Operation Options – Ken Hanawalt
With examples from the Turtle Creek Railroad (TCR) and other layouts. 


INTRODUCTION

1. Why bother with Operations?
To help to maintain interest in a layout; to interact with other modelers; to motivate learning about and appreciating the prototype; to gain exposure to new ideas; and to have more fun with a layout.
2. What Does Operations Require?
A layout and ability to operate a train; a desire to emulate the prototype; a selection from among many available options.  Decisions about layout size and design, the operator roles to be emulated, methods of scheduling and managing trains, and paperwork to be utilized.  
3. What Does Operation Mean?
Operation means interacting with a layout, in addition to watching it run.  It usually means following a train schedule; responding to signals; controlling speeds, sounds, and direction; using the horn or whistle to signal train movements, using prototypical methods to organize the movement of trains on a layout; simulating the purpose of trains; simulating prototype worker roles; and enjoying a role playing game with friends.
4. Some kinds of operation include: Display – The Science Museum Layout,  Rail fan – Watch different trains move through scenes, Meets and Passes - Manage interactions between trains, Unit Trains – Deliver strings of similar cars to destinations, Local Trains – Switch cars at interchanges and industries
5. Where to Find Information
There are many books and online articles about prototype operation and about operations modeling, including the NMRA OpSig.
6. The Role of Selective Compression
In both layout design and operations management, we are generally unable to model the prototype to exact scale because we don't have the necessary space or time, so we emphasize the parts we like the most and compress or eliminate other parts.

PROTOTYPE FEATURES TO MODEL 
7. Some Prototype Train Types
Through trains arrive from off the system, pass through, and exit.  Unit trains pick up, and/or deliver one kind of product such as coal, coke, ore. Merchandise/express/manifest trains carry mixed freight. Mixed trains carry passengers and express. Local trains switch area industrial spurs. Extra trains are added to the schedule by a dispatcher.
8. Some Prototype Train Movements
Trains may run through, originate, terminate, stop at stations, stop/slow at signals, wait for other trains, pass and meet other trains, set out and pick up cars, provide helper service,  utilize engine terminals, serve maintenance of way functions
9. Some Prototype Worker Roles
Engineer operates the locomotive, Conductor manages the train operation, Yardmaster assembles cars for trains, Dispatcher manages train interactions, Tower Operator controls track switches and signals, Hostler prepares engines for trains, Train Master oversees operation, Management creates the train schedules.
10. Engineer Roles include obeying speed limits and signals, using the whistle or horn to signal train movements, following dispatcher train orders, following conductor set out and pickup directions, keeping the train on schedule, and following employee handbook rules.

11. Conductor Roles include maintaining a waybill for each car, entering waybill information on a switch list showing all cars, blocking the train in order of stations, car weight, hazardous loads as required, and discussing spotting and pickups with customers and the engineer at some stops.
12. Dispatcher Roles may include using an electronic or paper panel to keep track of train locations and movements, Using radio, telephone or telegraph to give orders to tower operators and train crews – including when trains can move, how far, and for how long. May enter information about trains and crews on a Dispatcher Record of Operations.
13. Tower Operator Roles may include setting signal aspect to control train movements, using a machine or panel to set track switches, copying dispatcher train orders and handing them up to engineers and conductors, and recording the arrival and Departure of trains “On Sheet”.

14. Some Prototype Track Work to model: Yards and other tracks where trains originate (interchange, Ready, Barge), Sidings where trains meet and pass, Spurs where trains set out and pick up freight cars, Pockets where engines wait until needed, Terminals where engines are services, fueled, watered, turned, cleaned, Rip tracks to hold cars needing repairs.

MODELING PROTOTYPE OPERATIONS
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Operation does not require a full basement layout. Or a large expenditure  Almost any layout can be operated, including simple loops and shelf modules.   Consider the loop shown below ...

16. With only a simple loop and no turnouts, a train can be stopped at the station, can whistle for the station and crossing, and can load or unload items from open top cars like flats.  When the train is at the back of the loop, cars can be exchanged for others from a shelf under the table (this is called a fiddle yard).

- With the staging tracks added at the back, two trains can be run (one at a time) so items unloaded at the freight station can be exchanged between trains.

- With the passing tracks added at the front, the two trans can meet (if run in opposite directions) or pass (if run in the same direction). With the passing track, signals and a tower make sense. With more staging extra trains and a schedule are possible.

- Finally, with the added spurs, the trains can drop and pick up freight cars, exchanging them between trains, so waybills can be added to the simulation.

