication without
; stopping. See Rule 509(c)
2797 AAPPROACH SPRING SWITCH INDICATOR 2798 APPROACH SPRING SWITCH INDICATOR 2807 | SPRING SWITCH INDICATOR 2800 | SPRING SWITCH INDICATOR
/] repare to stop at spring switen. /] spring switch in advance property tinea & /T 7" ] stop and examine spring switch point /] "™ ] spring switch points in proper position
] TELEPHONE T.0. SIGNAL: STOP T ] TELEPHONE T.0. SIGNAL: TAKE SIDING 255 — TELEPHONE T.0. SIGNAL: PROCEED
Stop on main track and report for instructions Frsight wains: take siding, and when clear of Proceed as directed by block signl indication regardiess
& Fute 509(a) governs mai track, repart for metaustions. e 305(a) i Tolowing supenor rains. Pule S09(d) governs
governs
Passenger trains: raport for instructions before
puling in to siding. Rule 509(d) governs.
T.0. SIGNAL: TRAIN ORDERS T.0. SIGNAL: NO ORDERS O |DUMMY MAST (DOLL ARM) o BRACKETTED/ADJACENT SIGNALS
Slow or stop to receive orders as * | Proceed per existing orders One o more tracks intervene between the signal The right-hand signal governs right-hand track,
required per Timetable, Order, or [Locations of Train Order signals are and the track governed by the signal. When more and loft-hand signal governs left-hand track.
Special Instructions. designated by Timetable. than one track intervenes, the number of dumm
e e ki, designated by Timetable.] P i onefncs Giscvanas U sl ol sy Signals on superstructures govern the track that
are designated by Timetable.] adas e =4 they are placed over.
53 277 278
YARD LIMITS BOARD (example) TEMPORARY DETOUR BOARD WORK AREA BOARD STOP BOARD
YARD] | ittin verd Limis the moin sck may be used, Pre-arranged detour as outlined by special ordar / Expect track or repair gang working in 1000 feet Stop before passing the Stop oard and proceed
protecting against First Class trains. All other trains begins in one mile. w Sound whistle per Rule 14(k). ( ) |) as directed in Timetable or order.
LIMIT]| |2nd engines must move on main track within v [Bottom panel is hinged to be able to obscure the
Limits prepared o stop unless the main track is top panel when it s not nesded.]
seen or known to be clear. Rule 99 is not relieved
271 275 276
TEMPORARY SLOW SPEED BOARD TEMPORARY SPEED RESTRICTION STARTS BOARD RESUME SPEED BOARD
Track one mile distant not in condition for regular speed. Special Order Pracesd not excesding speed spcified in Special Order. If Special Order End of tamporary spead restriction at this point. Resume spesd once entira
indicates spead restriction. Do not exceed speed specified in Special Order, has not been seen, & MPH must be observed. Restriction applies until trin has passed this sign board
or 6 MPH if no Special Order known or seen, in one mile entire train has passed Aesume Speed Board. Sound whistle as required by [Board has one green reflector.]
[Board has two yellow refiectors. €] rule 14(m).
(Board has one yellow reflector |
271 272 273
ADVANCE SPEED RESTRICTION SIGN (ERIE) SPEED RESTRICTION SIGN (ERIE) RESUME SPEED SIGN (ERIE)
Track ona mile in advance rastrictad to spead indicated. Pass Speed ign not exceading spesd previously indicsted on Advance Speed Resuma cpead once the entire train has passed this sign.
30 Restriction Sign shead not excesding the speed indicated Sign. Sound whistle as required by rule 14(m).
o 2708 STANDARD SPEEDS RESTRICTED SPEED
Z PERMANANENT SPEED RESTRICTION SIGN (LACKAWANNA) /ADVANCE PERMANENT SPEED RESTRICTION SIGN (LACKAWANNA) e At B e B ress S T e
(0) Pass this xceeding the speed indicated on the lower Speed restriction as shown starts 2500 feet past this sign. by timetable, or by Special Order, for & Diviion or Sub-division. e e
sign. The 0p sign ndicates the parmissiie cpsed at the next e three of mars tracks are in ervic, speed signs wil ndicato rac
prisirjrsibiier ot goeipisolel st mipirt s S I Rk
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Note that rules and their names, aspects, and indications were

added since 1925

Interlocking -
Stop Signal
Stop
One Red
Light ABS -
No Meaning Given

Figure 1

Interlocking -
Approach Signal
Approach next signal

One Yellow prepared to stop.

