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Operations and 
Dispatching

Peter Kazmir
June 2026

Presenter Notes
Presentation Notes
Good evening everyone. Today we're going to talk about one of my favorite aspects of railroading and model railroading: operations and dispatching.

Many people enjoy model railroading because they like building scenery, collecting locomotives, or constructing structures. Operations adds another dimension to the hobby—it gives us a reason for the trains to move.

We'll start by looking at what railroads actually do, discuss how they move trains safely, examine the role of dispatchers and signaling, and then look at how those same concepts can be applied to model railroads.

Please feel free to interrupt and ask questions as we go, or you can wait until the end, if you prefer.
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Operations
• Railroads exist to move things 

from one place to another
• Safely
• On-Time
• Profitably

Presenter Notes
Presentation Notes
Railroads exist for one reason: to move people and freight from one place to another.

That sounds simple, but railroads have three goals that constantly compete with each other:
Safety
On-time performance
Profitability

Safety always comes first. A railroad can't make money if it is wrecking trains, injuring employees, or damaging customer shipments. That's why railroads have extensive operating rules, employee training programs, signaling systems, dispatchers, and maintenance programs.

But safety often comes at a cost. For example, reducing train speeds improves safety and reduces wear and tear on equipment, but it also means shipments take longer to reach their destinations.

Customers, on the other hand, want reliable and predictable service. They want their freight delivered when promised, and passenger railroads want trains arriving on time. To improve on-time performance, railroads may add crews, locomotives, sidings, double track, or sophisticated signaling systems, but all of those things cost money.

And at their core, railroads are businesses. Every locomotive, employee, mile of track, signal system, and dispatching center costs money to build, operate, and maintain. A railroad has to find the balance between spending enough to operate safely and efficiently while still earning a profit.

You can think of railroad operations as the art of balancing those three goals. The dispatcher, the yardmaster, the train crews, the signal system, and even the timetable are all tools used to find that balance.

And that's exactly what makes railroad operations interesting to model railroaders. We're not just running trains—we're trying to solve the same puzzles that real railroads face every day.
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Jobs on the Railroad
• Engineer! But what about...

• Conductor
• Brakeman
• Fireman
• Hostler
• Towerman
• Yardmaster
• Dispatcher
• Trainmaster
• And more...

• All can be simulated on model railroads

Presenter Notes
Presentation Notes
When most people think about railroading, they think about the engineer—the person running the locomotive. But railroads require many other jobs to keep traffic moving safely and efficiently.

Take the conductor, for example. The conductor is responsible for the train itself. They handle paperwork, communicate with dispatchers, oversee switching work, and make sure the train is operating according to the rules.

Then there's the yardmaster. Think of the yardmaster as an air traffic controller for a rail yard. Their job is to decide where trains arrive, where cars are classified, and how traffic moves through the yard without creating congestion.

And above all of that is the dispatcher. The dispatcher manages traffic across a large territory, deciding where trains meet, which train gets priority, and how to keep freight and passenger trains moving safely and on schedule.

What's interesting is that all of these jobs can be modeled on a model railroad. For example, on many operating layouts one person acts as the dispatcher, communicating with train crews by radio or telephone and issuing movement authority.

Another operator might serve as a yardmaster, directing switching crews and deciding how trains are built and broken down in the yard.

You can even model jobs that many people don't immediately think about. A brakeman or conductor might walk with the train during switching moves, line turnouts, couple and uncouple cars, and protect shoving movements. You can even simulate the time it takes to do the walking, to wait for brakes to set, and so on. 

Or consider a hostler. A hostler's job is moving locomotives around engine terminals—taking locomotives to fueling tracks, bringing fresh power out for departing trains, and putting locomotives away after they arrive. On a large model railroad with a busy engine terminal, that can keep an operator busy for an entire session. Or, as on Jack Merkel’s layout here in the Austin area, it can be combined with another job. 

