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IMPORTANT—READ THIS FIRST

Mever Connect Your Layout DLm:iI# ta o Household
Eleetric Outlet. Always Use a Transformer.

Maost Liorel frain outfits are designed for use with Licnel
“Multi-Contrel” transformers. These fransformers change the
line voltage available in your houss ¥o low voltage suitable fer
Lianal trains and accemsories. "Multi-Conirel” transformers are
equipped with built-in contrels for regulating frain speed, I-+:IP-
Ping and rw:r:ing lacamatives, and blowin the train whiste.

All 027" outhits include a transformer which i witable for
operating the train plus a fow |ig!'|h or signals.

O autfits DO MOT inclede a transformer. A fransformer
fo fit the requirements of your model railroad must be pur-
chased separately from your dealer.

Make Sure Thot Your Transfermer Roting (Vaolts and
Cyeles) Caorresponds to Your House Electric Supply.
Most places in the United States use 110-115 volt, &0-cycle

current, but there are a number of sxcephions, In areas where
special conditions exist special tranifarmers for thewn ane
available from your Lionel dealer. If you are in doubd aboul
the rating of your househeld supply, comsult your elsctric
company.

If You Hoppen to Have Direct Current (D.C.), o
Transformer Connot Be Used.

Low woltage direct current such as is available from auto-
mobile storage bateries, or from d.c. generators used in some
rural areas can be wsed with special contral units instead of
tramsformers,

High vgﬂagn direct current such as is uvsed in some lower
Manhattan areas in Mew York City requires the use of an
IMYERTER in addition to the transformer. See the sectian
"Yaur Power Supply.” For mere information about d.c. opera-
tion write to Lionel Engineering Department,

HOW TO USE

We know that moit people don't like to read instruction
books, but model railroading can become pratty compli-
cated wnless you know something aboul i This booklet &s
designed both for the beginner and for the advanced medel
railroader.

If you are a beginner we suggest you read the firt part
of the book carefully. It will fell you step by step how fo
set up and operate a simple one-train layout,

THIS BOOKLET

You can glance over the rest of the book just fo sen what
it containg so that you can refer to it if you run inte frouble
ar warnt further information.

If you wart to know more about this fascinating hobby,
read “Medel Railroading” written by Lionel editorial staff
and published by Bantam Bocks. Yeu can get it for 50 cents
at mest local newsdealers or from the Lionel Advertising
Departmant.
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HOW TO ASSEMBLE AND OPERATE
YOUR FIRST LIONEL OUTFIT

Check Your Equipment

By the time you read this you have probably already
unpacked and examined your Lioned cutfit. 1t's a good idea
to gave the boxes and the corrugnted board packing. They
have been earefully designed to protect the equipment and
will come in handy for storing or tranaporting your outfit

Cheek your equipment to see that nothing s missing.
A standard Lionel train outfit includes the following:

Locomative (either steamstype or diezal )

Push the pins of sne 1sack sectian tightly
imta the roil openings of the Aest section.

Locomotive tender (with steam-type locomotives) Join the Trock Sections

d to & cars (either freight or passenger) The track shoold fit tegether tightly for good electrienl

E sections of curved track contact, If the rail openings have been distorted or enlarged

1 remote l‘lfiﬂrT'ﬂl track el either throvgh long e or sccident they should be

1 to T mections of straight _t"'ﬂ-'-"k . by walng Lionel Track Pliers, a8 described on page 37,

Bottle of Smoke Fellets (with smoke locomotives) One Hemote Control Track Set, used for uncoupling amd

Tube of Lionel lubricant operating cars, is supplied with ench ootfit. As many addi-

1 track lockon tionnl sets as vou like can be used in a layout. Remote
In addition, all *027" outfits include & transformer which  Control Track sections are assembled like any ordinary

in packed with the necessary connecting wires. strafght seciion

Examine the equipment to eer that it is in pood condition
Spin all the car wheels o see that they turn freely. Pul n
wery small dsb of Lionel lubricant on the ends of the nxles,

If your lecomotive 8 one of those where the motor ean
be seen from the side (see sketch on page 521, you should
lobricate the ends of the armature shaft before you rum the
locomotive. Your cutfit may have been stored on the dealor’s
shelves for several months and the lubricant put on In the
factory may have been absorbed by the wrapping paper,

Those Lionel hcomotives whore the motor is copcealod
have a large lubricant reservoir which in fillsd 5t the
factory and does not require any attention for o long time

Page 7
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The amount ol rrack supplied with aslasd:
grd Liongl owlfit =il meke & sismpleoval
layout, The Remote Cantral Section goes

on the side of the owal, prelerably be-
twegn twa ordimgry etroight sections-

BEMOTE COMNTROL
TRACKE SFT

Attach the Lockon to Trock

After track iz szsembled, attsch o lockon to one of the
straight track sectionz, Lockon: are used for connecting
wires Trom the track to the transformers. Ope OT Lockon 1a
supplied with each outfit. To dress up your cutfit you can

LTC RULSUIMATED
LOCEON

Snnp this up on |
cemier rail.

E\\: Heaak thiz an

| sutzide roil.

use LTC [lluminated Lochens availzble at your dealer.
Insulated connecting wires, or lends, are supplied coiled

for convenience, You can gtraighten them owl if you like.

Before making comnections remove the insulating covering.

Trick here is Aot to eul
the wire. .'-I'ﬂp the wirg
ground your indeas fingar.
Reat tha wire an o solid
sutfoce. Plaes a dull knife
blade fiemly an the wie.
Pull the wire Pawatd ¥

@
/; :
A

Connect Leckan te Transformer

The two lockon clips are now connected to a pair of trams-
{ormer binding posts, See npext pnge for the cormect posts.

Fush the springy opper half of the clip down ontil the
metal loop in the lower part projects through the =lot in
the top, [nsert the bare wire end throogh the loop and
robense the clip. Hepont with the other clip. Connect the
other ¢nds of the wires to transformer. Wrap the lare end
of the wire around the post clockwise., Then the wire will
not =2lip out as you tighten the thumb nuat.

1. Push the clip down. 2. Tightan thumb nui,
L. Ingeri wite inta laop.

1. 'npp wire sround pot,

“Wips Your Trock Begulariy™

Page )




HOW TO CONNECT TRANSFORMERS TO TRACK

el 4 ports are can-

L} |‘||g|‘|l-r rulla!-
is required, con-
medl wire 0 poEl
"A" inatead of "B°

necied Internally
se that sithes "L
post can be weed,

Bath "A" posta ore
connacted internal-
ly so that either ol
the= can be waad

All dour "" poEig
are conmected (n=
tarmnlly, so fhoi
ony of them ces
be used.
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RW BACK KW BACK

In simple layvouts the order of the two wires cofnecting
the tranzformer to the lockon does not matter. However,
if you are geing o use insalpted track blocks or accessaries
requiring a Tixed voltnge connection, soeh ag Na, 029
5'|'|i|l'hl"'=-'. HI:I. 40 (lanl H.ll.rl'lrl aor No. IGEG '|"|-\.|-'g';'1l ]-'};U'fprrr_l
sturt by wiring the transformer o track exactly as shawn,
For further infermation about Lionel transformers see tho

Page &

ZW BACK TW BACK

#ection on "Power Supply™ and the detailed instruction
sheet Turnighed with each transforfmer.

In =ome cases yvou may Tind that the wiring directions
given in the instruction leaflets differ somewhat from the
diagrama in this boaklet, This Iz because in many Liooel
transfarmera aeveral different combinationz of autput fer-

minals will give the voltupe required for operating trains

"Clean and Lubricate Yeur Equipmeni™

e e T —————




Place Traim an the Trock

Finee the locomotive and
tender on the track and join
themn with  the locomotive
drawbar, Couple on the other
cars by raizing the end of the
cir and engaging the couplers
by hand., Train can be agsems=
hled mosl easily on n steaight
:|:r||r'|:i1m of the track, After
placing a locomotive ar car on
the track roll it hack and
forth to make sure that all
the wheels are properly set on
the rails. If not, they may
touch the center rail and
caunse a “shorli eircuit™ =0
that the train won't run.

Short Clreults

Maoat troublea in running an electric train are doe to 2hort
cireuits caused by a derailed wheel touching the center rall.
A “ahort circult™ s a condition where the slectric corrent
by-passes the motor or other device it is supposed to aperute
and flowa to the outside rail which is connected directly to
the transformer. When a short circuit occurs the train
stops, the lights dim or go out altogether: the transformer
overheats and, if unprotecied, will burn ik,

Ta protect them from everheating and damage due to
ghort circuits most Lionel transformers are equipped with
buailt-in circuit breakers. & few seconde after g ehort cleeait
oocurs, the circalt breaker opens and cuts off the outpot
of the tranaformer. Afier a short time the cireult breaker
closos automatically but will reopen almost immedintely if
the short eireult still exists, Lionel tranzformers BEW, KW
and ZW are also equipped with red warning lights which
Mash on whenever a circolt breaker operates,

"Wipe Yeur Trock Regularly™

Check These Trouble Spets

A decailed car truck. f trouble

persists remove all cars and loco-
motive Fram the track, Then look for:

Mails, screws, finsel, etc. across
fhe frack. Sometimes a "magne-
fraction” locomative will pick up a
vmall iren object and h it to the
frack from undernsath.

wire ends connected to the
acken 1:|;|:||. ‘l'nLH:HnQ pach

Len
twa

A bare wire touching two bind-
ing posts of a fransformer or an
accessory picce of equipment.

Broken or displaced insulation be-
twaan cenber rail and frack tie, This
may sometimes be difficull te find,
I¥ necessary chack sach frack sec-
fHion separately.
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HOW TO OPERATE THE TRAIN

Regulating Train Speed

The speed of the train 8 regulated by moving the voltage
contredl on the tronsformer panel The higher the valtage
thie preater the speed. Most Lionol teansfermers provide st
leasgl two different variable voltage ranges, The lower range
iz for light tralnz: the higher range for hepvier trains,

Reversing the Locomotive

Lionel locomotives can be stopped and reversed by remole
copfrol. The reversing mechanizm, known as the k-LUnit, ta
Inside the locomotive. It i operabed by momentary inter-
ruptions of current to the leomotive, Thiz can be done by
operating the “Direction™ contrel on Ehe tranaformer o by
torning the voltoge contiral to “Of0. ( Aecidental “shorting™
of the teack, lose connecting wires, missing track pins or
ditty track will alz=o cauzé E-Unlt to operste.)

The E-Unlt has three positlons which operate in sequencea:
Farwand, Stop, Keverse, Stop, ete. The Stopar MNaeutral Pl
tion &8 necessary to hait the train with its lights on.

When «the locomotive 2 runwing, move the “DHrection™
controd ONCE to stop, and TWICE to reverse.

How ta Disconncct the Reversing Mechanism

The E-Unit can be disconnected by moving the E-Unit
lever to its OFF position, With this mechanism disconnected
the Tocomotive will not reverse its direction after being
stopped, but will resiume running in the same direction, The
E-Unit should be disconnected when you have an automatic
station, an sperating bridge or insulnted track blocks.

To digcomneet BTt

1. Start the locomofive going in the desired direction.

2. Btop it with your hand or by turalng off track power.

(I} st operate the “Directlon™ contrel.)

3. Move the E-Unit lever to OFF,

Fage &

Nate: If ithe E-Upit i disconnected walle it is in Negtral
position, the locomotive will not run at all. Alss, becnuze i
ia operated partly by gravity the E-Unit will not work
properiy if the locomotive 1% hatd on its sid= or wovide down

Location of E-Unit Lever

In most steam-type locomotives
E-Unit lavar is on top of the bailer,
back of the smake stack or behind
the sand dome. In 1954 the one
m::api"u:m it Locomotive Mo, 1130
whore 'I'i'lu lever 4 aa “‘Ih hﬁ-‘H‘ﬂl‘l‘I-.
under the cab,

Cin "0 bwin diesels built in 1954
the E-Unit lever & on the bottom
of the power car. Forward is OFF
posifion, Back is OM. |

On "027" twin diesels the E-Unit
lever is on the botom of the power
section, back of the karm ba
Covar; Tl!-'ﬂ'll'd the cover SCreEw i

ON position, Away from it is OFF.

“Cloas and Lubricate Your Equipment”



Sounding the Whistle or Harn

Following nctual raflroading practice most Lionel steam-
type trains are equipped with a two-tone whistle while
diesel types contain a warning horn, The whistle mechanism
is mounted in the locomotive tender. Both the whistle and
the horn can be sounded anywhere on the track by operating
the whistle controller built into most modern Lionsl transs
formers. If you have an old-fashioned transformer without
n built-in whistle controller, & separate No, 167 Whistle
Caontroller miast be used. (See page 40)

Node: Lionel remote control horn and whiatle can b waed
only with aliernating current having a frequency of more
than 40 cycles. When line frequéncy is less than 40 eyeles
(#ome parts of Canada and some communities in the United
States pze Zh-eyele power linez) the whistle and horn will
pound continuously and should therefore be disconnected.