17. A T-Track Switching Module.  I often advise visitors who are just getting started to consider a standard module like T-Track or FreeMo, that can fit in a very small space and can be taken to train shows, connected to, and operated with other modules. With switch leads attached, a small operating layout can be achieved.  The photo below shows a T-Track switching module build by Dennis Vaccaro.  It is only 14 x 24 inches and with short extensions could fit on a dresser and be fully operational.
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18. Below is the track diagram and photo of a FreeMo switching module that is 2 x 8 ft (with switch leads) that I build with Julius (a neighbor boy) when he was 10.  It is a fully operational layout using car cards and fits in a basement hallway.
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PHYSICAL LAYOUT SUGGESTIONS

19. Operate on other layouts before starting to build your layout to see what you like the best about other operating layouts.  Start out small even if you have space for a large layout.  Recruit a crew of potential operators to help design and build your layout.  They will keep you going, help you test ideas, and will make the process more fun.  Start to operate as soon as you have the first town/station built.

20. Some other suggestions: Make sure you can reach all the track (especially the runarounds).  Provide a runaround near every spur.  Keep sidings, spurs, and runarounds level.  Make sure switch leads are long enough (at least as long as an engine and one or two cars).  Avoid having trains run through the backdrop.  Avoid having crews double back in an aisle.  A narrow shelf is better than a wide table.  A few long spurs work better than many short ones.

21. Think about aisle width.  I recommend at least 36 inches.  You will want the aisles wide enough for two operators to pass while carrying throttles and paperwork.  Aisle width generally cannot be fixed later. Avoid the need to duck-under during operation if possible.

MODELING PROTOTYPE PAPERWORK
22. Just like the prototype we need to make management and design decisions such as what trains will run, where they start and end, where they meet or pass, how they will handle cars, and what prototypical rules and paperwork will guide them
- Some modelers want to use paperwork just like the prototype and some want the function of prototype paper but not so much of it (in volume and size).  

- We can have some of both by using prototype paperwork for some things and using selective compression for others.
23. Some Prototype Paperwork to model includes the Timetable and Schedule that shows the planned time for each train at each station and other info, the Waybill created by a RR agent for each loaded car describing the car, contents, and route, the Switch List made by a yardmaster or conductor summarizing the waybills for a train, Train Orders issued by a dispatcher, the On Sheet record prepared by a Tower Operator.  There are lots more options that you can find described in books and websites.

24. The Employee Timetable generally includes schedules for each train showing the direction, distance, time at stations, track diagrams and special instructions.  These or extracts from them are sometimes modeled.  You can find examples online.
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25. A Combined Train Schedule can show all the trains in a subdivision or a layout so the times for all trains and all their meets and passes can be shown on a single chart.  The schedule can show operating session times, a fast clock can be used to simulate prototype times, or the schedule can specify only the order of the trains (not the times). Below is part of my TCR train schedule.  The trains are represented by “strings” of train numbers.  Towns (stations) are listed in the first column.  Times are listed across the top.  The cells show where each train is scheduled to be at each time and shows all meets and passes. 
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26. The combined schedule is useful for a dispatcher, but a Compressed Train Schedule Card can be easier for train operators.  Shown below is a card used on the TCR that has the kind of information provided by a prototype employee timetable book.  It shows timetable info for a single train on a single card printed on both sides that fits in the hand with a throttle.  The card identifies a train (The Snapper Express), the direction of travel (East), the times at each station where cars are to be switched, and where other trains are met or passed.  Other instructions for the train are printed on the back of the card.  Maps are attached to the TCR layout fascia, but if a three part card were used, a map could be included.

[image: image8.jpg]Train 4M — Snapper Express

-0700 East at Lennox Track 5

-0709 Switch Port Vue

-0724 Switch Clariton

-0735 Meet train 5E at Elrama
Switch Elrama

-0751 Switch Donora

-0800 Meet train 2M at Monessen
Switch Monessen

-0812 Switch Belle Vernon

-0824 Meet train 7C at Newell

-0830 Train ends at Lennox track 5

Crew reports to McKees Rocks for
train 10C-North

Snapper Express Instructions

- Times are arrival times at stations.
- Leave stations when work is
complete unless ordered otherwise.
- Use only bills in green envelopes
- At each stop, drop all cars for the
station express track from the back
of the train and turn the bills to the
next number.

- At each stop pick all cars from the
station express track and place them
directly behind the engine.

- Take all bills for picked cars.

- Keep bills in order of cars in the
train

General Instructions

- Train 4M is eastbound (right)

- Turn signal cabinets right to show
flagman) while switching and
return to left when departing.





