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Just after the Southern California Traction club was founded in 1975, we started getting queries about using Digital Command Control (DCC) for operating trolley cars from overhead wire. Some wanted to see us do it. Others said flatly that it would never work. Some of the public and a few model railroaders, who had never seen trolleys operating from a live overhead wire with trolley poles, thought that our display was operated by DCC, but we always said it was not. Because we feel that the next generation of model railroaders will probably embrace DCC, as it is today or some derivative, we continuously made inquiries of other trolley modelers, other clubs and model train shops. The inquiries produced responses in the complete range of extremely positive to totally negative.

When we saw the MTH K-4 with both sound and smoke around the end of 2006, most of us knew that DCC or some derivative was the future of module railroading, if there was to be future at all. We ended up acquiring two of them. But we still had to find out whether it would be feasible for overhead wire operation of HO scale model trolleys. So last year we started to complete a home layout started back in the early 1990s.  The layout had been started prior to the founding of the SCTC and designed as an analog (non-DCC) operation with cab control using standard Atlas Selectors.  In February 2007, we purchased a Digitrax Super Chief, got two portions of the layout operating but never got any overhead erected. In August 2007, we converted one trolley car to DCC using a Train Control Systems (TCS) M1 two-function Decoder.  After the first attempt at installation resulted in a “fried” decoder and TCS sent a replacement, the replacement was successfully installed in the car and the car ran in the analog mode. But we noted that the car ran 10 to 12 mph slower with the decoder than it ran previously.

During the summer, we kept seeing and hearing all the new great locomotives coming out and noted the reasonable prices for some of them. The sounds range from poor to great and the study of sound systems got as interesting and involved as the investigation into DCC itself. We started to wonder what if the traction hobby would benefit of there were similar sounds in a trolley car. After making two visits to San Francisco in both August and September listening to and recording the sounds of PCCs, Peter Witts and Breda LRVs, our desire to find out whether DCC would work in the overhead wire mode intensified as model trolleys with sounds could be fantastic. After all the possibility of shorts, a major problem in DCC operation, was greatly diminished when running under overhead wire.

We started talking to everyone who claimed to have knowledge of DCC and they generally were in two major classes. The DCC protagonists were all in favor of it and thought it was fantastic. Most of the DCC detractors were not familiar with DCC so we stopped talking to them quickly. We even visited the Bakersfield, CA club in May and ran our two sound-equipped PRR steam engines using Digitrax hardware and software. It was a learning experience and for the most part it was a rewarding experience. But we could find no one who had operated trolleys under live overhead wire with DCC. We had seen DCC operation at an East Penn meet and thought that it should work. But we kept hearing that power interruptions caused by dirty overhead wire would “…drive the decoder nuts”…. The problems we had with the subway module with the cars just stopping for no apparent reason, made us again hesitant to try DCC on overhead wire powered cars. But when the Digitrax PM42 was removed from the subway module and replaced with another power manager, that problem disappeared. For over 18 months, we had been talking with a very knowledgeable DCC enthusiast, Bob Santelli of both the “Old & Unfriendly” and now the “New & Friendly” Allied Model Trains. Everything he had told us to date had been proven to be accurate so when he told us that he felt that overhead wire operation was not only possible but also feasible, that was the last reasonable obstacle to at least trying DCC.

So we chose to use demonstration module 970 for upgrade to DCC. The module was constructed in 1997 to demonstrate the feasibility of operating trolleys from overhead wire, and could be used to finally prove whether DCC works with overhead wire.  This Custom Traxx module is exactly 36” by 32” and consists of both a complete circle of track and a main street that could be connected to another module. The module had been originally constructed with Hartel track, which was intended for two-rail operation.  When the crossings started to deteriorate and cause stalls with certain cars, they were replaced with ORR Track, ensuring overhead wire operation for the entire module. By the time we were considering DCC operation of the module, only two Hartel turnouts remained on the main loop and were not used. All tracks on the main street had been replaced with ORR girder rail and turnouts. Hartel track existed mainly on the loop.

Module 970 had been operated using an Innovator 3000 since it was constructed. After another consultation with Bob Santelli, on October 11th, we purchased a Digitrax Zephyr, an entry level DCC System and carefully read the instructions provided. We wanted to retain the capability to run in the analog mode and retain the Innovator 3000 plus operate in the DCC mode. So Sunday, October 14th was the beginning. A DPDT switch was installed and special cables made to attach the Zephyr to the module were made. Then the module and the Zephyr were moved a home location for extended testing. Early the next Our only DCC equipped car was a Bowser PCC car equipped with an A-line 20040 flywheel kit and a Train Control Systems (TCS) M1 two-function decoder. The car had been finished as Philadelphia Transportation Company PCC car 2128 in the “Safety” paint scheme but had a trolley shoe long oxidized since its last run, was placed on the track and analog operation was attempted. After some erratic running, one drop of ACT-6006, Track and Rail Cleaner was placed on the under side of the overhead wire and running improved to flawless within seconds. The car was allowed to run for two minutes in the analog mode until it was time for the moment of truth. 