Light
ABS -
Approach Signal
Approach next signal
prepared to stop.
Figure 3

Interlocking -
Clear Restricting Signal
Proceed at restricting

Red Light speed.
over Green
Light ABS -

No Meaning Given

Figure 5

Interlocking High and Automatic Block Signals

hed from

Note: An automatic block signal is dist
an interlocking signal by a number plate.

Interlocking -
Slow Speed Signal
Proceed at slow speed,

RedLight  prepared to stop.

over Yellow
Light ABS -
Stop and Proceed Signal
Stop and proceed (under
limitation given in Book

Figure 2 of Rules).

Interlocking -

Approach Restricting Signal
Approach next signal at

Yellow Light restricted speed.

over Green

Light oo
Approach Restricting Signal
Approach next signal at
restricted speed.
Figure 4

Interlocking -
Clear Signal
Proceed.
One Green
Light oo
Clear Signal
Proceed.

Figure 6

SIGNAL ASPECTS
of the

Slow Speed Signals

DELAWARE,

One Yellow

One Red
Light Light

LACKAWANA
& WESTERN

Figure 7 Figure 8
Stop Signal Slow Speed Signal RAILROAD
Stop Proceed at slow speed, December 1925

prepared to stop.
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Aspects involving flashing lights

Flashing lights were added to increase the number of available aspects/indications

without adding more colors or heads (though at the cost of increased circuit
complexity).

An aspect with a flashing light is always less restrictive than the same colors held
steady. That's so that, if the flashing circuit gets stuck in the “on” position, it is
“failing safe”.

Flash rate is between 50 and 65 Hz - about one cycle per second.

Normally only one head flashes at a time, but ...



CN and CP have some where two heads flash (alternately

TIME TABLE No. 86 — APRIL 27+h, 1975 9
8 TIME TABLE No. 86 — APRIL 27+h, 1975
Ths olwin bk s ki sl st will inicaions showa st Ui Caeof Oeratiog 29 Medium to Clear | Proceed, medium speed within interlocking limits or through turnouts,
Rales only where gathorzed in !.\u.lnbd‘ ivision {cotnotes, bulletine og‘ train 2
ide of signal mast and number ay be provided for the purpose of identitying location.
Tndications may be on dwarf signai, igh signas o bridge structoren o i
RULE NAME INDICATION
296A | Medium to Proceed, medium speed within interlocking limits or through turnouts
Limited approaching next signal at limited speed.
FLASHING =
294 Clear Sigaal Proceed.
298 Medium to Proceed, medium specd within interlocking limits or through turnouts
Medium approaching next signal at medium speed,
294A E Clear to Limited | Proceed, approaching next signal at limited speed.
i
FLASHING — @
296G Medium to Slow Pre M'eedh speed wi I interlocking limits or through turnouts
y l nal a( slow s
R | approaching next sig peed,
2948 Clear to Medium | Proceed, approaching next signal at medium speed.
296D Medium to Stop | Proceed, medium speed within interlocking limits or through turnouts
preparinig to stop at next signal.
294G P08 Clear to Slow Proceed, approaching next signal at slow speed.
FLASHING — 5%
297 Slow to Clear Proceed, slow speed within interlocking limits or through turnouts,
294D } E Clear to Stop Proceed, preparing to stop at next signal. v
2974 Slow to Stop Proceed, slow speed its or through turnouts
B e
FLASHING — 1\
295 e =] Limited to Clear Proceed, limited speed within interlocking limits or through turnouts.
HIN
FUASINS 2978 Restricting Signal | Proceed at restricted speed.
295A Limited to Proceed, limited speed within interlocking limits or through turnouts
Limited approaching next signal at limited speed.
FLASHING —*| 298 <mp ]md Proceed | Stop, then proceed at restricted speed.
295B -| Limited to Proceed, limited speed within interlocking limits or through turnouts ~-
JR approaching next signal at medium speed. 2080 Grade Signal Trans handlin ity per cet o more of rlin grade tonnage approa
PRt ing a grade signal ind ‘stop, then proceed at restricted speed
U G may pass it without Shnppmg and proceed at restricted speed.
295C - Limited to Slow Proceed, limited luﬂllhuhm m(zrlmkmg i or through turnouts
t t sl . g
AAsHING o RS S SN W o, 299 Stop Signal Stop.
295D 2| Limited toStop | Proceed, limited speed within interlocking limits or through turnouts n Take (ot leave) Be governed by si tion. Take (or leave) siding when
- preparing to stop at next signal, Siding Signal Tighted or light flashing.
FLASHING NOTE: Lighted “S” or flashing light is used in conjunction with a block
it e or interlocking sigaal.