27. The most common paperwork on model railroads is probably the Waybill or a Switch List summary of waybills.  On the prototype, the waybill identifies the car, describes the commodity, weight, value, shipping rate, and shipper and consignee names.  The waybill lists the final destination and all the junction locations along the way.  Some modelers use a copy of an authentic railroad form, some compress the waybill information onto a single small card, and some use a switch list summary of all the waybills in a train.  You can find examples of waybill forms online, perhaps for the railroad you model.
28. A common waybill compression is to use a car card such as the ones available from Micromart (but easy to design and print yourself).  The modeled car card can contain all the waybill information, but generally the car identification is placed on an envelope and the routing info is placed on a slip of paper that fits into the envelope showing one step of the car movement at a time.  The info about the commodity, weight, and value is often compressed away by modelers.
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29. Examples of a prototype switch list as used by the train conductor to summarize waybills are easily found online.  A common method for generating switch list on a model railroad is to use the free downloadable program JMRI.  Below is an extract from a JMRI switch list used by Dennis Coglianese on his Pacific Central layout.  JMRI produces a full page for each train showing all stations, all set outs and pickups, track locations, car descriptions, and final destinations.

[image: image11.jpg]Pacific Central

SWITCH LIST for Edgerton (validated on 10/11/1955 02:27 AM)
5 Trains served: LTHRP 1232, LTHRP 1232, LTHRP 1232, Fresno Turn 1, Fresno Tum 1

Scheduled work for train LTHRP 1232
Niles to Edgerton to Lathrop

Originates in Niles and proceeds WB directly to Cassler yard. Performs switching at Cassler Yard and when switching is com+
is turned and Proceeds WB 1 loop to Lathrop

road |number |type |color load frack dest. dest. track final dest
1pu |[RDG 104278 | XM |Green E(mpty) |Cassler Yard 2 [Lathrop JLathrop 3 (NS 3)°
] pu |SP 07628 |SPO|Biack E(mpty) |Cassler Yard 2 |Lathrop JLathrop 3 (NS 3)
1pu |B&O 112408 |SM |Boxcar Red |Livestock [Cassier Yard 2 [Lathrop  |Lathrop 3 (NS 3)
] pu |SP 345225 |GT |Boxcar Red |E(mpty) |Cassler Yard 2 |Lathrop Lathrop 3 (NS 3)
[]1s0 [NH 36410 |XM |Black E(mpty) |[Cassler Yard 3 | <<== <<== Roseville
[1so IMSCX [1697 |SM |Tuscan Livestock |[Cassler Yard 5 | <<== <<z== Martinez
I[]s0 |PC [60357 |XM |Boxcar Red |Cement |Cassler Yard 5 [ <<== | <<== |Martinez |

No work for visit # 2 of train LTHRP 1232
Niles to Edgerton to Lathrop

No work for visit # 3 of train LTHRP 1232
Niles to Edgerton to Lathrop

No work for train Fresno Turn 1

Fresno to Edgerton to Fresno

Originates in Fresno and proceeds WB for 1 loop.
Performs switching at Cassler Yard.

When switching is completed returns EB to Fresno

Scheduled work for visit # 2 of train Fresno Turn 1
Fresno to Edgerton to Fresno

road |number |type |color load track dest. dest. track final dest
'1so |C&E! [|414 XM |Boxcar Red |Fertizer [Cassler Yard 2 | <<== <<== - |Carbondale
[ ]1so |CIL 4331 LO [Black Cement |[Cassler Yard 2 |<<== <<== Carbondale
1 s0 |NH 117005 |[LO |Boxcar Red |Cement |[Cassler Yard 2 | <<== <<== Lathrop
]1so [UTLX 150248 |TM,HBlack Qil Cassler Yard 2 | <<== <<== Lathrop
1pu |[KOTX [8279  |TM, HSilver Oil Cassler Yard 3 |Fresno  [Fresno 1 Fw 2)
' 1s0 |SP 150214 |GS |Boxcar Red |Ballast Cassler Yard 5 | <<== <<== Martinez
[]1s0 |SOO [39334 |XM |Boxcar Red |Lumber |Cassler Yard 5 |<<== | <<== Niles 1
MR SLAM FORMATTER Edgerton Page 1 of 1

Ver. 2.07.21 (Switch list created 2024/12/11 15:19:13)




30.  Examples of Dispatcher train orders can also be found online.  Below is one from the SOO line. These orders could be used without a time schedule to direct train movements or to alter scheduled movements if an emergency or delay occurs.  Also shown is a form once used on the TCR, compressed to show a minimum of information.

[image: image12.jpg]


[image: image13.jpg]Order ___Date _
Brownsville Dispatcher

To Station

Train No

] Clear to Wait at
Station

(] For Meet with

Train No

] Until Notified

[(JMain [] Passing

Completed
By





31. Some prototype Dispatchers kept a Dispatcher Train Record showing the crews assigned to each train, the times when each train reached each station, notes about unusual occurrences, and other items.  I have a Conrail form that covers a whole desk.  A simpler form suggested by Charlie Hallman for a model railroad operating session shows only the trains, crews, and times.
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32. Some prototype and modeling dispatchers use an electronic panel showing the location of all trains and aspect of signals.  But this can be simplified using a simple cork board until you are sure what you want.