Operation of the Horn

The power for operating the whistle is supplied by the
track, but the warning horns use s flashlight cell supplied
with the lecomotive. When it §2 worn out it ean be repliaced
by any standard size D flashlight cell. You enn use any
good natlonally-advertized dry cell but dry cells of the “lenk-
proof™ type are bost,

The horn will sound whenever the car contalning it is
tilted or held upside down because in these positions the
relay will close through fts own welght, For this roason
take out the flishlight cell whenever the locomotive 18 to s
transported. To prevent possible damage due to leaknge the
call should alse be removed when the lecomotive fa stoired
away, particularly if the storage plnee is damp or unhested,

“Magne-Traction™* Locomotives

“Magme-Traction™ is n Lionel patented development
whereby magnetic foree in supplied to the lcomotive whesls
by menns of o powerful Alnice magnet, to enable the loco-
maotive to climb steep grades and to pull heavy loads with=
gut slipping on the track

Be enreful not to et ping, paper elips, carpet tacks or
other loose small iron ebjects eome In contact with the
wheels, gears or axles because they may jam up the locomo=
tive mechanizm. To obtain the benefit of “Magne-Traction™
uge only steel rails. Magnetism is not effective an aluminum
ar brass rails. .

Note: Im 1954 all Lionel locomotives with the exception
af Mo, 1130 are squipped with “Magne-Traction®,
In tha United Bigies Poleni 0o

* Neqgaieal

jw::mwﬂ_ﬂﬁ-ﬁ;ﬁ*

Scre
Sorew "B hnlds tha locomotive
"Wips Your Track Regelarly"




Lienel “"Smoke” Locemetives

Most Lionel steam-type locomotives are equipped with »
emoke genarator which produces odorless. reslistic “amoke”,
Drop a smoke pellet inte the locomotive stack and lurn on
the teack power, In a few seconds the heater in the smoke
generaior melts the pellet and smoke rises from the stack.
The lecomotive will puff only when the wheels are tumming.

USE QMLY
LIOMEL SF
SMOKE PELLETS

Use only Lionel 5P Smoke Pellets. Any other material
Huz“damqa the heating element in the smoke generator,
¢ best results use up one pellet before dropping in
another. Toa many pellets will actually decreass the smoke.
5P Smaoke Pellets have been rigovously fested by recog-
nized +ﬂ+iﬂg laboratories. Thez are absclute rmiess

even if aceidentally swallownd by a small child.

How to Take Care of Smoke Locomotives

After the locomotive has been used for a while it may
produce less smoke than it did at first. This may be caused
by smoke material clogging up the stack, or the small afr
opening inslde the generator, Clean out the stack, increase
the track power slightly and let the locomotive stand in
neatral for a few minotes. Thin treatment will melt the
smoke material. Then lift the locomotive slightly to allow
the wheels to turn rapidly. After a few minutes the loco-
motive will puff az well as ever,

Fagse A

Coupling and Uncoupling
All standard Lionel cars and tenders are equipped wish
remote control operating kouckle couplers. Open couplers
are closed mechanically, simply by pushing two mating
couplers together until their knuckles close and latch. This
operation can e done along mny H‘tl:'ul_g]:i'l. portion of track
provided that at least one of the mating '?E"-'Fllﬂfl 18 Gpen,
Closed couplers are opened on a Remote Control Treack
Two types of couplers are used by Lionel: “mapgmetic
and “plectro-magnetic'. Most 1954 cors s well as No, 2521
Dicsel locomotive have “magnetic” ecouplers. To open 3
“magnetic’ coupler move the car to the Remote Control
Section so that the truck you wish opened i3 over the
ceniral electro-magnet. Then push the “Uneoupls” bution
Diezel locomotives and some of the longer chirs are
equipped with “electre-magnetic” couplers. To open thess
move the ear or locomotive to the Hemote Control Sectian
so that the sliding shoe connected to the coupler rides up
on the contral rail. Then puzh the “Uncouple™ button.
Kate: Previously made RCS and No, 1019 Remote Con-
trol Sections have no central elestro-magnet and will not
apen “magnetic” couplera.

COUPLER

e

IMustraiiza &n the ledt shows & ik of @ * = ol The
lluszction s ibe righl shows os “slecirs magneths” oospler

“Cleon aad Lubricote Your Equipment



AUTOMATIC OPERATING CARS

Many Lionel train outfits contain automatic cars which
are unboaded or otherwise eperated I'J..'-' meanz of the remote
canlred track.

Cars Using Contact Sliders

The mechanism of most wnloeding cars, sueh as the Milk
Car and the Coal and Lumber Dump Cars, is powered by
an electrical eoll, or solencid, which geta current {rom the
track through the two sliding contact shoes on the boitom
of the car. To opernte such ears position them on the
remote conirgd section so that both contnet shoes rest on
the control rails. Then push the “UNLOAD" button,

Note: No. 6000 uncoupling section supplied with Lionel
truin outfits Noa. 1600 and 156135 will not unlosd cars of
this typa.

O DONTEOE, RAKS

An Autgmatit [amp Cor Proaltoasd for Unloodizg

“Wipe Yoor Trock Eegularly”

REMOTE COMIROL TRACK
UCsS Of Mo &01F

COMNTROLLER

Mo, 1482 Automeotic Milk Car

Install the unleading platform provided with the Milk
Car next to o remote control track section, The height of
the platform is adjustable for “0" and “027" teack. When
uged with “0" track the floor of the platform is inserfed
into the top "A" =lis in the frame: when used with 027"
track boliom slots “B"™ should be used, Simply pull out the
platforem and inzert it ints the proper slots and the corre-
sponding noiches on the track side of the framework.

The miniature milk canz furnizhed with the car are
loaded throwgh the hatch in the roof. Do not try to load
mny more than 7 cans Inte the car. Presa “Unload™ button
t unload cans. Adjust track voltagpe unti]l milkman unloads
the cans wvigorously but without knocking them over.

Page ¥



LU RORTICeID
£vER BLACTED- A GeiT

Heote that this cor (4 aperated by the UH-
EE‘UPLE Euttan, T-ﬁ maYn rh- men back
inta cor slide the door shut by heoad.

car and fall off, The car is "'F"'T“-!_'-'d-
by positioning it so that one of its
sliding shors rests on the OTC con-
tactor supplied with the car and
preszing the contreller button. The
OTC contactor is clamped on the
track like o lockon and the height
of its control rails s adjustable to
mateh the height of 0" nnd 027"
track.

This ear enn nlso be operated on
apy regulnr remote eontrol section
by sefting its right-hand slide shoe
on the right-hand end of the remaote Conlocter Contial Mails ler
control section and pressing the e
“Mnlond™ button. However, if both sliding shoes are on the
control rails pressing the “Unload” button will ciuse 5 short

SMAF IT In

Adlusting Halght = OC

Flunger-Operated Cars

Operating cars such as the Animated Box Car do nof
make an clectrical rontmet with the control raile, [nstead,

thelr mechanism (& operated by an iron plunger, or
armatwre, projecting from the bottom of the ear. To
operate these cara position them on the remote control

section so Lhat Lhe |:|||||:'u,;|_-|_- i@ directly over the electro-
magnet: then press the “UNCOUPLE™ button of the eon=
tredler, Cara of this type can be operated by Hemote Con-
Lrol Sections UCS, G019 and &K,

MNe. 3562 Operating Barrel Car

No. 3562 Barrel Car iz equipped with a vibrating mech-
anism which causee the barrels londed on it to move along
the car floor until they remch the chute at the end of the

PFaga 10

e —————

:ﬁll'l'l.ETﬂ-’ﬂ

P4C COMTROLLER

“Cleen ond Lubricate Your Equipmeat’



Me. 3656 Operating Stock Car

This car does not use the regular remote control track but
in operated by means of contacta built into itas corral plat-
form base. The piatform is assembled to a straight portion
of the track (either "0 or 027" track may be vsed) and
is wired to a No. 3640 controller. The power ean be obtained
gither from the track, by means of a lockon, or directly from
n fixed voltape post on the transformer.

AR T | W T
| " 4 . ' i

g { "

L " »C D|D Df¢

See/  wul aTm vou
Lyl COMIRDLIR Tadd [ORTIOLIFR
B 10 Wil OO W

two alternate mothoda

The wirlng diagrams abdve snow :
In order to use fixed

for hooking up the corral platform.
vwoltage method on the right the transformer mkt His
copnecied to the track as shown on page 4.

After the platform ia properly assembled, line wp tha
minintura cabtle in miiy degired corral PELERA e, |'|n-\.:::i|_||'| the
car accurately in front of the piatform and press the con-
itroller button. The ear doors will rige and the vibrating
platform floor will sauso the cattle to move into the car.

"Wipe Teur Trock Begqularly™

Upscating Jtack Cop Pekilioned w1 ths Comrod Flaljorm, Mole Ohat
tha Cogf Muit Be Aesusately Aligned with the Platsrm Erds.

If sliding door on the opposite side of the cor is closed the
cattle will remain in the car, If open enttle will pazs throogh.

MNote that the base of the min-
inturs eattle iz equipped  with
tiny projections, ar “fingera”.
Thaoze |'|i"||_i-|l|_':]|_|:"|:-| are s de-
gigned aa to move the eattle in
the correct direction and to turn:
them arosnd corners of the cor-
il plat faorm and the ear FUTIWAY.
Don't destrov or aslter them in
any way or you will destroy thelp
setion. A little Lionel lubricant
on the edge of the base wil help
the catibe meve aroand corners




MODEL RAILROAD ACCESSORY EQUIPMENT

Lionel model] rallroad accessory equipment depends on the
transformer for its operating power and works on ".'l:lltimfl-
ranging Trom 140 to 14 wvolts. The higher portion of this
range {8 frequently required when the working parts o6 &n
accessory are new, but the voltage can ususlly be decreased
as the mechanism becomes worn in, If an acceasory is oper-
sied continuously for a long period of time, however, itz
operating voltage rizes as (s eoll or motor warm up in use

As explained in the section on “Power Supply™ the sctunl
voltiges supplied by the transformer posts under operating
conditions may differ considerably from the “nominal’
violtages marked on the transformer panel. For this reason
it 1= not .u.lw'a._:.ru pl:ln:l.ih[l,: to give s hard and fast pule for
connecting a piece of egquipment to a particular pair of
tranaformer terminals. The best practice is to connect it to
o pair of transformer binding posts which furnlsh approxi-
mately the required voltage, as indicated in most wiring
diagrams. Then, if the aceessory does not operate with
enough snap, shift to the next higher available voltage, For
gome awcessories of the vibeating type it is best to uae
varfable vollage which can be awdjusted precisely to give the
hest operation.

It is good practice to run any Lionel operating or illuminated
accessory at the lowest pnuﬂ:h 'nuH-ngm
In this way you will prevint onnecesaary wear of equip-
ment and prolong the life of the lamps. A summary table
listing the astwal operating voltages required by various
Lionel nccessories iz found on the right.

The number of operating wccessories which can be used
with your model railroad is limited only by the watinge
rating of your transformer as discussed in the section on
Power Bupply, In most cases, however, since these acces-
gariea consume power only when in actual operation, many
more of them can be operated on a transformer than the
total of their waltages would indicate,

Page 12

IHuminated Mos-Oparating Accessorisn

71 Lamp Fosi |
157 Srathen Plagfosm
193 Water Tower
A% and £ Leasons
5 Floodlight |

U fized voltage alightly lnw

180 Danjo Signal
145 Cal=man

15 Semaphnee
1533 Scop Rignal
152 Crossing Gale
5 Swiieh Tower
£30 Signal Bridgs

154 Highway Sigaal

H}!" er than specified, 10 proles
THEE lamp lide. Al wee page |1
Automatic Sgnaly
These accrssniys froemve fined
10-14 vollage I:h:rul.l_;h No. 1450 ar
volis Mo, 1530 Contactors.  Sec
pigra 16 1o 1HL
o014 This receives track vellage
valts thraagh 1540 contseior.