V. Signal systems - A. Manual - block, train-on-branch

Prior to the invention of automatic block occupancy detection, signals at block
limits were set manually. In cases where no telegraph lines existed between
stations signals were cleared based on the time since the last train passed. With
telegraphy, blocks were cleared when the next block’s operator noted the train’s

passage.

A special case of this is the train-on-branch signal, where only one train is allowed
on a branch at a time. In this case the signal is set to stop when the train enters
the branch by the train’s crew, and cleared by the crew when it leaves the branch.



Train-on-branch semaphore
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V. Signal systems - B. Automatic block signals (ABS)

FIG 3 THE TRACK CIRCUIT

UNOCCUPIED BLOCK

—COIL DE-ENERGIZED
TRACK BATTERY CURRENT FLOWS UP ONE RAIL, GREEN
THROUGH RELAY COIL, RETURNING VIA OTHER
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IN PICKED-UP POSITION WITH FRONT CONTACT
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1 & ¢ = A

\
1
\
\‘ FRONT CONTACT __|
\
\
\
\

ARMATURE DROPPED—

ARMATURE PICKED UP .~ ]
\
\

! 9

\
TRAIN WHEELS SHUNTING
S<¥ T TRACK CIRCUIT II

& |
) I
; Ak |

) ) ‘/4 ™~ D

|
H !
INSULATED JOINTS 1
/
/
7 /
/
TO SIGNAL FOR BLOCK

/
. /
IN ADVANCE ﬁ

/
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WHEELS OF TRAIN FURNISH LOW-RESISTANCE

PATH FOR TRACK BATTERY CURRENT, SHUNTING

RELAY AND REDUCING COIL CURRENT BELOW

RELAY DROP-OUT VALUE. DROPPED ARMATURE

BREAKS CIRCUIT TO GREEN BULB, CLOSES BACK

TRACK BATTERY CONTACT FEEDING CURRENT TO RED BULB, DIS-

PLAYING STOP INDICATION.
END-OF-BLOCK

INSULATED JOINTS

<]
NOTE: BATTERY POWER FAILURE, ANY BROKEN CONNECTION, WIRE OR RAIL,
/} OR BURNED-OUT RELAY COIL WILL DROP RELAY AND CALL FOR STOP INDICA-
//é P JOINTS IN TRACK-CIRCUITED RAIL
1 ’ -~ BYPASSED WITH BOND WIRES

TION. FAILURE OF LIGHT BULB OR BACK RELAY CONTACT IN THIS SIMPLIFIED
CIRCUIT WOULD RESULT IN AN UNILLUMINATED SIGNAL, TO BE INTERPRETED
AS STOP.



Basic R-Y-G signal with ABS provides only 1 block braking distance

~f———2ZONE OF PROTECTION — — -3~

? WA TSR R R R ) :

T 4
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~— — —— BRAKING DISTANCE — —»

But with increasing train speeds comes increasing braking distance, requiring longer blocks
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Solution - add more aspects to allow braking in advance

Approach medium displayed in the rear of the approach signal allows 2 blocks of braking.

S s T~ TT TT

~%¢— — — —— —— — —BRAKING DISTANCE— — — —— —— —— Pt —— — —— EXCESS — —— —P=

This reduces the wasted braking distance behind a train
that's approaching the end on a block, because the blocks
are shorter. They can be shortened further by adding
another signal displaying a fifth aspect, advance approach,
between the signals displaying approach medium and
approach.