OPERATIONS PAPERWORK PLANNING
33. Just as with physical layout planning, it can work best to start with a simple theme and add complexity as you go along

Just as with physical layouts, it is a good idea to operate on other layouts to find out what you like and develop your operations objectives

SOME EASY PAPERWORK SUGGESTIONS
34. Operate with Train Cards Only.  Make a card for each train that lists the train name and purpose.  Show where the train starts, where it goes, and what it does.  No car waybills or schedule needed.  Put extra instruction or a map on the back.  

Some trains on the TCR and New Eagle Club layout are operated using only train cards. The trains can be run when a crew is available, Another train can reverse the move. Train cards can be used even in more complex operating sessions that you may design later.

Below is a sample Unit Train Card for the TCR Coal Shuttle train.

[image: image15.jpg]Train 5E - Coal Shuttle

- Use Engine at Clairton pocket
- Pick all loaded hoppers from
Glassport Interchange 1

-Run East to Donora

- Exchange loads for empties as
Donora Interchange 1

-Return West to Glassport

- Drop empties on Glassport
Interchange 1

- Put engine on Clariton pocket





35. Consider an Easy to Manage Yard Master Job.  Used on Don Coulter's Pittsburgh Southern layout.  A train sheet is used to build blocks of cars, listing the customers, the kind(s) of cars for each, the max cars for each, the order of the cars in the train, and the total number of cars in the train.

The car cards are color-coded to help sort them into the trains, and are given to a train crew by the yardmaster when the train is ready.

The car cards represent the waybills for the train so a switch list is not needed.

36. A Yard Master Job can be done without waybills.  An even easier first approach is to make a consist list for each train showing the max number of cars in a few car blocks, and the max number of cars in the train.  Make a station-track list showing where the car blocks are dropped and similar cars are picked. For example: town1-Fuel Depot-Tank, Town2-Industry3-Box, Town3-Stockyard-Stock, Town4-Cold Storage-Reefer. 

Then make a rule to trade the blocks for the same type and same number of cars at each stop.
37. Easy Car Block train with no Yard Master.  Below are two car block examples for unit trains that can be run without creating waybills or switch lists and require no yardmaster. The first exchanges express cars from a passenger train and the second exchanges loaded and empty hoppers in a unit coal train.

[image: image16.jpg]Train 17E-Passenger Express
-Start on Lennox Track 6

-Run West to Charleroi,
Donora, Elrama, West

Elizabeth, and Dravosburg
-At each stop drop express car

from front and pick express car
from station track

-Place picked cars behind other
express cars in the train

-Return to Lennox Track 6




[image: image17.jpg]Train 2C — Majestic Mine
-Pick all loaded hoppers from
Majestic Mine Tracks

At each stop, pick all empty
hoppers from the coal track and
replace with loaded hoppers.

Run East to serve Turtle Creek

and Duguesene, then reverse at

Lennox to serve Belle Vernon,
Monessen, and Donora.

Take branch to Glenwood then
reverse at Homestead.

Run east and drop all hoppers
at Majestic





38. Example Operations Objectives.  Here are some objectives used in the design of the TCR operations plan.  You should visit as many layouts as you can to develop yiour own objectives. Please that these as only examples not directives. 

All crews start operating as soon as they arrive.  Crews are busy during the full session. No specific number of crews are required. Every car at every town is always available for switching. The layout can be operated with or without a dispatcher or yardmaster. Trains can be run between sessions without causing a need for re-staging.  Low pressure, error tolerant, each to follow. Little work required between sessions.

OPERATION OPTIONS SUMMARY
39. Select an operating scheme (Display, Railfan, Passenger, Switching...). Select an Environment (Prototype or Freelance, Era, Location). Decide on train control (Schedule, waybills, switch list, train cards, car cards). Decide when trains will run (schedule, when ready, when crews are ready). Decide on Operator roles (Engineer, Conductor, Dispatcher, Yard Master, Tower Operator,...). Define train source and destinations (staging,, yard, ready). Define car source and destinations (industrial spurs, yards, interchanges, fiddle tracks, loads-in, empties-out, unit train tracks). Establish operations rules, Establish train priorities and Avoid Bad Orders
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“The Business of Railway Transportation”Haney, 1924, The Ronals Press Company

“The Americal Railway”, 1988, Castle

“Working on the Railroad”, Brian Solomon 1966, Voyager Press

“C&O Timetable No.2”, Chessie System 1977

“A compendium of Model Railroad Operations, NMRA www.opsig.com
Lots of web sites have prototype and modeling ideas on operation.