Trach and Operaiisg Aecstsories

2043 Bumper G4 Track wveltage. Mo wirtag
11232 Switches volls quﬂ"f‘d-
199 Siwliches 1014 Trark woltage (mo wiring) o
W% er UCS Track wnlts Bued voliage.
5 14 Track valtage i Through lek:
436 Coal Ramp Wi onl or fi wiliagr.
*For usalie vollage ritcuits see page 0.
B2 Crane "
S Th arrrssH oeTRir

356 Freight Station h:""“—l"l'-‘- .H;Tc“h:::
3462 Barrel Loader 10-14 sl pair of team
364 Lumber Loader |  volts o any P

7 Caal Loader fsrhar prwis Kaving & miestnc]
455 0il Dherriek 'rll-H‘.I.ll" from 12 e 16 wolis.

i Wt S ;

153 Stop Statkess s Track voltage through Leckos

T Coaling Station

“Clean and Lubricote Your Equipment”




PARALLEL CONNECTIONS

In the event yvou have severnl raflroad necessories re-
quiring the same veltage it is advizsable to use the same
pair of transformer binding posts for all of them, wiring
them together in “parallel”, ma shown below. Twa main
Teecers o to the traneformer posta and Endividoal wires po
from these foeders to the accessories. In this way unneces-
sary wiring is eliminated. If your outfit is mounted on A
table or platferm the main feeders can be stapled to the
under side af the table and small holes drilled next to each
acceszory for the wirea leading to the accessory.

The fesdera can be made from ordinary lamp cord or thin
metal strips.  In permanent |ayouts the wire connecbond
are frequently soldered together.

Most operabing &ccessoriea can alse be wired in this

manner with the various switches and controllers inserted
in one of the copnecting wires, as shown.
Remember that if two or more ld-volt meoesgories sre
wired - together in “parallel”, they must still be connected
to the 1d-wolt posts on the transformer and not to posts
which #ive the total of the individual voltages required,

Ne. 71 Mo, 153

rRARLIORMETY

w1 oW r-;rnllr-'
A B|C|U|E

—_—

c D|DBZEF

WIRING ACCESSORIES B PARALLEL

TO V=14 WOLT FOSTS

“Wipe Tour Track Regularly”
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AUTOMATIC

Model raflroad signals and trackside aecessories made by
Lionel are ususlly operated automatically by means of
“contnctors” actunted by a passing train. Contactors 145G
and 163C are worked mechanically by the weight of the
train. Others are operated electrically by the train wheels
muking an electrical contact with the contactor surface and
in this way completing the electrieal cireult.

Pressure-type contactors are ploced wnderncath fhe frack
a0 bhal a treek tie rests l|'|'r|;-_-|!y dai fdige |.-_i" the cantactor. If thae
track iz fastened to a platform make sure the track iz loose
for several sections on either side of the contactor because
thie trmck must be froe to bend under the welght-of the train,

SIGNALING

An adjustment nut is provided to I_"l‘.'i:'!J]ltl‘.' the weight
required to operate the contactor. This is done aft-_:r all
wire connections are made and transformer power is on
Stop the train several sections awsy from the contactor
Turn the adjustment nut either up or down until the zignal
operates, Then turn the nut back just enough to return the
ijmd tio it srormal nqm-uj:u‘.-lﬂ-tlﬂg’ ]_'II:I!:I-ILILI:II.. E!‘ VAFYIngE the
setting of the adjustment nut the signal can be made to
reapond either to the weight of the heavy locomotive alone,
or to the lightest car. _

Note: Automatic operation can also hel:nc'hlr'r'rd through
the use of apecial insulated track described on page 37

The 145C Comtoctor, slecirically, iz o sirgle-pols,
single-throw, mormallyoff switch, The end view of
the contoctor below ahows It with Ifts comfacks in

itian,
B s P ABJUSTMENT NUT

The 153C Cortoctor, electrically, i o single-pale,
double-throw switeh., The diagrem of the confacie
below shows the normal pesitien af ita comfects

WEIGHT OF TRAIN

T
Yﬁﬁ.ﬁ@
. ADJUSTHEMT
HUT
WHERE USED
Ha, 145 Gotaman WHERE ULED
Mo, 253 Crassing Gate Ho, 153 Blaek Signal
Mas. 151 5ﬂnlpl'|u-rl Mo, 450 Fignal Bridga
M. 445 Switeh Tawer Insuleted Elock far twe-irain aperation

Fage 14
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No. 140 BANJO SIGHNAL

10 REPLACE LAMP ADJUSTMENT MUT
FULL OUT STCF SIGM ;

(LR LEEaT T 5

1021| AW | KW | T | TW |
A|BICIUIE
1c/D D PBgF

T 1318 WOLT POITY

OPERATION : Ag the train passes over the contactor the
pignal light goes on and the warning arm begins to swing.
The action will continue as long as the tram 18 pressing
on the contactor, An insulated rail may be wsed instead
of the contactor as fllustrated on page 38, To get longer
action vou can use two contactors or two insulated rails.

"Wipe Your Track Reqularly™

Mo. 145 GATEMAN

TRANSFCAMERS
1033 kW | oW | W | Tw
C|D|DBEF 2

T 12148 WOLT POSTS

OPERATION : Mormally light in the shack is on, As train
paszes over the contactor the door opens and the gateman
emerges from the shack. Alternate mothed of operation by
uaing insulated track iz the same as for No, 151 Semaphore.
If desired, both acceszoriea can be connected to the same
eontactor and will operate simultnneoysly.

Puge 15



Mo. 151 SEMAPHORE &

MSC CONTACTOR
- Tl

r
g '

FRANSEOERFES
gt s Lo | aw |
AlB|CIUE

CDDBF

OPERATION : Mormally light shows green and the sema-
phore arm is up. As the contactor iz actuated by n passing
train current flows through solenodd, Semaphaore arm goes
down and light shows red, Alternnte hook-upa uaing insyg-
lnted track or Mo, 022 nop-derailing switches are described
on pages 27 and 33, For use with insulated bloek see page 50,

Pags I&

10 REPLACE BULES I e Ca—
PUSH M SLIGHTLY wan) ew | ww | ow | rw
AND TURN TO LEFT A BIClU E

e e—— ]

_Ehnr

T 12-18 VOLT POSTS

OPERATION: Normally current runs from contactor clip
4 to elip 1 illuminating the green light. When contactor is
depressed current runs from elip 3 to clip 2, lluminating
réd light. HF“"‘ alternate hook-up to No. 022 Switches sce
poage 27, 1"".!' connection to inaolated blocks wzed in two-
train operation see page 30,

“Clean ond Lebricote Your Equipmest”



Ma. 445 5SWITCH TOWER

I REMOVE LAMP
SOUEETE BRACKET .|
AND ML OuT

BOTTOM VIEW

TRANSFORMERT
1003 ] ww | xw | 2w | Tw |
AlB/cluE
CiD|D ZBE- F

TO 1216 YOLT POSTS

M3C CONTACTOR

DFERATION: Switeh tower {8 always lluminsted, As
the contactor is actuated one of the tower men poes info the
tower: the other descends the strirs with hiz lantern, After
ther train has passed both towoermen return to their original
positionzg, Alternate hook-ups wsing Insulated raila or 0622
Ewitchea are same a8 for Moo 1561 Zemaphore and are
deseribed on pages 27 mnd 348,

“Wipe Your Trock Reguloriy™

WIRING FOR MNo.252 CROSSING GATE

THAMLICRMERS
1033 W | KW | Tw | Tw

B|ClUE

~ C D DBZF

TO 12-16 VOLT POSTS

OPERATION:; Normally the gate is up nod the light is
put. As train passes over contactor, corrent flows into
el eniniel ;rl:llirl;i.r down gate and illuminating the lamp in
gate base, An alternate methed for operating Crossing (Gate
by apecial infolated track inatead of the 1450 contactor (=
describeed on page 38,

.'l.-gi I
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TO TRAMHSFORMER

Although the sketch above shows the signol lights feeing
the some woy, one of the= com be reversed te foes in op-
peiite direction. Il the bridge spoms single track anly
mount the lights over eoch other in the center of the apan,

MNec. 450 SIGNAL BRIDGE

S

Ta snchle signal bridge 1 spon
two track lined ony of theis lay-
outs con be used in 0" or "027°. o

Far independent autamatic contral

e e af the twe wvignale use twa 153C
contociors, o8 (llueatreted Belaw.
th i__ru gl
- DIRECTION OF TRAYEL
- I E— T
sorrom view of | | {ir ) paeca | ww | ww | o | T
1 — ./ c|D DB:F

T B2-18 ViOLT FOATS

INBSTALLATION: The Bignal Bridge will span ope or

two lines of track. Some typical layoutz for two-treck instal-
lation are shown above, The Bignal Bridge ia equipped with
two red-green signals which can be faced either way or
relecated in any of six positions on the bridge structure by
removing the screw on the boltem of the signal sssembly,

'-rq- 1 ]

OFERATION; Two sets of contact elips are provided in
bridge tower baszez, To operate both gignal lights aimul-
taneously hoth sets of contacts are connected to one No
1630 contactor, For indepondent agtomatic control of the
-'HHT-'._!F Iwo confactors should be e, For manunl nlh:ﬂﬂl
substitute o double-throw awitch for the contactor.,

“Cleas ond Lubricate Yeour Dquipmest™




CROSSING SIGNAL

MNa. 154

154C . §5c]

e )
=2 |

Hao. 154 |

Mo. 125 WHISTLING STATION

S LIFT OFF BOOF
W, 70 MAKE CONWEC TiDw)
),

"—\-n'..{
1 ___._:"'.-' T ALTERHATE WAF T ARTWG
o WIRE] IWTO ITATION

WO W CinTROLLER q

INSTALLATION: Mo, 164 Crossing Signal iz connecled
directly to the track by means of the Mo 180 contactor,
Attach the contactor to the track by pressing down the
spring lever to raise the eontact plate, as shown in the inset
atwve: then place contactor ander the track with clip “A"
gripping the flange of the outside rail, snap spring clip “B”
over the center rail, and relense tho spring lever,

OPEBATION: As the wheels of the train roll over the
conbactor surfece, the red warning lightz of the Crogsing
Sipnal will biink alternately. Reep the contacting surfaces
af the eontactar clean and be enreful pot to disturbh the
insulating paper onm the inside surfnce of the plates which
tosch the rail,

“Wipe Yowr Track Regularly”

Moo 125 Whistling Station is used to advantage with
autfits which do pot have a built-in whiatle aF in areas
where 26-cvele eurrent la used, making the regular built=in
whistle Inoperable.

The whistle s sonnded by pressing the controller button,
For notomitie sontrol replace the controller with a 1450
contactor installing it under the track in any convenient
loeation as ahown on page 14, The whistle will théen soand
whenéver a train passes over that spot in the track,

Note that the connecting wires can be led info the shack
cither through the holes in the rear wall or through the
openings in the floor and the eeiling of the shack,

Page 19




P NO. 356 FREIGHT STATION

TRAHSFORMERT
1003 | B | w | w | T |

BICI|UIE

d64C CGHTP.QI.I.H BB E F

F
BOTTOM ViEW T0 1316 YOLT POSTS

OPERATION: When Moo 3568 Frelght Station I8 con-
nected as above, the lght Muminating the station is always
on. Pushing the contraller switeh pets the vibrating station
runvway into motion, canging the trockas to move in and out
af the station house, Motion must be counter-lockwiae,

Page 10

F

TR AR MER]

10X) W | i Iw T
*A/B/CUE
C DDEBEF

i, T 12-186 WOLT POSTS

x

Mo.344C CONTROLLER

—

When the 455 O Derrick fs connected as shown amd 1B
controller switched on, the “walking beam™ oil pump Wi
start to operate with a zlow rocking motion. At the same
time the heat of the lamp at the base of the ol cosc=E
will cause the liquid to bublile, simulating flow of ofl

The speed of the “walking beam™ can be regulated by
the adjusting screw in the base of the derrick. If you find
1t necezaary {o regulate the spesd, move the adjosting scres
a little at o time and allow a few minutes for the action
to “settle down®™ befors rr-mhuﬂing the s&few.

“Clean and Lubricate Your Dguipmest



NO.

132 AUTOMATIC PASSENGER STATION

BOTTOM YIEW

COMNTROL LEVER

OF STATION

HOTE: Don't forget fo disconnect I
the revessing umil in the locomotive,

Otharwise It will rrip ta nevtral pesi-
flom when the ftrain enters the ins |

suloted block ond the |ocomotive

will Aet restort sufomaticolly. | |

FIBRE FIM

INSULATED BLOCK

FIBRE PIN

Lionel Mo 183 Station iz equipped with automatic train
conteal which stops and restarts the train in froat of the
station,. The station is placed anywhere along a straight
sirotch of track. An Ensulated block eonsisting of thres or
four sections of irack i= placed directly in front of the
atation. The insglated block ia constructed by pulling owt
the stesl track pins from the center reil at both ends of the
bleck and replacing them with fibre pins, Note that two
lockons are waed in this installation, one placed within the

“Wipe Your Track Regslariy”

insulated Block, the other outside of the insulated block.