The nice thing about operations is that it gives people different ways to participate. Not everyone has to be an engineer. Some people discover they enjoy dispatching, yard operations, or switching far more than running trains down the main line.
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Moving Trains Safely and Efficiently
• Track arrangement

• Passing sidings
• Double track (and more)

• Authorizing train movement
• Signals and signal systems

• Blocks
• Interlocking signals, ABS, CTC, and more

• Track Warrant Control
• Yard Limits
• Timetable and Train Order
• Dark Territory

Presenter Notes
Presentation Notes
Now that we've talked about some of the people involved, let's talk about the challenge they're trying to solve.

Imagine a railroad with a single track connecting two towns. If there's only one train on the railroad, life is easy. The engineer can simply run from one town to the other. But what happens when there are two trains? Or ten? What happens when one train is moving eastbound, another westbound, and a local freight needs to stop and switch industries along the way? Suddenly we have a traffic management problem.

One solution is to change the physical plant. Passing sidings allow trains traveling in opposite directions to meet. Double-track railroads increase capacity even more because trains can often be assigned their own track. But track alone doesn't solve the problem, and more track means more complexity and maintenance. Plus, we still need a way to determine who has the right to occupy a particular piece of track at a particular time.

That's where train movement authority comes in. Railroads have developed many different methods over the years. Some rely heavily on written rules and timetables. Others rely on dispatchers communicating directly with train crews. Others rely on signals and automated systems that detect trains and help manage traffic. The common theme is that every system is trying to answer the same question:
  "How do we move trains safely without wasting time and track capacity?"
As technology improved, railroads moved from relatively simple methods like timetables and train orders to more sophisticated systems involving track warrants, centralized traffic control, and automated signaling.
The picture on the slide shows one of the most visible parts of that process: signals.
Signals communicate information to train crews and help railroads safely move more trains over the same track infrastructure. They are one of the most important tools available to dispatchers and operating crews.
Before we talk about dispatching itself, let's spend a few minutes looking at how signals work and what they're actually telling train crews.
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Signal Aspects

Presenter Notes
Presentation Notes
Signals are one of the most visible parts of railroad operations.

It's important to understand that signals don't directly control trains. They communicate information to train crews.

The indication tells the crew what they are allowed to do:
A green signal generally means proceed.
Yellow usually means proceed but be prepared for a more restrictive condition ahead.
Red generally means stop.
However, railroads use many more aspects than those three basic indications. Signals can convey speed restrictions, route information, diverging movements, and upcoming conditions.
Different railroads historically used different signaling systems, including semaphores, searchlight signals, position-light signals, and modern multi-head color-light signals.
The key concept is that signals allow trains to operate more efficiently while maintaining safety.

Signals are one of the most visible parts of railroad operations, but they're really just a tool used by a larger traffic control system.
In fact, not all methods of controlling train movements rely heavily on signals. Some use signals extensively, while others rely primarily on written authorities, timetables, radios, telephones, or dispatcher instructions. There are even forms of operation where signals may be completely absent.
Entire books—and at least one other clinic that I've presented—are devoted to railroad traffic control systems, so we're only going to touch on them briefly today.
Over the years railroads have used a variety of methods to control train movements, including:
Timetable operation
Timetable and Train Order
Direct Traffic Control (DTC)
Track Warrant Control (TWC)
Automatic Block Signaling (ABS)
Centralized Traffic Control (CTC)
Some of these systems depend heavily on signals. Others use signals only in limited situations—or not at all.
For model railroaders, one of the most popular systems, particularly on layouts modeling the 1950s through the present day, is Centralized Traffic Control, or CTC.
CTC combines dispatching, signals, remote-controlled switches, and train detection systems to allow a dispatcher to safely and efficiently manage traffic across a railroad.
So let's use CTC as an example and look at how a modern traffic control system works.
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Controlling Train Movements
• Signals are only one tool

• Movement authority must come from 
somewhere 

• Some other methods used (and modeled):
• Timetable & Train Order 
• Direct Traffic Control (DTC) 
• Track Warrant Control (TWC) 
• Automatic Block Signaling (ABS) 
• Centralized Traffic Control (CTC) 

• Different eras and railroads use different 
methods

Presenter Notes
Presentation Notes
Signals are one of the most visible parts of railroad operations, but they're really just one tool used by a larger traffic control system.