Basic 3 aspect ABS doesn'’t prevent cornfield meets

And even 4 or 5 aspect ABS only reduces their severity. If two trains approach the
same block simultaneously neither will see a stop aspect. And even if two trains
approach adjacent blocks from opposite directions simultaneously they won’t encounter
a stop signal till they’re about to enter the block with the opposing train. Since they can’t
stop immediately they’ll overrun the stop and likely collide.
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V. Signal systems - C. Absolute permissive block (APB)

Number plate identifies Lack of number plate identifies
a "permissive" signal an "absolute" signal, also
called a "headblock"

A B

— o On E
-

R A A

Single track not occupied

D
9 9 9 9

Train enters single track



Do signals grant authority for trains to move?

No, generally train orders (written or by radio, which can take the form of Direct
Traffic Control or track warrants) are required in either ABS or APB territory for a
train to move. The exception is rule 251, where if a direction of travel is
established for a track, trains may move when ABS signals allow.



V. Signal systems - D. Centralized traffic control (CTC)

Strictly speaking, CTC is just one form of a Traffic Control System (TCS). ATCS
allows operators to request that signals be set a certain way, and if the field
circuitry allows, signals in that case do confer the right for a train to move.

CTC doesn’t control every signal on a railroad, just those at control points.
Intermediate signals are generally APB. All signals at control points are absolute.
Control points are the ends of sidings, crossings, crossovers, and
converging/diverging routes (i.e. junctions).



Example CTC Machines
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V. A few notes on modeling fixed signals

1.

Our model railroads generally have little track between one siding or junction
to the next. 4 or 5 aspect ABS is not generally realistic. In fact most signals
on a model railroad would be absolute.

LEDs when used as signal lights tend to be much more visible from the side
than real signals, but that's not necessarily a bad thing as we generally view
them from the side on our model railroads. If using a bicolor LED, the red and
green dies should be aligned vertically as the color shift when both are on (to
make yellow). The up-down viewing range is smaller than in the side-to-side
direction. Usually that means aligning the two leads vertically rather than
horizontally.



The End - Time for Q & A
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Credits by slide number (other than author’s pictures)

2,58-61: “All About Signals” by John Armstrong, Copyright 1957 Kalmbach Publishing Co.
. https://www.american-rails.com/highball.html

: "Banner Box Signal" by Al Buchan & Bill Strassner, Clear Block Winter 2000

. https://railroadsignals.us/early/bannerbox/index.htm

: https://old.signalbox.org/signals/bannersignals.htm

9: "Of Banjos and Mandolins or What Do You Call a Disc Signal" by Don Ball, Clear Block Winter 2002
10: "The Banjo Signal and the Hall Disk Signal" by Don Ball, Clear Block Fall 1988

10: http://www.railroad-signaling.com/semaphores/29.html

12: http://www.railroad-signaling.com/semaphores/8.html, .../10.html, and .../28.html

14: http://www.railroad-signaling.com/semaphores/4.htmi

14: https://railroadsignals.us/signals/sem/index.htm#TypesOf

16. provided by Kevin Kohls, Clear Block, Winter 1997

17. https://www.railroadsignals.us/rulebooks/NH25/index.htm

18. https://railroadsignals.us/early/smashboard/index.htm

18. https://www.irm.org/player/flag-stop-semaphore/
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Credits by slide number, continued

37:
46:
48:
49:
50:
51:
52:
53:
55:
62:
65:

Richard W. Jahn photo, from RCT&HS 2026 calendar
https://railroadsignals.us/rulebooks/up88/index.htm

https://www.ebay.com

http://www.trainweb.ora/s-trains/photos/projects/signal b.qif

https://rrmodelcraftsman.com/building-signals-for-the-lackawanna-in-ho/ (RMC 11/22)
https://signals.jovet.net/rules/ELRR%20Signal%20Rules.pdf

https://railroadsignals.us/rulebooks/dlw25/dlw25.pdf

https://www.rrpicturearchives.net/showPicture.aspx?id=2149736

https://railroadsignals.us/rulebooks/CN75/index.htm

"Absolute-Permissive Block signals: 1" by Jay S. Boggess, Model Railroader November 1991
"Understanding Railroad Signals Part 10" by Dr. Bruce Chubb, Railroad Model Craftsman October 2016