The length of time o train remalns standing in front of
the station i3 regulated by & control lever lecated under-
neath the reol of the station as shown in the inset. The
gimplest way to adjust the station 8 1o siart with the
eontral lever at “Continuons™ position and gradunily move
it toward “Slow™, Allow the {rain to make several circoits
in each position of the lever before moving it to a new spot.
For installation {o preserve locomotive reverse see page 31

Pags 31




No. 364 LUMBER LOADER

Hu:l-:l'lm'lnll!'n'lw
eleils Roeell Bkt ot [,

A B ClUlE]

|p[D g F]

fE 13214 WO4LT POSTS

No. 397 COAL LOADER

A
CONTROLLER 7

Ta lubricaie metmr remawe
cower screw, |Ift o cover

and lubricote 111::",";'1 I‘Iq-ll_.j

TEARLFDRLERT

I|'|:'|. B | K | I o 1y
|A/BICIU E
C/DDBEF

No. 364 Lumber Loader and No. 397 Coal Loader do mot
require any special track layout but can be located along
any straight stretch of track. A remote control section is
placed in front of the accessories in such a way that oper-
ating lumber or coal ears can be unloaded into the recsiving
bina. Matorized convevor beltz then crrry the material from
these hins and reload it inte the waiting ompticd. Mote that
in the case of the Coal Loader the conl car is londed and

Pages 12

Mo I64C CONTROLLER

unloaded from the same pozition on the Remote Contrel
Section, while in the case of the Lauambser Loader the empl)
car must bé moved over to the loading station in order to
be reloaded.
_An interesting installation of the Coal Loader in eon-
Junction with No. 456 Coal Ramp iz described on page 24
he motors in these accessories are similar to those used
in Lionel diesel locomotives and require the same care

“Clean and Lubricate Your Dquipment”



Mo. 362 BARREL LOADER

BN e | O | P | Tw
A B CUE
——=c|/p|D/Bg|F

£O V3R WOLT POSTH

The Barrel Loadder can be installed along any steaight
portion of track at least three sections long. 1f wsed with
thie barrel car, as Hlustraled, the track must be joented =20
as o permit an OTC contactor to be placed near the center
of the loader so that the ear ean he aptraied at sither end
aof the loader. The height of the control rails of OTC cons-
tactor is adjustable for either “0" or “027" track.

Note, Because of individeal differences in the adjust-
ment of the londers, it is freguently advirable to connect
them to a source of wiarlable voltage which can then be
adjusted precisely to obtain the best operation
“Wipe Your Trock Regulorly”

0 1E.04 WELT PONTE
By pushing the proper controller levers, as marked, the
cab of No. 82 Gantry Crane can be rotated cither clockwise
or counfer-clockwise; the hook can be raised and lowered ;
ithe electromagnet can be energized or de-energized to pek
up oF release its load of iron, The boom is raised and lowersd
manually by turning the crank wheel in the back of the cab,
Pags 1T




NO. 456 COAL RAMP SET

MNo. 456 Conl Rarmp Set consists of the elevated ramp and couple” hu’.t“'l_""“ aEparate the Hopper Car and allow ths
a special operating Hopper Car. It can be used with either rest of the train to depart. To dump the coal ﬁ"'TI'I‘_ Lhe car
0" o 027" layouts. The ramp is installed on the end of & push “Unjoad L|||:;II.-:.||'.. |.1i-_ release the hopper car from the
siding, and is fastened to it by means of {wo screws, bumper push the “Release” button.

The ramp i% cpecated by means of a three-button con-
traller which is wired o the ramp and to the transformir,
The three-wire eable is connected to the trestle, The separate
fourth wire coming out of the controller supplies power {for
the ramp nnd should be connected to a fixed voltage post of
the transformer. Fixed voltage connection for the ramp will
enable vou to raise and bower the track veliage to manenver
the train, without interfering with the ramp voltage.

To operate the Hopper Car couple it to the end of the
train. (The train must be at least the length of the ramp.)
Then back the train up opto the ramp until the Hopper Car

latches to the bumper on top of the ramp. Pressing “Un- Typical leyoul lor Combined Opssofion of 43 Cool Romp asd
97 Coal Leader; 83T on e Laht 07" e s Rightl

= T — LOCKOH If desired, Coal Romp can be installed next
'ﬁ i @ t @; Mo k5 COAL BAMP #a Ma. 197 Ceal Leader so that coal brom the
- Hopper Car it dumped directly inta the laad-

M ——
#r hin ond rhenralaoded inte o walifing sspiy.

TEANSFORMERS
022 Tw | BW | KW | TW

& T AT 17-14 VOLTS

Pags 24 “Clean and Lubricate Teur Egelpmest”



No. 497

FEPLACT wWiTH
0T BLADH

F‘r oM 0= I

] GROUMND CLIP
/é'__-' 1 = —n

P

= Adjust height ﬂ'l‘ﬁi'ﬁl’l‘r and ground
bladas to motch the height of irock

T ——

——— B

At it g sy

Clip the track to stotion base.

COALING STATION

Lz

1

TRANSFORMERS

W3 KW RW | TW | Iw
jujula
| A A
le|o|w
*SET AT 1i-14 VOLTS

e
Ble

To operoie the swariss oa lized walts maokn thass
comEctioni. lTo aperobe an freck woltoge conneck
single wire from contraller te He. | terminal of o lockon

Mo, 497 Coaling Station can be installed along any straight
slretch of track. After making sure that the ztation hise is
sot up for wse with your track size, locate the atation so
that the joint betweesn twoe track sections is in the center
of the base. A set of notches is provided in the base to lock
the track firmly in ]‘.'l'|:|L1‘.. Thi 1m|.;r' electrical connection re-
guired is to connect the single wire from the ccntroller either
to a fixed voltage post of your transformer or, o operate

“Wipe Year Track Regulerly™

on track voltage, to Noo 1 elip of the track lockon,

To operate, move n loaded coal dump ear inte the station
ao that the car's sliding contact shoes reat on the power
and ground blades. When the car is in powition tilt the coal
into the receiving bin by moving controller lever to “DUMP.™
To carry Lthe coal to the tap of the station move the lever to
"UF."” To bring the tray back move the lever to "DOWHN."
To load an empty car, move lever to “LOAD."

Page 1%




INSTALLATION OF No.022 SWITCHES

| ™
p [Dz/Bzl ¢
ulaAgufe—
AlUlu[Eple—

-

N

®

BE SURE PLUG FITH
OVER CONTACT PN
iFSIDE SWITCH BOX

Q

WHEN MOT LSING FINED VOLTAGE
REMOVE PLLG FROM SOCKET

TEAMSFORMERS
R [vez|asdl
E |8l € =

= I6F COMMEOLLEE
8|Sl U fe———
Con
F ] B

Une of Fized Yaltoge Plugs is oprional, When they are
not vsed the switeh gets power directly from thetrock.

Keep the non-dergiling centrol reils clean. Do mot
dinturh the fibre plas in the snds of these ralls.

®hen switehas are anl far Hain t6 go clong mais line
the green lights should shine olengthe straight-awoy.

—

r--;- Ih

“Cleon end Lebricate Your Equipmest”
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Other Uses of Nen-Derailing Mechanism

The mutomatic I'IL'II'I'!II.'FII.II.LI'IF mechanism of No, 022
switches can be used for several interesting applications.
(e of them iz shown below. If the outside posts of the
gwitches are connected by wires the train will aliernate
putomatically between tracks "A" and “B".

The operntion fa this: Train leaving track “A" operntes
thie nop=derniling mechanism in the “Exit” switch and al
the same time throws the "Entry™ switch (o pozition which
illows the train to enter track “B". Lenving track "B the
teain mgain throws both switches, but this time in the
oppeoaile direction, so that It returns to teack “A™,

CHRECTIOM OF TRAIM
B Swites = EMTRY SWITCH
! i i i = i

Controlling Signals with Non-Derailing Mechanism

If & block signal or a semaphore are wired to the switch
as shown below they will indicate green “go ahead™ when
thi switch i set for the train to move along the main line
and red “stop” when the switch is et for the train o turn
into & siding. No. 1456 Gateman and No, 445 Switch Tower
can also be operated in this way.

M, 443 FTWITCH
TOWER

||'-
¥

A

s Pl

—

“Wipe Your Trock Reguloriy™



REMOVE INSLAATING PINS
CONTROL RAIS

Do MNOT

CONTROLLER
CABLE

Mo. 1122 Switches for “027" Trock

No. 1132 Switches matching 027" track arve inztalled inta
the track as any ordinary straight and cerved sections with
each awitch replacing one straight and one curved section,
Mo, 1122 Switches have no provision for supplyving them
with fixed voliage but draw thelr power from the track.

Like No. 022 Switches, 1112 Switches are equipped with
a non-derailing deviee which automatically throws the
swivel ralls to the ecorrect position to accommodate an
sppronching train. These switches are controllesd by double
eontrollers which are connected to the switch boxea hy
dawire cables. Connect the wires in order making sure the
wire with the lug goes to the post with metal bass.

Ar In the No. 022 switches, the contral rails of 1122
switches can be used for astomatic operation of signals
or for operating several switchea aimultaneously, MNote,
however, that the ground post of these switches ia the one
with metal base and not the center post as in 022 switches,

Page I8

Ne. 020 and Me. 1021 Crossings

Wo 020 Crosaings which mateh 0" track and Neo, 1021
Crossings which mateh 027" track make possible miny
pnusual track layouts that cannot be achieved with switches
alope. Crossings do pol require any special electrical con-
pections and are inserted into the layout ss any ordinary
track sections. _

The length of n erossing, however, is not the =ame as
that of & stroight piece of track but iz designed so that
eroasings can be uzed in éonjunction with switches to form
track “wyes”, and “Tigure 2", several forma of which are
ahown Baelow,

oo
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MULTIPLE TRAIN OPERATION

If you wish to operate two or moro trains on the sama
rallroad syvatem, vour !h_'.'ﬂu[ shauld be designed to prevent
one train from overtaking and running into the train ahend,

One Loop with Insuloted Blocks

The first method explained here requires only one track
loop in which one or more insulated track blocks are con-
structed and confected to the trapsformer through 1530
contactors, The contactor is installed severnl sections away
from the insulated block so that the first train passing
over the contactor automatically cuts cut the power from
the insulated block behind it and forees the following train
to come to a stop dotil the first train is safely out of the
way. To add interest to thia operation a 153 Block Signal
or 151 Semaphore can be connected to the 1580 Contactor
to indicate whether the block ia “live™ or “dead™,

~Note: When two trains are operated in this way their
roversing “E-Units™ should be disconnected so that the
locomotives do not reverse automatically. For description
of & methed to preserve automatic reverse see page 31,

An insulated BWock ia made by taking cut the metal track
ping from the center rall of both end sections of the hlock
end replacing them by insulating fibre pins, The block
should be at least 3 track sections long so thai the teain
does not coast through a “dead” block. The contactor should
be placed far enough ahead of the block (3 or 4 sections)
a0 that it is not activated by the welight of the waiting train,

in an average-size liyout whoere only one or two blocks
are usedd it ig adviaable to set the block voltage 2 ar 3 valta
higher than the reat of the track, o thal the waiting train
can gel a fast start, This is done by using two different
transformer circuits having a common “ground™ post eon-
nected to the outside rail of the rail system. See page 43

/7-'“!.!“#5 BLOCK - 1 0% 4 SECTHINT — T i Gl 5 RECTHNL TIC COMTACTOR
L /+ LOCED=
s
| ‘I_.-"' I
FISRE Pisl i -3 FIBRE Pis
DIRECTION OF TRAVEL

= - 4 Ar m U
FvW o IW[BorC| AarD|
Mote: Unless the libre pins are jumpsd by o voltoge-dropping resister, as | & K Hoor D A ]
duicribad on poge 11, the locometive E-Unite must bs disconmscted so thot the ; ™ Cor D u A
trolns com resume farward metion ofter being stepped In the insulared blocke. |2 VorZ |Coorb 1:-1.'1::' u
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10H3
INSULATED BLOCK - 3 OR 4 SECTICNS oRECTION_—
{ FIBRE FIN S

LoCKaN LEL Lo

| o =

'l.\\ | I.' | [ I i A
I : |3

FIERE PIN m—F —@ 151 SEIH.F‘HFHE

Wiring diogrom for an in- !'"""‘lu;:‘e
evloted block interlocked | T
with Mo, 1531 Semaphore. ‘""""'@""" 153C CONTACTOR
Tronabsrmer connections :
&fs 08 on poge 2%, TO TRARLFOHEER

When running two trams on the same lsvout it is impor-
tant that they opersie on approximately the
or the faster trofn will tend to entch wp with the slower

same voltage,

train before reaching the imsulated block. Some of the
variption in the speed of the two locomotives can be com-
penzated by lonading down the spesdier tramn,

— BIULATED BLOCK . 3 OR 4 SECTIOMS \/ 4 0B 5 SECTIONS 1
"" I"EII_i_E Fls

with Ma, 153 Black Signal.
Tranibarmer esnneclions
aie 0% on poge 2¥,

it T B ‘-.-. _1
‘ LCCKON '\.:- ' . :
T _
"\\_‘ B | ' i | |
| T, sy f |-|
FIREE PIN ".-i}_ - ‘fﬁ |
Wiring diagram lar am bns .
szl oted block interlacked

R LR

150C COMTACTOR

Page W

150 BLOCK SIGHAL

Th TRANSFORRER

“Clean ond Lubricate Your Equipment”



153 BLOLE MGHAL

INSULATED BLOCK
....... [BEEGR——

1530 CONTALTOR

DIRECTION OF TRAVEL
-

L O

10 TRAMSFORMER

In the oval layout above, the insulated bloek is normally
“liwe™ g0 that both trains operate continuously unless tha
second trafn gpets too close to the first train, When this
happens the second train stopa in the block antil the first
train pulls far enough ahead. The Block Signal indication
is normally green.