In fact, not all methods of controlling train movements rely heavily on signals. Some use signals extensively, while others rely primarily on written authorities, timetables, radios, telephones, or dispatcher instructions. There are even forms of operation where signals may be completely absent. Entire books—and the clinic I’m presenting tomorrow—are devoted to railroad traffic control systems, so we're only going to touch on them briefly today.

One of the most popular systems among model railroaders is Timetable and Train Order operation. Under that system, trains operate according to a published timetable unless a dispatcher issues written orders that modify it. Those orders might create an extra train, change a meeting location, alter a schedule, or provide other special instructions. It can be a very engaging operating scheme because crews have to understand both the timetable and any orders they receive.

Another example is Track Warrant Control, which is still common on many railroads today. Instead of relying on a timetable, the dispatcher grants authority directly to train crews, usually by radio. A train might be authorized to operate between two specific locations, and once it clears that territory, it releases the authority back to the dispatcher. The emphasis is on communication rather than signals.

Both of those systems are popular with model railroad operators because they create interesting jobs for dispatchers and train crews without requiring an extensive signaling system.

For model railroaders modeling the 1950s through the present day, however, one of the most popular choices is Centralized Traffic Control, or CTC. So let's use CTC as an example and look at how that works.
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Dispatching with CTC
• Communication
• Track authority

• Not just trains
• Switches

• But not all of them
• Signals

• Control points
(absolute signals)

• Signal logic - safety
• Efficiency

Presenter Notes
Presentation Notes
Under CTC, a dispatcher remotely controls portions of the railroad, such as busy main lines between yards. 

The dispatcher doesn't just talk to train crews. They also control certain switches and signals, though many switches remain hand-thrown by train crews.

The dispatcher establishes routes through control points.

The signaling system then determines exactly what signal indications should be displayed based on traffic conditions and safety logic. Note that the dispatcher doesn’t control the signals directly, he or she controls the routes. Also, an important point is that the dispatcher cannot normally create an unsafe route. The system is designed to prevent conflicting movements.

This allows a dispatcher to manage a very large territory efficiently. Modern dispatching centers can oversee hundreds or even thousands of miles of railroad from a single location (as seen here in the BNSF dispatching center north of Fort Worth). 

CTC panels can be modeled physically as shown here with Tommy Holt’s panel, which uses real hardware and works realistically for his railroad and era. One can also build a simpler CTC panel or even model a CTC panel in software like JMRI.
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Operations
• Model railroads exist for 

many reasons
• Realistic operation is only one 

of them
• Not everyone is in the hobby 

for realistic operation – and 
that’s fine!

Presenter Notes
Presentation Notes
Before we talk about modeling operations, I should point out that not everyone participates in the hobby for realistic operations.
Some people enjoy scenery.
Some enjoy collecting locomotives.
Some enjoy construction.
Some enjoy simply watching trains run.
All of those approaches are perfectly valid.
Operations is simply another dimension of the hobby that some people enjoy exploring. So while some model railroaders want very prototypical operations down to the knobs on their control panels, others are happier with more relaxed operations and some just want to run trains. The goal isn't to force realism. The goal is to increase enjoyment.
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Realistic Operations
• Controlling the locomotive

• Jack-rabbit starts or sudden stops
• Momentum

• Realistic speeds
• That doesn’t always mean “slow!”

• Operating the train
• Brake tests (and walking the train)
• Throwing switches (and walking the train)
• Coupling and uncoupling cars

(and walking the train)

Presenter Notes
Presentation Notes
That said, let’s talk about realistic operations, and that starts with train handling.