[Note: Our experience with the ACT-6006 cleaner over the past year has eliminated the majority of the “dirty wire” problems with overhead wire operation in the analog mode. We had modules that had been stored in a trailer in an unheated, non-air conditioned garage since April 2007 but when the modules were set up in September at the Natural History Museum, flawless operation began within minutes after application of a few drops around the display. Such operation continued for the two days of the display.]


Then the Zephyr was pulled out of the box and the directions followed exactly. The CS50 Command Station was connected to the module using the special fabricated cable made the day before and then the PS315 power supply was connected to the power station and plugged into 120 volt AC power.  Car 2128 had been running flawlessly in the analog manner and was stopped. The DPDT switch was moved into the DCC mode.  The Command Station was activated, giving the c5 indication and then Loco. Track power was activated and number 2128 was entered into the system, addressing this particular car. The key switch was moved to the forward position and immediately the headlight flashed brightly on and off.  It was initially thought that the headlight had burned out. The direction/brake control, which resembles the key on a streetcar controller, was moved to the forward position. Then the throttle, which resembles a streetcar controller handle, was slowly advanced and the car moved effortlessly around the module. It seemed to run much smoother in the DCC mode but that we felt that could be our imaginations.  We used the brake to stop the car and then hit “0” and the headlight turned on. As much as we loved the Innovator Controllers since being introduced to them by George Solovay in the early 1990s, we were astonished at how smooth the car ran under DCC and how bright the headlight was. We braked the car to a halt and went into reverse. The headlight went out as soon the car moved backward. We braked the car again and when we moved the controller into the forward position, the headlight came on and the car moved forward again smoothly. We flipped back to the analog mode and the car ran as it had always. We went back to the DCC mode and started the car. Again it seemed to run smoother than in the analog mode. We were beginning to realize that this was not our imagination.


Prolonged testing and evaluation of DCC operation on overhead wire would now begin and was scheduled to be completed prior to the end of November 2007.

Attention now turned to SCTC 4, a Bachmann Brill Suburban in a Happy Holiday green, cream and dark red paint scheme. In May 2006 a Bowser 125143 mechanism with floor had been installed in this car along with an A-line 20040 flywheel.  At the same time, this car had been converted to run under overhead in the analog mode using trolley pole reverse but had not run since. On October 12th, the car was converted to DCC using another TCS M1 decoder. We did this conversion at Allied Model Trains under the supervision of Bob Santelli. We gave the car a testing using alligator clips and the end of the conversion and it tested as expected. So it was time to check this car out. The trolley pole reverse wiring was kept intact even though trolley pole reverse has no effect in the DCC mode. The car was placed on the track, without cleaning either the wheels or the trolley wheel contact, to run in the analog mode. The car ran well in the analog mode but when the switch to DCC was made and “04” was addressed; it ran flawlessly but in reverse in the DCC mode. We assumed that the car was wired incorrectly so we switched the black and red wires. The car ran fine in both analog and digital modes after that with no further modifications.  So we have developed a wiring plan that we plan to use for cars using trolley pole reverse.

	DECODER WIRE COLOR
	NORMAL APPLICATION
	TROLLEY POLE REVERSE EQUIPPED CAR

	
	
	

	Blue Wire
	Power Supply for Lights
	Common for Headlight

	Gray Wire
	Black Motor Lead
	To ‘-‘ motor lead

	Red Wire
	Right (Engineers) Side Rail
	To Rear Trolley Pole

	Orange Wire
	Red Motor Lead
	To ‘+’ motor lead

	Black Wire
	Left (Fireman’s) Side Rail
	To Front Trolley Pole

	Yellow Wire
	Usually Reverse Headlight
	To Rear Headlight

	White Wire
	Usually Forward Headlight
	To Front Headlight



The third car for conversion to DCC was an S. Soho Los Angeles Railway Class M car 2602 painted in the silver and yellow paint scheme. It was originally wired for trolley pole reverse in March 2007 and had been operated last in July. On Thursday, October 18th, another TCS M1 decoder was installed in this car. So we followed our own schematic and installed a TCS M1 decoder and experienced the front trolley pole hook problem first hand. The clue was when the car would not even major run in the analog mode. The car had run in the analog mode just before the decoder was installed and we were surprised that the car would not run at all. But when we applied alligator clips to both of the trolley poles, the car came to life. After we took care of this problem, the car ran perfectly. We recommend that modelers test cars in the DCC mode also with alligator clips before doing anything else when the car does not run.


For the trolley pole equipped cars with headlights, we are revising our way of wiring the cars internally. Instead of two printed circuit strips running the length of the car, there is now one strip and it is the common (blue wire from the decoder) for both headlights. If the car has both headlights and taillights, three strips could be used. The second will be for the front headlight and rear taillight and the third for the rear headlight and front taillight. We will be using that method when we start converting the fourth car, a modernized MTS PRT/PTC 5200 class 1923 Brill car, 5333. 