In “figurs 8" layout on the right the insulnted bleck ba
wired to the coniactor so that it iz normally “dead’. This
forces the train reaching the block in front of the crossing
to stop and wait until the other train crosses in front of it
The signal is red, changing to green only when the moving
train reaches the contactor.

“Wipe Your Track Begularly™

153C {:}_HIH:IDI

O TRANLE R

Preserving Reversing with Insulated Blocks
A geheme  which is  somie-
Limes used in large lavoutz to
presefve the reversing leaturo
of the locomotives even though
insuinted hlocks are used, 18 Lo
“jump™ the fibre pin into each
bock with a 10-ohm 10-wat
adjustable resistor available at
radig  mnd felevialon suppy
stores. The resistor is then -
justed to permit just emough
carrent to lenk Into the insal-
ated block to keep the rovers-
ing unit energized bot not enough to operate the motar,
With this installation the blocks have to be somewhat longer.
qul k1)

FIBRE FIM
i

:T"
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Separate Insulated Loops

A mecond method for running  several trains on  the
gnme rallroad svatem s to arrange two or more complete
loops insulsted from each other by means of a fibre pin in
the center rail of the track line connecting the two loops:
In this syatem the center rail of ench loop I8 connected to
an individually controlled track woltage so that each of the
traing can be controlled without interfering with the others,

An “0" layout of this type, designed to it on a 4" by B
platform and suitable for operating as many as three
trains, is ilustrated below. Note that In addition to the
two insulated loops thiz lavout containg two insulated
blocks, “one locnted in the eonnecting track on the right,
and one in the right hand portion of the inner loop.

The block in the connecting track can be used as a siding
e hold o train while two other traing run in the inner and
puter loopa. The bleek in the inner laop la used to hald
a train while another train enters into the left half of that
loop. The power to the two insulated blocks ia controlled by
a pair of No, 3640 controllers or any off-on switches which
are mvallable in hardware or electrical supply stores nmd
from radio and television supply mail onder hiuses,

If desired, the insulated bleck in the inmer loop cnn be
cannected for automatie conirol through o 1530 contactor
ax described in previous sectlon and ancther similar autos
matic control block added in the outer section ns well, fo
permit collision-free operation of two trains in either
loop, A double-throw switch may be provided to swifch
from manual to automatie operation, as "S2" on page 35,

FOWER COMNECTIONS

FERE P
TRANSFORMER
W
u
A
Lros 7]
B
C
: vl
wIes
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The "0 layout on this page iz desipned to fit oo a stan-
dard ping-pong table which measures § foat by 9 feet. Like
the lavout on the preceding papge it s sectionalized by the
insertion of insulating pins at points indicated by arrows.

Two trains can  run continuously and be independently
eantrolied on the track lsops fed throuph lockonsa A and O,
There are alao two frefght sidings supplied through lock-

ons 1) and E snd a block cannecting the two main Jppp.u and
supplied through tockon B. The two sidings and the son-
necting trnck are wired through off-on switches so that =
truin can be halted im smy of these locations.

Note that the addition of a corved section nnd a left-hand
ewitch at the end of the siding I' can convert this siding
to a reversing loop enaliling o train to chanee its direction,

TO &2 $WITCH PLUGSE
AMD A5 COAL BamP

I‘ TO ACCESSORIES
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=3 g

DIRECTION OF TRAVEL ——d

Hiock dols @ uniulofiog trock phes, The inaulat wri legm one avad 1o e oiher. Theis blochs,
pins la Wo, 021 wwriiches alss shown | the sems on well on ol =4 ihe sldisge. ore lesaloted ond In-
waps Cigcled dimsninne ?;-:g.- the Fabghl ol wvarous  distduadly confrolled By winglsthrew seiicles mark
pogtioan ol Euck amd sceocery. Follow fhese dimen- ed “B". ndfustatile re shown in the plas
siama  corefelly, porticelorly in the updiads and @rd in the wiring diagiam s secsssary af thol palnd
downigprods pomnsss ol irock. Numbered seciangles 10 obdain an iy Fusti. el o vollage fof B
ore irack leckens, or seldered track ronoections.  downgrede ssction. Slmlar reslsteas can be instolled
Blochs 1, 2 omd 3 cow used o prevenl pear-end @i sach irock bletk 1o greiacye the pEveRliRg fanc-
eullisbsnd ‘when tes troine ore operaled on the same  jlon of lecomctiwens even fhough lthey o cpeiaied
track oval. Theis blosks s he toown m or owl with on Wulamots blovk sbam. Thabkr uss, ho=ares,
ol the cireuit al will by meess ol desbladhzow  would mequire someshal longer Bocks 9 allow far
pwiehes morked "853 in the -::-:u.lhm e ihs longer coasfing cl Uve bocoma . Baw page 3l
the right, Blocks & ond % guosd nesidante] s specificotfion of the odyenloble resintois
Page 34
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The Lshaped layout on the oppogite page is designed
im 0" track for operating fwo or more trainsg and has
severil interesting fentores including a graded portion,
freight yurd and & bleck system. As illostrated, this layoot
requires an aren of about 15% x 6% feet for the main
gection with a 3 x 4 foot extension for the freleht vard, bat,
aof course, the dimensions can be altercd to suit the available

Use of Relays

While 14607 and 163C coditactors are simplest to install
in any lemporary or semi-permanent layout, many model
railroaders who build permanent landscaped layvouts prefer
te wae relaye instead of contactors for Block operation, auto-
matie signaling, ele. Ones inslailed, relava do nol kave o
bie ndjusted and do not depend on the weight of the train.

Belays suitable for model railronding are not available
from Lionel but genernlly sold by distributors of radis and
television parts, many of whom also sell by mail.

Of the several makes available, the most suitable sre:
Potter & Brumficld ME Series sand Guardian Sories 200,
bath with 12 volt s.e. coils, The cost of these relays generally
ranges from approximately $2.00 to 84.00, depending on the
contact arrangement desired

Relayz are installed in conjunetion with [nsulated rails,
as shown below, 20 thal the wheels of o train reaching this
contesl rmall energize the relay coil and open and close the
varicus reley contacts which ¢an be made to operate signals,
switch of f or switch on power golas to insalabed blocks, ote,

i
| LA TS BLaCE ISHYLA THE COMTENE, Basl,

Diocgram of Loysui mi Lell. Mote how (he grousd ood pawes leads
.lm camirgileFs &rd connecisd d ta brus Dare. Thin abestens
the lmngih ol wired fonaecliens oed pedocsl voltage lostes. Nete ales Thit
fhe wiresi Ikl G=d opeicling scoeldcres ore powsrsd by on muciliory
renslefmer ond tho! the Lghln ome conbmolled by 0 esparcis swilch,
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WORKING WITH LIONEL TRACK

Lionel track (s made in two different sizes: "0" and the
lighter 027", The quickest way to tell the difference
between them is by the shape of the track ties, Although
the track “pauge™—the distance between the outside rails-—
is the same for both types of track—1% inchesa—"0" and
“027°" track should not be used in the same layout because
of a 3 inch difference in the height of the track and the
difference in the diameter of the rails.

Wide-radins 072" curved track, [Hustrated below,
matches the regular 0" track and s very useful for con-
structing wide, sweeping curves especially suitable for the
longer loeomotives and streambined pullman cars. Wide
radius track is sold in boxes of 16 treck sections which ia
enough to form one complete circle,

B N

PO & ] 0-ECW CSECLE
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[n addition to the regular |
lengih 0" track Lionel mokes
half-sections, known as 1505
{stralsght) and 100 (curved )
which are useful for many
types of layouts. 1f the half-
sections are not avallable, or
if vou need special lengtha, it
is possible to cut the regulas
track to the desiped ]Eh#[l_'m.
Clamp & track section ina vise
using padding to protect the
rails from belng croshed and
cut the roils with a jeweler's
saw or A fine-toothed hack
gaw, Smooth the cut edge
with a fine file.

Lionel track i8 somewhat
flexiblo so that it is possible
to construct Inyouts which are
not strictly svmmetrical. How-
aver, e careful not to distoert
L |l:.'vu-ul.l too much or you
oy ciause the train to derail

How #o Mount Trock om a Platform

If you mount your track on & plywoosd board or platform
your train operation will be smoother and yoor track will
lost longer. For fastening track to platform use one
Wo. 3 x 15" round head wond serew to each section of ™0™
track; <027 track requires No. 2 x 23" screws, Don't screw
down the track tightly or you may distort the track ties
cauaing & “wavy” track. Track should not be clamped down
but fastened only enough to keep it from shifting its
pogition. A sheet of “Celotex™ or similar material may be
placed on top of the plywood to sound-proof the layout.
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Lionel Track Pliers

When working with Lionel track
= it i85 fregquontly necessary 1o re-
move track pins in order fo move
them to the opposite end of the
ralls, to replace steel ping with in-
sulating pins, and to reshape dis-
torted or enlarged rall openings.
All these jobs, including cutting
and steipping of connecting wires,
cin  be gecomplished gquickly and
eadgily with apecial Lioned Service
Track Fliers recently designed hy
Lionel and now available 1o model
railroaders by mail from the Lionel
SBerviee Department for §2.95, The

pliers are made in two sizes; No,
ST-42 for 027" track and No,
ST-343 for "“0" track. Top pic-

ture shows how the plier jaws are
shaped to round the rail and o
crimp pins tightly In the raila.

To poll out track pins grip the
pin with the cutting edge and pry
it out, using the rail flange as point
of rotlation,

To reshape a distored rail insert
it into the forming hole of the pliers
and squesze it into shape. Deing
thia before the pin g Inserted will
result in a tighter-fitting pn.

To crimp & pin in the rail, insert
the pin to the proper depth, line up
the little projectiona in the plier
Jaws with the groove in the pin
S anid squesse,
"Wipe Your Track Reqularly”

Insulated Track Scctions

Special track sections which have one insulated outside
rall are frequently used by model railronders in permanent
lnyouts instepd of I46C and 163C contractors o aceomplish
automatic q.l;l-:'r.'l.lil:-l:u of semaphores, block signals; gFatemen
nnd other track accessories. Beverdl applications of these
track sections are lustrated on pages 38 and 35,

Although these sections have not been manufactured re-
cently I:|'||_-:.' e st1ll mvailable mt someé Lionel dealers oF
can be easily made from regular track, as illugtrated below,
Remeve one cutside rafl, insert pieces of adhesive tape o=
gude the elips of the track tie and replace the rall, bending
down the track tle clips tightly, To complete the insulation
of this rail fibre ping are inserted in both ends of the rail,
Conmections to it can easily be made by means of & track
lockon attached om the wide of the imawlated rail, No, 2
lockon clip will then be connecled to the insulnted rmil

Page 37



Autematic Control of Accessories

The use of insulated track sectionz to control gignala and
accessories 2 shown on this page. When properly connected
to the transformer and bo the insulated rail, the actessories
will rate when the wheels and axles of & train pazsing
over the special track section complete the electricnl cireuit
by bridging the insulated rail to the “grounded™ opposite
outside rail,

Lalty Ma, 231 Crows-

lng Cate  Operabed

by ad lasulaied

Trock Section. Ha.

Banfn :.I'I;ln.l Can Be

%p-ml in 1he Boms
o

ht Tap: lniiildaied
%h ;I:I]uu
ler AuSamatic Conlrol
ol Swilchea.