Prototype engineers don't use jack-rabbit starts or emergency stops unless something has gone wrong.
Real trains have momentum.
They accelerate slowly and require significant distance to stop.
Realistic speed is also important – and that doesn’t always mean slow. Some trains are supposed to zip across the railroad. 

Operational realism also involves activities beyond moving the throttle.
Crews perform brake tests.
They unlock and throw switches by hand, using proper procedures.
They couple and uncouple cars.

These activities add purpose and challenge to the operating session.
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Realistic Operations
• Car movements

• Yards and staging
• Off-layout
• Industries

• Modelling operations
• Car cards and waybills
• Switch lists

• Software-generated
• Staging

Presenter Notes
Presentation Notes
Slide 10 – Realistic Operations
So far we've talked about moving trains and controlling train movements, but realistic operations involves much more than simply driving a locomotive around the layout.

On a real railroad, customers don't care where the train goes—they care where their shipment goes. The railroad's job is to move specific cars between industries, yards, interchange points, and destinations beyond the railroad. So, one of the most common ways model railroaders add realism is by simulating the movement of individual freight cars. 

Model railroaders simulate that in a variety of ways:

One popular method is car cards and waybills. Each car has paperwork associated with it that tells the crew where that car is supposed to go during the operating session. As cars are delivered and picked up, the paperwork moves with them and new destinations are assigned.
Another common approach is the use of switch lists. Instead of following paperwork attached to individual cars, the crew receives a list of instructions such as "pick up these cars" and "spot those cars at this industry." Many model railroaders generate these automatically using software, but they can also just be written by hand based on the content of waybills (another job you can simulate).

The goal in both cases is the same: to give crews meaningful work to do and create traffic patterns that resemble a real railroad.

Another important concept is staging.
One challenge with model railroads is that the layout room only represents a tiny portion of a much larger transportation system. Staging allows us to represent the rest of the world. A train might disappear into staging representing Dallas, Chicago, Los Angeles, or a connecting railroad, then reappear later as a different train.
Without staging, trains tend to run in circles. With staging, they have origins and destinations.
The combination of car forwarding systems, industries, yards, and staging creates the illusion that the railroad is actually serving customers and moving freight over a much larger system than we could ever fit into a spare room, garage, or basement.

Of course, all of this depends on the layout itself. The kinds of operations you can conduct are heavily influenced by the track plan. A railroad with a large classification yard will operate differently than a branch line serving a handful of industries, and a double-track main line creates different opportunities than a switching layout. So before we can design an operating scheme, it's worth taking a step back and looking at how the layout's track arrangement affects operations.
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Planning Model Railroad Operations
• Track Planning

Presenter Notes
Presentation Notes
Before you can create an operating scheme, you need to understand what the railroad is capable of doing.

The track plan has a tremendous impact on operations. In fact, many operational challenges—and opportunities—are built into the railroad long before the first train ever runs.

For example, where can trains meet and pass each other? If you have a single-track railroad, passing sidings become critical because they determine where opposing trains can meet. If you don't have enough sidings, dispatching becomes much more difficult.

Yards are another important consideration. A railroad with a large classification yard can support yard crews, switchers, and road freights that build and break down trains. A railroad without a yard may operate more like a branch line, with trains simply arriving, doing their work, and leaving.

Industries also drive operations. A town with one industry will generate a different kind of traffic than a town with ten industries. The placement of those industries can create interesting switching challenges—or frustrating ones.

One of the best sources of inspiration for track planning is the prototype. Real railroads have spent nearly two hundred years solving problems related to moving trains, serving customers, and balancing traffic flow. If you're wondering how many sidings you need, where industries should be located, or how a yard should function, chances are a real railroad has already encountered—and solved—that problem.

A good operating railroad doesn't necessarily need to be large or complex. It simply needs to provide operators with interesting, solvable, and not frustrating challenges that resemble the work performed by a real railroad.
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Planning Model Railroad Operations

• Train Chart /
String Diagram

Presenter Notes
Presentation Notes
Once you've decided what the railroad looks like, the next question is: how are the trains going to use it?