We must in all fairness state that keeping trolley pole reverse in a DCC model can compound the very problem many feared.  With overhead wire operation there is only one electrical contact, the small trolley shoe or wheel against the overhead wire but normally there are four to eight ground contacts to the track. Trolley pole reverse passes all four to eight ground contacts of the ground circuit through that single front trolley pole hook, making another single contact. By this time we had wished that we had made all trolley pole hooks with flat bar stock rather than round wire. In the DCC mode the flat bar stock provides better contact for passing both the line voltage and computer signals. So your can keep trolley pole reverse on a DCC equipped model for running on analog layouts but there is that small price. Strong trolley pole springs, especially in the stowed position will definitely help alleviate any problems here. And there is always the use of ACT-6006.


The Southern California Traction Club has added DCC capability to the club test track using a Digitrax Zephyr unit. It will be used to test and program trolleys for use on the new downtown loop and subway cars for the subway line. In doing this we connected both power sources to the tracks using a DPDT switch similar to that used on the Custom Traxx demonstration module 970. Because we like to check for dirty wire and other problems in the analog mode, we found out the hard way not to switch from analog to digital or from analog to digital without at least some delay in order to give the capacitors in the decoder chance to discharge. Not doing this can be fatal to the decoder. We think that we killed one in exactly this way. This is where the Train Control Systems warranty is a lifesaver.


Another thing that we learned was to not place the decoder directly on top of the motor. Today, we had the irritating problem of a car that would not run assembled but ran perfectly unassembled. We checked all the connections and could not locate the problem. When we finally figured it out and moved the decoder, the problem went away.

So by this time, you can guess, we are practically sold on DCC and have not yet even tried any of the many features. It will change the way model railroaders run model trains. And it will really change model trolley operations.  There will be probably be fewer of us in years to come, but it will be really exciting for those few. We can foresee automatic car stops, doors that open and close and light rail vehicle train sets.  How about destination signs that will be able to be changed to different routes just like the buses and light rail vehicles do right now?  Self contained motor trucks and full interiors may be just “around the corner” and DCC and its successors and improvements will bring all that.  We started controlling horsepower with reins, then is was a controller and now it is computers. We cannot even think about what will be used to control horsepower next but whatever it is will give us more control over more horsepower.  The same will happen to model trains, trolleys, subways and light rail vehicles. 

Right now, we are successfully running three cars in both the analog and DCC modes on overhead wire and track that is ten years old on a module that has seen service in three states. All of the cars run adequately on both the analog Innovator 3000 and the Zephyr DCC unit. DCC is not a ‘snap’, but we can see the possibilities even though we have yet to learn how to do some of them. Some of them are possible right now. We feel that we must embrace the technology. In ten years almost every engine will be sold with some type of decoder and over 50% will have some sort of sound. We will have to adjust to the requirements of this new electronics. The overhead wire and track carries not only the 16VAC for power but also for computer signals. If there is not enough contact area for both voltages to pass, the computer loses out and the decoder stops functioning. Think of today’s DCC technology in the same manner as some of us accepted the original 1950s color television sets. They were a really big deal then.  I can really remember seeing the first one in a corner store at 62nd & Chestnut Streets in West Philadelphia.  There are refrigerators now smaller than that set was. You could not even run a vacuum sweeper on front of them or move the set in your living room without a TV repairman. Today, they are not even considered a major item and are almost maintenance free. The TV repairman has virtually disappeared.  Overhead wire that has not seen operation in a long time is just as hard to get running.  Once cars started running, they tended to remain running. We also found it better not to touch the trolley shoe or wheel where it contacts the overhead wire after a dewirement. We handled only the pole. So far on our little module, we plan to begin running our display module at shows in the analog mode at first.  After smooth operation is achieved, we then will switch to the Digital mode for the rest of the operating session. 

After the October 20th display of the demonstration module at Allied Model Trains, the next display was at the International Railfair in Roseville, CA on November 10-11, 2007.

As of this date, these are the lessons learned when using overhead wire with HO scale trolleys powered by Digital Command Control:

1. While good contact with the overhead wire is critical, good operation is not impossible. The larger the contact surface is with the overhead wire, the better. Trolley shoe castings seem to work better than the trolley wheel castings. The NMRA Specification wheel turnings also work well.

2. Cleaning overhead wire is a must prior to starting operation.  Analog operation is more reliable for overhead wire when the wire is not used often or is dirty. Keeping both methods of operation on the layout in recommended. The use of ACT-6006 dramatically assists the operator is cleaning wire.

3. Cars wired for Trolley pole reverse can remain in that mode when decoders are installed but the trolley pole hook contact must be solid. Good strong springs on the front pole when in the stowed position and flat bar stock for the front trolley pole are strongly recommended.

4. Often operation is really helpful in keeping overhead wire clean for DCC operation.

So far, we are enjoying our experiences with DCC. There have been collisions and head-on ones as we learn to use the DCC throttles. Of course, this lesson is reporting our experiences with DCC on portable modular layouts in the Southern California environment. Other modelers may exhibit other experiences, and we request these modelers related them to us. If they share them with us, we will share them with you. 
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