.E:]: :I.—..l_ I-— |
[e— ]
FRECIAL THACE SRCTe0E

Ki Bomtomi M
4} Goteman Gper-
cied By Inemiaoted
Trask ",

The method used for controlling Mo, 1456 Gateman can
be uged as well for No. 161 Semaphore and No, 445 Switch
Tower. In the case af Mo, 151 Semuphore the center post iz
connected Lo the transformer, the outside post which lights
the lamp is connected 1o Mo, 2 clip of the lochon ootside
the ineulated trock and the post operating the emaphore
arm to No. 2 clip of the lockon on the insulnted {rack,

T operate the Switch Tower [t No. 2 elip is connected
to the trafsformer, No. 3 clip to lockon outside the insulates]
track and Moo 1 clip o the leckon on the insclated irack

OFf course; if you wish the train to operate several of
these acesssorics simulianecusly all of them enn be con-
nictid 10 the same insulated irack section,

Page 18
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Automatic Contrel of Troins

Ipsudated rails can alse be wsed for antomatic control of
frains #so that two trains can be runm on the same layout,
aven In opposite directions, never colliding, Two soch Iny-
olts are illustrated on this page. To accomplizh this kind
of operation an insalated block “A" s installed in each
of the pesaing sidings by inserting insolating pins in the
outside or “pround” rails rather than in the center eall
A train renching those blocks will lose “ground” and stop
Contrel blocks “C, made up of track sections having one
insulated rail (shown by a heavier line) iz installed so that
this insulated rail is copnected to one of the osutside rails
of blocks “A"™, As =meon a3 n second Erain renches n contral
block its wheels wnd nxles ground the control rail and so

complets the circuit for the walting teain onabling ik 1o
gtart and pull oot of the siding. Sole that in the layvout
an the Fight a similar control section “C27 8 provided to
contrel the position of the switches, Chn the layoot on the
left the switches nre interconnécted 1o comirel each other
ns described on page 27

If desired, n similar operntion enn be accomplinhed
through the use of 1530 pressure-type controllers insfesd
of insulated rails. In this case, however, the center rail
rather than the ground rails must be insolated. Alse this
type of control offers an opportunity of supplying the in-
pulnted blocks with voltage 2 or 3 wolts higher than the
rest of the track In order to give the walting train 8
fast start.

Pags 3%
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SPECIAL INSTALLATIONS AND CONTROLS

Fized Yoltage for Remote Control Sections

Although in siendard installntions the control rails and
gleciro-marnet of remote control sgeciions Fel Lhe ir
from the track it is sometimes desirable to provide them
with [ixed voltage. Thiz makes the uncoupling ar inload-
ing functions independent of variable track voltage. Dis-
connect the power wire from the remote control track and
connect I instead directly to the proper transformer post.
In working with the {lnt multiconductor cable be eareful
to keep it flat 20 as not to interchanpe the connections

To shorten the wiring, particularly when the controllers
are localed tosfether on ane control board, the number 1
wire of the caide cun be |'|i'\-:'|||'.'||_'|_'1|-\.|_ :-'.ll_'“ the remiate cons
tred track smnd eonnected instend to the “wrround”™ terminal
of the tranaformer. See wiring diagram on page 35.

Pl T

FOWER WIRE *
REMOTE CONTROL TRACK SET //

LS Le T

;‘II:_I_H;_M e KW T

e nlp BE FOR LOCKON

I_E.:.[?..-D. D.-'L'-_,"'_" COWMECTIONS
w31 AT 1704 VOLES SEE PAGE 4

"ln UCE trock the powsr wire i3 the third wire of the cabie
bn He. 6019 track the powar wire |5 the Teurh wihte al - wakin

Fage 40
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TYPE "V™ OR "I"
TRAMSFORMER

Use of Mo. 167 Whistle Controller

Neo 167 Whistle Controller must be used in conjunection
with transformers which do mot have a buili-in  whistle
controller. When No. 167 controller is used, one of its posts
must be connected to the Mo, 2 clip of the track lockon while
the ﬂ‘-?'lw_' 13 connected to the proper transformer post.

Iype ZW transformers have two built-in whistle eon-
trollers so that the whistlea af twa traing can be controlbed
independent]ly. If you are running more than two trains
ind wisgh to provide independent whistle control for the
extra traims as well you must provide No. 167 Whistle
Controllera for the two eirenits (posts B and C) which do
fod h:_ﬂ't- butli<in whistia controllers. Because of voltage
drop in the 167 Controllers the voltage setting of thess
circnits must be 2-3 volts higher than ardinarily
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ABOUT YOUR POWER SUPPLY

A few words about electricity may help you understand
gome of the electries]l terms which are used in deseribing
the operntion and requirements of your Lionel electric
traing, transformers and other equipment,

The three most commonly used electric units of measure-
ment are amperes, volts and watts,

Amperes nre used to measore the gquantity of electric
carreint flowing through a eircuit.

Vaoliz pre used to measure electiric pressure,

Watts are ased to measure electric power. For the pur-
poses of rough estimates in alternating current cirouits they
can be ealeulated by multiplying amperes by valta

If vou compare the flow of electricity to the flow of water
from & squirt gun you can see that the more pressure you

t on by squeszing the trigger the faster will be the water
?:L and the more water vou will be able to get out of the
miuzzle opening.

In the same way Incrensing the voltage will send more
#lectric corrent through the wires and the motar. With the
pressure or vollage kept even, the amount of current—
either water or electric—that will flow through the system
naturally depends on the size of the opening, or the thick-
nexs of the wires used in the circuit.

ting and Direct Current

Two terms that are used very often to deseribe electrie
current arg Alternating Current {A.C.) and Direct Current

(DG ). Direct current is the kind that flows in one direc-
tion only—from Positive (4) to Negative (—). This is
the kind you obtain from electric batteries. Alternating
current s ];'rodu{ad by slectric generators and t':ll-!lﬂllﬂ the
direction of its flow many times a second according to its
frequency (CYCLES). This is the usual type of current
used In your house mains. The house electric supply gen-
used {n the United States {8 1156-voll, G0-cyele altor-
current. Some parts of California use 50-cycle

“Wips Your Treck Regulorly™

current; some areas in Canada and upper New York State
use 2h-cvele current: while some downtown aress in New
York City still uae 115-volt IMrect Current (DJC.).

A transformer should never be plugged info & Direct Current
line ar it will either burn out H'“-“: or blow asut the fumes.

High woltage DMrect Current reqoires the uss of an
meerter, which changes direct current into alternating
current, The Inverler I8 first plugged into the wall owtlet:
the transformer is then plugged into the inverter. Lionel
has not made inveriers since the war, bot they are readily
available elsewhere.

What a Troansfermer Does

Because 116-valt line '|-"'L'-|tﬂ:|.[E s da.ngnruu: to s in tovs,
Lionel Trains are made to run on low, completely safe
veltage ranging from B volta to 25 velts, depending on the
type and size of the loeomotive, This low voltage must be
abtained from a step-down tranaformer which changes your
houschold volinge to the low safe valtage,

The transformer basically conzista of two colls of insa=-
lated copper wire, ench separaied from the other bot wound
around & common coré of electricel steel, One of the eoila—
the primarv—is wound with many turns of fine wire nnd
is connecied to the household electric outlet, The other cofl—
the secondary—is wound with fewer turns (approximately
1./8) of heavier wire.

When the primary cofl is plugged into an A.C, honsehold
linne, the alternations of the primary voltage are reflected in
the secondary coll and induce a low aecondary coll voltage
weed to runt the tealn and necessorieds.

Because the secondary voltage iz reduced from the pri-
mary in the same ratio that the number of turna in the sec-
opdary winding has to the turns in the primary winding,
s provision la usually made to “tap™ the secondary winding
at several points o that several different "“fixed" voltagea
can be obtained.

Pags 41



In mddition, Lionel transformorz have s movehle conlact
arm which slides neroas the bared surface of & portion of
the secondary winding, Thizs makea it possible to “tap™ the
secondary winding ot any turn of wire and provides the
means for obtaining a emoothly variable voliage used for
accurate control of train speed without the use of resistors,
Fheostats oF other 'u'tl]lug\e-dmpp:ing' devices.

What Couses Voltage Drop

The “fixed” wvoltages marked on vour transformer panel
or the voltagea indicated by vour transformer voltage con-
tred at any particular setiing are almost never the netoal
vidtapes delivered to your frack or your accessaries. The
reasons for this varintion nre severzl. The voltages marked
on your transformers are “nominal". That iz they are
aecurate only under certain apecified conditions: when the
line voltage fod into & 115-volt transformer ia just 115 volia
and when ma ewrrend @ drowwm from the transformer.
Actually, the line voltages may vary from 126 to 110 valts,
or even lower, depending on the standards in vour locality
and on how much electricity is being used al a particular
time. This variatios, I'ltrmLﬁ."}'. resuifs in the same percent-
age reduction of the ootput voltage of the transformer. I
your traln seems o run slower towsnd the evening it's

robably becnuse hundreds of people in vour neighborhood

ad swltehed on their lights and houzehaeld np;ﬂiancr—.ﬁ and
so depressed the line voltage.

In the =ame way that a hru.\.':.' demand for POWET AT
lower the voltage in your neighborhood, & heavy lead on
your transformer lowers its output voliage as well. For
example, the fixed binding poats which are marked 14 volts
may, under pciual operating conditions, deliver only 12
volts, or even less, In the caze of o severs overlosd seh s
eaused by a short circuit on the track so much current s
drawn from the transformer that its veltage drops to 2 or 2
volts—too low to operate the train or even light the lamps,

Page 47

T~
of o )

Using Auxiliary Lockons

In aperating Inrge layouts it is frequently found that the
train slows down when running on the portion of track
farthest from the Lockon. This is due to voltage losses in
the track itaelf and can be remedied by attaching additional
Lockons at the paints on the track where the train alows
down, Be enreful to connect the Moo 1 and Na. 2 clips of the
auxiliary Lockons to similarly oumbered clips of the Lockon
connected to the transformer fo aveid a short eirouit.

The main part of voltage losses in the track i= due to
lpose track pina, These loose connections can be frequently
detected by the heating effect of poor electrical contacts
After the layout has bedn in operation for a half hour or so,
rup your finger down the rails. Loose rail joints will then
become apparent as hot spofs on the track

In large permaneént model railroads short copper wire
“jumpera” are frequently soldered across the track pins to
eliminate all possible track wvolinge losses and keep the
voltnge constEnt all around the track avstem.

“Clean asd Lubricate Yosr Dquipmest™
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Circuits with Common Ground

I model reilroading there are numerous ocensions when
it [s denirable to apply different valtaFes Lo acceasdgries of
track componenie which have a common “groond” with the
rails of the track systom. F.!l::l:mpli':-l of this usage nre fixed
voltmge plugs of Noo 022 switches, remote control track
pections operating on fixed voltage, insulated irack blecks
uaed in mulfiple train operation, upgrade or downprade
portions of track requiring higher or lower viltnge than
bevel track, Mo, 456 Coal Ramp, eic.

To preveni shori circuit condition fn ol such cases it is
important to select transformer ecircuits which also have
i common ground. The chart below lats various efreuit
comblnations which are available in modern Lionel frans-
formera. The voliages specified arve the nominal or “no load™
valtnges and will, of eourse, drop somewhat under oparating
condifions, depending on the load and the rated wattage of
the tranaformer.

1]
A [
I~ O IEW. "
B | e sw U &l&W.
Rw A IRY,
Muhi-Cantral 4] | B I&Y. Mone
i € la¥. )
: A Liuv,
U | Mo B &6V,
A . IAV.
D14V, i T8
™ TR NE | BTV SO
Malth-Costral A TV U I

Iu zddition Iilli.- tramsformer has 3 posts marked
E aml F which formish an independent 14V
=hfee L l-u:|||llu' Ll‘h.'l-!, lll'-m'lrirl.., rle,

The following table Hats the fixed voltage cireaits which
can be obtained from some of the most popular Liopel
transformers made in recent years,

Wilh thiz & Theis are 1ha And theie aie
Tranlarmar Camman oé Fined Volage ika Variakls T L 7
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1! Mene B a1y 11 33.__ F LMY
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F e 1 ) =
Muoki-Caatial u “With Intrins) O &Y. = i BBSY.
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Transformer Rating

Regular Lionel trans-
formers are designed to
work: on 110 to 125 wolt,
Gllcyele  alternating  cur-
rent. (dther combinationz
of woltage. and frequency
{eyeles reuire  apecial
transformers, which are
generally  mvailable from
Linnedl dealers located in
areas having these special
conditions, The valtage and
frequency ratings of transformers always appear on the
lr:nnf.urmer .I]-E!I'il'.']bl.. Tranaformers ¢an be operated on fre-
gquencies which are higher than their rated frequencies
(a 2h-cvele tranaformer will operate on B0 cwveles, for
example i, but the reverss of this is not true. I a G0-cvele
tranaformer is plugped into a Sb-cycle or a 25-cycle line it
will overheat and may be seriously damaged.