One of the most valuable tools for answering that question is a train chart, sometimes called a string diagram.

A train chart plots time on one axis and location on the other. Each train becomes a line moving across the chart. Where those lines cross, trains meet. Where they get too close together, you may have a problem.

Prototype railroads have used train charts for well over a century because they allow planners and dispatchers to visualize traffic flow across an entire railroad.

For model railroaders, train charts are incredibly useful when developing an operating scheme. They help identify conflicts before an operating session ever begins. Maybe two trains are scheduled to meet where there isn't a siding. Maybe a local freight doesn't have enough time to complete its switching before a passenger train arrives. Maybe a crew is going to spend an hour waiting around with nothing to do.

A train chart helps reveal those issues early.

One of the things I like most about train charts is that they force us to think about how the railroad actually operates rather than how we imagine it operates. It's a reality check that often leads to a better operating plan.

Once we know where trains are going to be and when they're going to be there, we can turn that information into something crews can actually use: a schedule.
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Planning Model Railroad Operations

• Schedule

Presenter Notes
Presentation Notes
The schedule is where the operating plan becomes practical.

A schedule tells crews when trains should depart, arrive, perform work, and meet other trains. Depending on the era and operating method being modeled, it may also establish train priorities and define where trains are expected to meet.

Not every operating session requires a formal timetable, but even the most casual sessions usually have some sort of schedule, whether it's written down or simply understood by the operators.

Many layouts use a fast clock to make schedules practical. Since our railroads are heavily compressed compared to the prototype, a fast clock allows us to compress time as well.

There are also different approaches to creating a schedule in the first place. Some model railroaders start with the railroad they have and then develop a schedule that creates the kinds of jobs and traffic patterns they want to operate.

Others begin with the prototype. They might obtain an employee timetable or even a schedule from a specific day and then work backwards, asking questions like: "How can I fit these trains onto my layout?" and "What modifications are needed because of selective compression, fast clocks, or reduced traffic levels?" Both approaches can produce excellent operating sessions.

The schedule also helps balance the session itself. Just as we talked about designing interesting, solvable, and not frustrating challenges into the layout, we want to design interesting, solvable, and not frustrating jobs for the operators. A good schedule keeps crews busy without overwhelming them and minimizes long periods of waiting.

Together, the track plan, train chart, and schedule form the foundation of an operating scheme. They take the physical railroad and transform it into a transportation system with purpose and structure.
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Chief Dispatcher Certificate
• Operate

• Minimum of 50 hours
• In different jobs

• Present:
• A track plan
• A train chart
• A timetable/schedule
• An operating scheme

• That’s it!

Presenter Notes
Presentation Notes
If you've been paying attention, you may have noticed that we've spent the last few slides discussing a track plan, a train chart, a schedule, and an operating scheme.

That's not a coincidence.

Those are the same core elements required for the NMRA Chief Dispatcher Achievement Program certificate.

The certificate is designed to recognize model railroaders who have developed an understanding of how railroads operate and how to translate those concepts into a model railroad environment.

To earn it, you'll need operating experience in a variety of jobs – especially dispatcher – and you'll need to demonstrate that you've planned and implemented an operating scheme for a railroad.

What I like about this certificate is that it focuses on practical application but it’s not overly prescribed to one scheme or another, of being strictly prototypical or not. It’s about enjoying operations. �
If operations interests you, I encourage you to look into the Achievement Program. You may discover that you're already much closer to qualifying than you think.
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Thank You!

Presenter Notes
Presentation Notes
If you are interested in operating and haven’t already signed up, we have dozens of operating sessions at the convention this week on railroads of all types and sizes with all sorts of operational schemes. No experience necessary, and no extra fees. 
I encourage you to head over to registration and sign up for a session or two.

And with that, I'd be happy to answer any questions.

Thanks!
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