About Wattage

In addition fo their voltage and frequency ratings, trans-
Tormers and other electrical squipment also bear a wattaps
rating. The wattage of a toy transformer is & mensure of
the maximum amount of electric power which 4 ean take
from the houzehold power lines without overhoating,

Tha ‘t]'i'l'ﬂl_-t' to remember iz this: You have no control over
the voltage and freguency rating of the transformoer Yol
need because that is determined by the aveilable howsehold
current supply, You do have control over the wattage rating
af Ihr-_l:rnururm-:r vou select. In this aelection _'|:'|:||.:| miat
e guided h}'lﬂ'lr. gize of vour railroad svstem and the
number of trains, lights and accessorics you will uee,

It ia u.!:n:_l;J_! wizest to gl a fronsformer larger than fhe
one you require for your immediate needs in order fo pro-
wide poicer for fulure exponsion.

"1|| £

Fower Requirements of Lionel Equipment

The following tahle lists the power in watts wsed by
various model railroad equipment,

|imem Wt

077" Locomsotive—=no ‘Whistle ... ... . 3 s 2
I Locomotive—plus Whisthe e Z a5 A5
*07 Locomoiive—no Whisdls ... ... i e i IS
0" Lecamotive—play Whesdle .. 30.35
=N Lecomstive withh Smoke amd Whistle .. Ly ]
Na. 167 Whistle Comtroller ... : S [
Astomatic Accrssories i 12:15
Operating  Aroessarien ... ..o e 35
Each &-¥olt Lamp i 1%
Fach 12-¥oli Lamp (emalld oo L 2
Each 12-¥olt Lamp  (largel oo 3

Esch 18-Yoli Lamp ... i + 5
Note: The voltage of various lamps in Lione] equipment is Esied

y an the imside of the back eover.

You d.'i.i' ool need to figure in the power reguirements of
automatic couplers and operaling cars, since the couplers
draw current for only an instant and operating carz only
when the train is not running. For the same reason, do not
add power used by such accessories as the coal elevators,
log loaders, and other operating devices which are put
in action when the train is not running.

However, accessory lights and equipment containing
sleadily-burning lamps (as, for example, swilches and
switch controllers) use more power and should be added
inte the power needs. Don't forget to add in the power used
by lamps within the enrs, particularly in pAssEnger sets.

If, for example, the total power needs of & train set and
heceszoried come to B0 watts, a fype RW transformer (110
watts) may be used. However, this power would be close
to the maximum for the RW and would not allow for addi-
tional accessories. While another transformer can be
purchased eolely for opernting the accessories, it iz more
economical in the long run to get a 275-watt W trans-
former initinlly.

"Eleen and Lebricete Yasr Equipment



How fo Estimate Available Power

As stated before, the wattage rating of a transformer
tefls you low much power it will take from your houschold
mains, However, all of thia power s not available for vour
train. From about one-guarter {o one=-cighth of the total
wattage taken from the lines i8 used up by the transformer
itself in tramsforming the power from high to low voltage.
This wattage bees becomes apparent in the warming up of
the tranaformer as it is wsed.

A transformer opérating continuouzly for long pericds
of time or in warm surroundings will be able to deliver
lesa power than one used intermittently or fn econl zoar-
roundings. Az the transformer warms up in use its outpub
valtage and wattage will drop gradually,

As an example, o M=watt No. 1033 transformer ahould
not b uzed to deliver more than 60 watts of uzable low-
valtage power. A 275-watt ZW transformer should not be
counted on to supply more than 200 watts. It ls important
to take this losa into consideration when estimating the
amount of eguipment your transformer can operate

Tabkle fer Selectien of Transfermers

i | Recommanded lor Oparating
Transfarmar Capacity | sha Fellawing
Dae ™27 autht with ssmoke &nd
1033 00 wakls whistle: lew 1razk ar 4|n_11-| ArCes-.
ares
oy 07 owifit with ameke mnd
W 116 warts whisile; [ew switches amid other ac:
Eriddiird,
™ 175 walls Any 07 puthl with a conssderable
n||.111b-r|.' i avressires.
Tuwe “(17 noifis with ssoke, whistle,
KW 49 St swiches and other arcessoxies,
Any practical railromd system with
w 75 wasts fwa nor more traime, ebe
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How to Connect Transformers in “Parallel™

When the power réequirements of a medel railroad are so
large that more than one transformer is needed, the best
practice fz to use ope trinsformer to furnish variable volt-
ape for the trick and reserve other fransformer for lights
and accessories, In some cases, however, when several
troins are operated at the same time in varioud {naulated
sections of svetem, it might be necessary to use more than
one tranaformer for the track itzelf,

To connect two transformers to the track they must be
property “phased” so that the high and low peaks of their
alternmtions coincide. [f they do not, a short cireait will be
created whenever locomotive contact rollers bridge nerosa
a fibre pin separating two insulated portions of track.

To “phase” two tranaformers proceed sz follows: Connect
the “U" binding post from each transformer to tha Moo 1
elip of m lockon attached to & piece of track. Set the outpuat
veltages of the two transformers ot the =ame polnt and
plug the transformer cords into a wall outler, Then {owuch
together & pair of wires leading from the “A" binding
postz, If you get a strong spark indieating a short clreuit
reterse the plag of ene of the transformers. Onee you have
determined the correct posiiton of the two plugs mark them
in some way so that you will be able to connect them
gorrectly in the future, You can connect the two transformer
cords permanently by wiring them to the same plug.

When the tranaformers are in phase their ground or
cammfmon posia can be connected to the outaide groond rail,
and the available voltage clrevits wsed to supply several
different voltages requived by the varieus insulated portions
af the eenter power rall.

Ewven when the transformers are in phass, however, vou
miesl be caneful Lo set the voltage of the two adjacent pactions
al approximately the same point when transferring a locomo-
tive alowly from one cirenit to the other. Otherwise its roliers
may bridge the insulating pin long encugh o that the par-
tial short created at that moment will stop the lecomotive.
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HOW TO BUILD A

One of the most fascinating things about owning & minia-
ture trein I8 the planning and building of o madel layout
that hasg all the features of an notunl railroad system. With
Liopel’s wide selection of tracks and scocssories 11 18 ohsy
to duplieate any of the operations of the big roads. Like
all hobhies, model rallroading develops slowly, You can start
with & lmyoiot thot {its your income, and add to it gradoalky

This toaklet has o few ideas to get you starfed, You can
get o great many more from “Model Bailroading™, o 334
page Bantam Book which 18 available for b0 eents at your
newadsaler or from the Lionel Advertising Department,
Plan Your Loysut Carcfully

First stop is e get oot your pencil and put down o few
ilens that will guide you in your planning. Where will your

_ — "3
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Thii b the opproximaie Add o lew silroighi aec-
ot yau gl wikh ths Hame .g-r mwady lor

Te get o paiming xid-
hay
Lhzoal outhl you buy. a redlly Bl operatEen.

tng add 3 swiichas, 3
curwad, 1 siraighis

AR

Two mcrs vwliches. ona
cradslsg aed 1 corred
iacliona give you ilis
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2 mzre pw g hes grevwide
i ehasalficotion yord.

Assihinr 3ol od wwrischaw,
T dtroighi, 21 curves
camplete Foiur caaleead.

lavout be? In the cellar? The attie? A spare room? Sketeh
in the available space to scale and rough in a8 few ideas,
To help you plan your layvoat accuratedy 0" and 027" nd-
hesive treck and aceessory templates are available free of
charge from the Lionel Engineering Department.

When you plan your first track layout, be sore fo allow
for futore prowth of yvour rail svsiem. As vou add fo yoor
rolling stock vou will want more sidings, classification and
gtarage yards, reversing loops, frefght and passenger ter-
minals, industrial installations. The simple siding in today’s
lavaut may tomorrow become a complete new branch of
your railroad empire, The sketches above show n step-hy-
step {ransformation from o simple oval to a king-size
riilrond syetem.
Elevate Your Layout

The idenl location for a permanent layout is on & large
table ar specially built “ron=around” wall shelving. Floor
ayouts risk the perils of stepped-on track, they are awk
wiard to get at and o problem when the floor needs cleaning

Favorite spots for waist-level Erain setups are dry cellara,
nities, spare roorms and garapes, Sketehes an the ripht ilue-
trate simple methods of boilding wall shelving or tables
Platforms enn be cheaply constructed of old lumber or
fecond-hand plywood. Plywood has definite advantages in
that it reguires little cutting or fitting and simplifies

“Wige Yeur Trock Beaglariv™

drilling of holes for hidden wiring. A sheet of celotex ower
the plywood will help sound-proof your layoat. If vou con-
stroet & table arrangement be sure that the legs are well
crogs-braced. Wall shelving, too, should be sturdily bailt
to prevent sway and unsteadiness,

One of the principnl reasons for the shelf or table Inyout
is ko bring model train operntion to a realistic-view angle,
Although there s some dizpute as to the correct height
from the floor, the general agreement is that 40 inches is
about right for adults, a height of about 268 inches for the
sevin o eipht-year-elds. For a father-and-son lavout build
i six-inch step to toke core of the junior pariner,
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Building Grades

To take full advantage of Lionel's “Marne-T raction"
locomotives and to provide for oxcitement of overpassing
tralns you will undoubtedly want to have zome graded
mountain secticns in your layool. kKeep the grides as
gradunl ns possible—%" rise por section of track is as steep
as you should go—and be sure they are anchored securely
g0 Ehat train vibration will not loosen them, The height of
mn overpnas should ke about 6

Thwre mre wh=ail mi
e L LI L TR

& lmyastn wy ks
i bp gt Hae
wid Dok AlEadilieg
Py wmih dus geed
Fu e apenio eeeds

Realism with Scenery

“Seenery brings It to life.” Yes, lnndscaping is one of the
most important parts of bullding a model pike. General
planning of it should take place at the same time you're
figuring out your :ru.i|.'.l.'a}' ayatem, and some of the actual
work must be done before you oy a single séction of track
Mouniainous areas, rivers, valleys should be in place hefors
track laying iz done, 3o that working on them will not
disturh your rondbed. Location of towns will depend omn
placing of your imdustrial siding and pessenper stations
Keep in mind that vou are developing an entire community
and countryaide. Everything you place in it shoold bave 3
reason for being where it ia, Sketches on these pages show
the stepa in landscaping a simple lavoat.

nI:H.llﬂl‘l if youwr
trock, scceesscrian
rendbeds, loke, aie,

First lay out your track, switches and opersting equip-
ment as you plan to hove them, without nailing them down,
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Then, with a peacil, mark off your readbed with o line about

= autaide the ties of the track. Bemove frack and paint
trackbed with thick, grey paint. While paint iz atill wet
gprinkle it with fine ballast stone or sand. After paint has
dried, replace track and fasten it down,

The mountain tunnel is built of wood, wire screen and
page. Oot two tunnmel portals and wings out of 14" pine
After making sare that 1.!11'3.' give enongh clenrance for

Wire acraen (& fermed over por-
kest 1 farm meumbaing,

Tumnel peitels ee tala =
cut owt of wood,
mailed tegether and

toe-nailed to takle,

A lake in Hrl'l'
ke

Rogs ors stretehed an frame,
nailed and gleed.

MATERIALS USED FOR
LANDICAPING
2 ib. bax wall nize ales
g H'I'I aint )
rean
.r. Ileirl ;TII paint

rasn pasfk

is paint

i HI H!hn ",

'.r.. yalla= paint |

$one LIIHI. u Mo, 719
!:Iﬂ Gloss with bue popar :1'.:‘::!..1 ‘I:-E :hid-uir
unﬁrrlluﬂ'ln E-I"I'I-‘-!'. i'l"".- Lllh-!!l-
"Wipe Your Trock Regulorly™

trmins, toenail them inte poaition. You ean use old window
sereen for the entire mountnin—crumple it up, tack it to
portal openings and down to the plaiform. No other frame
ia needed, as the wire is stiff enough to hold its shape, If
vou want to put an accessary on top of the mouniain,
flatten the wire oat for & plateau. MNext streich ofd mags
over the wire, tacking them down on the platform just as
vou did the wire. Give the whole aurface a coat of cheap
varnizh or shellac and it's finished, ready to pafnt.

The lake can be made of blue paper and an old piece of
glazs, Mount the prper on the platform, then touch it up
with brown and green crayvons to relieve the “flatness" of
the blue. Cover the paper with the pilece of glass. To cover
the edpes of the glass make n “rocky” shore of gravel and
stones, held together with “Wall Size Glue™ This method
can also be used to concenl the wsdges of your mountains,
where wire screen and rags have been tacked down.

There's practically no limit to the different materials von
can use for plants and shrubs, Some model bullders prefer
Norwegiasn Lichen for trees “Haby's Hreath™, sold by
florisis also makes fine tress, afier several small branches
have heen joined together and have been dipped in gpreen
paint and aprinkled with sawdusi. Sponges make good ahruba
and bushea and can be trimmed to almost any shape. They
shionld e well 2oaked In water before pleces are torm from
them, calored green with tintex dve, and glued into pluee.

Use pauint as the base for your flet sections, foo. For
fields, lnwns, ete., brush with green paint and, while still
wet, prinkle with Lionel Mo, 918 Artificial Grass. For dirt
patches. seatter with yellow sand and gravel. Coffes grounds
can also be used to zimulate cultivated fields. Highways
and roads shoold alao be painted, then sprinkled with fine
beEnch sand. For eountry roads, score Hghtly to Indicabe nats.

J‘tu:i]d'ir:g'.t such ns houses, foctorfes, chorches can be
constrocted from plans furnizhed by model magazines, or
from kits pvailable at hohby shops,. Once yoo've got the
knack of it you will use your own designs.
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RUNNING A RAILROAD

Mozt intrfeate of all model eaflway systems—and the
most exciting of all—=is the one that requires the services
of a number of oporators. Buch systems are just the thing
for model railvoad cluba or for families in which seversl
members wll want o pu.:rlli:i:]:ul.lf.

The one shown here is set up for four operators but if
space allows it can be easily expanded.

The No. 1 man fa enginesr of the outside loop traim,
controlling the trein only, No. 2 men is dizpatcher and
operator of the outaide loop, contrelling switches, signals
and any operating accezsories. All semaphores and Wock
li!‘.l'lﬂl! are  remote-contedlled IJ:I' digspatcher, &0 engFineer
must watch them carefully in the operation of hiz train.

The inside loop also hazs both train engineer and
dispatcher-yardmaster. Mo, 3 man runs the inside loop
train, while No. 4 controls track operations and accessories,

Operating this railroad is like this: Engineer No. 1 musl

watch his semaphores and block signala.
1544 signal tells him to reduce speed bo take switch amd
pass into siding A. Yellow light on 163B (replacing red
light on signal) indicates reduced speed to take crossover B

A yellow light on

When croasover awitchez at B are set to take trains from

outside loop, switch C is also automatically set to take train
in on teack D, This arrangément reverses train so that it
rung in the proper direction on inside loop.

Engineer No, & musi also follow directions of slpnals

confrofled by operator 4, When he 8 to pass out onfo the
outside loop, he first backs into track Dy, then through E,
thus reversing direction. Then he is reads b0 take crossover
F to outside loop,

Mo. 2 operator controls 1ift bridge, water tower, lumber

loader, switehes and all UCS zectionz on cutside loop.

No. 4 operator controls conl loader, coal ramp, all swilches

and UCE sections on inside leop.

7 e e e e ey
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HOW TO TAKE CARE OF LIONEL EQUIPMENT

Lionel trains and accessories are made of the best avail-
sble materials and are carefully Inzpected at every step of
production to make sure they reach vou in perfect condition.
Like all fine mechanical equipment, however, Lionel trains
will perform better and last longer if you treat them with
pl"l.ll]'ET CHIE.

While complete overhauling and replacement of parts iz
beat done by an Author-
ized Lionel Hepairman,
yvou can do a great deal
vourself to Keep your
tralons in pood r.'|'|'|-l|:!|'l11.'i]1.|:
arder, The most impor-
tant thing you ean do

g to clean and lubri-
cite your equipmaent
regulacly.

A complete Lubricat-
ing snid Maintennnce Kit
®o, 927, conimining de-
tafled  inmetructions and
necessary materials, ia
wenilable at vour Lionel
Denler ot 21.75 and is &
good investment for a
maodel railronder,

Liznal Mo, 12T Lubricating Kt

Cleaning Your Equipment

All parts of your Lionel oubfit which serve as electrical
cantacting surfaces must be kept clean and free of oif or
grease which might act a8 an insulator, These parts are the
ralling surfaces of locomotive and ear wheels, the contact
rollers and aliders and the frack iteelf. Dampen a clean
cloth with Lisnel Cleaner or other household clenner, run
it over the surface to bw cleaned, then wipe dry. If the rails

“Wipe Tour Track Requlariy”

ar the rail pinsg have become rusted, pood contacting sorfaes
ghould be restored by polishing with fioe sandpaper or
emery cloth, e welt use stesl wogl because small metal
strands get cnught on the track and may cacse trouble-
gnme short cireuits, Loose ping should Le tightened with a
mair of track pliers described on page 37.

Freguently radls and pins become rust-conted during ator-
age, particularly if they are kept in a damp place. A light
coat of lubricant spread on the riils before they are stared
away will keep them in popd comdition and free of rust,

T keep vour outfit leoking new you may want to clean
the cars as well. The painted surfaces of car bodiea shoald
Ui clenned with a cloth saturated with mild soap =ud=s and
dried earefully. D not use any abrasive cleaners and
solvents or yvou will destroy the ear markings,
Lubricating Lisnel Trains

Like all fine mechanical eguipment, Lionel Trains shoald
be properly lubricated. This will guarantes good operation
and prolong the life of your equipment. Proper lubrication
daes not mean excessive lubrication. Too much ofl or grense
iz just ms bad az none at all, because it will gather dust,
foul the motor. and get on the wheels and track mouki
them =0 slippery that the loeomotive will not be zbie te pu
thi train.  Lubricate thoroughly, but sparingly, and wipe af
all exeess ol or grease.

Where Mot to Lubricate

Some parts of Lionel equipment should not be lulirieated
st all because oil or grease would interfere with their opera-
tion. These parts arc:

Motaor brushes or the commutater surface of motor
armatures;

Track rails or running surfaces of locomotive wheela;

Conveyoar belts carrying artificial coal;

Contact rollers of locomotives and cars of the type where
the roller turns on a rigidly fixed axle,
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Where te Use Lionel Lubricant

A tube of special pon-fluid Lionel Lubricant (s furnished
with each Lionel outfit. Because this grease-type lubricani
does not mun, it should be used for all expesed moving pdiets
af locomotives and cars. Such exposed parta, marked by
letter L in the sketehes on these pages, include gears, enda
af pilot wheel sxles, truck pivots and guides. Pay particular
attention to the exposed ends of armature shafts in loco-
motives equipped with transversely mounted motors, such
&8 Mos. 2055, HMG, 665, etc, Hecause bhese ahafta rotate
at high mates of speed they require lubricabion more fre-
guently than any other part of the locomotive, The armature
ends can be easily reached as shown in the illustration below,

HL QL E FOR

LUNRMCAHT
AHuATUSE SHAFT

REMER VIR

EELUSHES
Diw Bas 0ui

ARHATURE SHAFT

Locomotives where the motor ta mounted lengthwize do
nof require a8 much attention sinee they are equipped with
large Iul;rt'll‘.':ll:li reservoirs which are filled at the Factory.
Locomotives containing motors of this tvpe are Nos. BH2Z,
136 and ZA5E, Similar motors are used in such accessories
a8 the 364 lumber and 397 coal loaders, A motor equipped
with & lubricant reservoir iz at top left of next colummn.

hql 57

Where to Use Oil
The driving axles of Lionel locomotives run o porods
bronze bushings which are impregnated with oil at the
Factory and retain their self-lubricating properties for a
long time. This self-contained oil supply can be replenished
with a few drops of light motor oil. Odl is also osed to
replenish oil wicks such as are paed to lubricate the arma-
ture ghafts in the whistle motor and in locomotives Mo 623
and 2031, Sketech above right shows a type of motor using an
vil wick for lubrieation. In applying oil be carefol not to gel
any into the brush wells which adjoin the oil hole. To avoid
exceasive use of oil, and bo direct B 1m|}' at the desired
location, the oil should e applied & drop st 8 Uime, using &
toothpick or & long wire as
applicator,
Lubricating Car Trucks
Improperly lobricated ear
trucks may double the drag
o your locomolive Bpin the
wheels by hand. If they show
any aigns of drag or hinding
remove the old lubricant and
the accumulated dust and dirt
with Lionel Cleaner and ap-
ply & dab of fresh lubricant
at ends of nxbes, (Points *L.") |

"Cleen asd Lubricote Tour Eguipment”




L. W (L

(L) (L) wwsmcars somw eens of nuis suast

Lubricating Folsla ol a TEploal Liofsl Locamalive
Cquippsd with a Tranvemsaliy-Mounted Spar Gear Malor

The Train Whistle

The train whistle iz located in the coal tender and can
be reachoed by taking off the body of the tender. The whistle
consists of a relny, & whizstle chamber, and the whistle

QL WICK

WHISTLE WOTCR ELAY COMTACTS

UWlipe Yomr Track Reguloriy”

Eubgicating Polots of Lionel Mo. 581 Locomolive

i whish The Maior [8 Mausied Lengihwiss
motor, The moetor iz similar to other Lionel motors and is
cleaned in the aame way, althoogh the brush plate must b
removisd to reach the commutator. The all wick which lubri-
cates the armature shaft of this motor i= contained in &
long housing on top of the brush plate. To lubricate take out
the wick, dip it in light machine oil, squeeze ot the excess
pil gently and replace the wick., Whistles of the latest type
are equipped with self-lubrienting bearings and have no
wiclks.

Replacing Headlight Lamps
If the bulb in the locomotive headlight or in an illuwmi-
pated accessory does not light, first check 1o see that the
buall fa theht in it socket. If the lemp iz burned out you
ean eisily replace It vourszel! by obtaining & spare from
yvour dealer. The chart on the Inside of the back cover lista
replacement lamps for all modern Lionel equipment.
Fage 81



Hew te Clean Motaors

Bluggizh and uneven operation of the locomotive is most
often caused by a dirty molor. A typieal Lionel motor
cansiats of parts lustrated hielowe, Although thesa parts
may vary somowhat in shape and arrangement they can be
sagily recopnired and are cleaned i the same WAY. The
most important part to be cleaned is the commutfator, the
sepmentied copper surface on which the carbon bruashes
make their contact. The commutator can be easily seen and
reached for |:|tr|.:1|r.|g on locomolives having a transversely-
mounted motor, To polish the commutator turn the boeco-
motive on its side and connect ane wire from transformer
to the locomotive contaet roller and the other wire to any
metal part of the locomotive body, The motor will then run.
Whils it fa running press & small piece of very fine sand-
paper against the moving commuotator. Then clean out the

CARBOM BRUSHES
1. Wauh with Liossl Claaesr
2. Paliak end wivh Hine sardpaper

BRUSH WELLS
Class suf =lik
Liossl Cleases

COMEUTATON 5LOTS
© Claan sul with

puinfad akick, COMMUTATOR SEGHMENTS

1, Woak with Lioesl Cleanse
2, Polish witk fine sardpoper
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sommutator glots with an orange stick, I:-LHJUET.II:R, or similar
pointied wood instrument.

In locomotives where the motor la moonted lengpthwise,
the motor can be reached only after the locamotive body
is removied, In many of them the commutator ean be reached
throogh & hole in the brush plate.

Motor Trouble Shooting

If your train refuses to run, first make sure that the
transformer is plugged In and that you are getting current
from the transformer cutput terminals. Then see that all
connections on transformers and track are correct and
firmly fastened. See that the steel pins inserted st the
endd of each section of track are clean and tight.

If train still doos not run, disconnect the two transformer
wires from track. Prop locomotive right side up so that
wihm:!.-! are free to turn. Touch one of these wires fo any
unpainted part of the motor frame. With the other wire
towch the contact shoe which collects the current from the
center rail of the track. If motor still does not operate, it
miy be that the reversing unit is in neutral position. If the
E-Unit is in neatral position, the locomotive will net run,
although its headlight will be on. Try the above procedure
with different adjustments of the reversing unit lever,

If the wheels move very slowly, cleaning and lubricating
the motor may be all that is necessary to restore original
PHWET,

If motor starts and stops, or if wheels do not revolve,
look for loose connections. See if the earbon brushes make
grood contact with commutater. Clean the commutator as
doecribed in o previous section.

If the wheels revolve freely there is nothing wrong with
the loromotive motor. The trouble may be that the comtact
shoo rollers do not have enough tension to make proper
eontnct with the center rail. If contact rollers appear to be
badly warn, have them replaced,

"Clean and Lubricote Youwr Equipmest™
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THE LIONEL CORPORATION—SERVICE DEPARTMENT
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