Connecting Multiple Sources to your CRT projector

Addendum- January 2008

This is an addition to the basic FAQ that I started back in 1999. Now that there are a multiple of signal formats to feed to your projector. Since there are many types of signals to deal with at this point, and most projectors have a limited amount of inputs to feed them to, you’ll need some external hardware to switch between the various signals and  the sources.

Let’s review quickly again the various signals:

Composite video- the lowest quality of video signal, but also one of the most common, found in everything from video games to VHS machines and DVD players. Once you’ve seen a higher end signal, chances are you’ll abandon all sources using composite video, but if you have a large collection of Beta tapes or an old video game, you’ll still need to send a composite video signal to your projector.

Svideo signal- one step above a composite video signal. Relatively speaking, I’d say that an Svideo signal is about 25% better in picture detail than a composite video signal, so wherever possible, use an Svideo feed to send to the projector over a composite video signal.

Component- a component signal is NOT the same as an RGB signal, even through the color coding is the same. A component signal has a different balance of signal strengths for the three colors than a true RGB signal has. (yes, that’s a very basic explanation for the techies reading this, I know!).

Component signals come in varying resolutions. The basic video signal is 480i. Progressive scan signals can be 480p, 720p, 1080p or any other resolution up to 1080p. High definition signals usually come in 1080i or 720p outputs from a high definition cable/satellite box or from an HD DVD/Blu Ray player.

DVI/HDMI- the highest quality signal available at this point.  Digitally speaking, the video signals of a DVI and an HDMI cable are identical. The HDMI cable is a later version of connector that also combines the digital audio signals through the same connector, whereas a DVI connector carries the digital video signal only. Adapters to convert and HDMI connector to DVI or vice versa can be found at any good audio video store or online.

Let’s Get Connected! (analog signals)

As discussed earlier, a typical analog no HD signal, such as a video or Svideo signal or a 480i component signal will need some sort of signal processor to upscale the signal so it won’t look grainy on your projector. This processor is typically called a line doubler or a scaler. Depending on the model of projector and your tube size in the projector, your ideal resolution will vary. (See page 14 of this document regarding projector ‘sweet spot’.

Most line doublers or scalers will have more than one input so that all or most of your analog video signals can be switched within the signal processor.  The output of a scaler or line doubler will typically have a BNC output or an SVGA connector that has the RGBHV signal on its pins.

Many A/V receivers will have video, Svideo and component switching right within the receiver. This is handy, as your video sources will switch at the same time as your audio signals without having to push extra buttons. Note however that a low to midrange a/v receiver typically will not convert a video signal to Svideo and vice versa, so if you’re running Svideo signals into the receiver, you’ll need to connect the Svideo output of the receiver to the scaler. If you’re also running composite video signals into the receiver, you’ll need to then also connect the composite video output of the receiver to the scaler. 

 Keep in mind as well that a lot of the lower end A/V receivers can actually degrade the video signals passing through them, so if you suspect a poor quality video signal is due to the video switching circuits in a receiver, simply bypass the video switching portion of the receiver, and connect your video source directly to the doubler/scaler. A well designed video switching section of a receiver will have no visible affect on the signal.
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Now let’s add some confusion to the mix. 

Many of the older line doublers and scalers will NOT accept a component signal with a higher resolution than 480i. Therefore, a progressive DVD player component signal (480p) or an HD signal (1080i, 720p) will not be processed correctly by an older scaler/doubler. If you try to connect higher than a 480i signal to a scaler that cannot accept such a signal, you might get no image at all, or you’ll get two images side by side.

How to get around this:  If you want to retain  a scaler as part of your video system, you’ll have no choice but to get a late model scaler that will accept a component signal higher than 480i. Most of the post 2006 scaler models will accept and process a component signal up to 720p. Examples of these will be the late model Lumagen and DVDO scalers, the Faroudja DVP 5000, Crystalio, and many other scaler makes and models. Check the specifications of the scaler you’re looking to upgrade to to ensure that the component input can be higher than a 480i signal. The bad news is that late model scalers are more expensive than earlier ones, the upside is that they are available on the used market at this point, and chances are the signal processing in a later model scaler will be visibly better than an older unit, so you’re upgrading your picture quality of all of your sources at the same time.

Other methods of converting component to RGBHV
There are a number of other methods to convert a component signal to RGBHV. One method is to use a TRANSCODER which is usually just a signal converter. You input a component signal, you get an RGBHV signal at the output. Many transcoders will not scale the signal, it’s merely a format converter. There are a number of brands out there, and range in price from about $75 for a no name brand, to $600 or more for a broadcast quality rack-mount unit. 

Most of these transcoders only have one input and one output, so you’ll need to do source switching externally, either via your A/V receiver or an external component switcher.
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One last method to convert a component source to RGBHV is to use a card that fits into your projector or video switcher that accepts a component input. One such card is the Sony made IFB 12 card, originally designed for 480p signals only, but with some minor modifications, can also be used to convert a 1080i component HD signal. This card is somewhat hard to find, but is available on the used market for cheap. The card will only fit Sony projectors and Sony switchers. 

Another card that is available for several projectors and switchers is the card featured in the ‘third party’ section of this website, and is made by Moome. The cards are a combination HDMI/DVI and component input card as seen here (scroll down):

http://www.curtpalme.com/CRTforSale.shtm
Again, this is a one input, one output card, so external switching will be needed if you have more than one source with component outputs.

HDMI/DVI to RGBHV conversion.

The claim that CRT devices are obsolete because they cannot accept digital signals is now… obsolete.

There are a number of internal cards and external boxes that will convert an HDMI and DVI signal to RGBHV. See here for some of the products available, there are others out there as well:

http://www.curtpalme.com/CRTforSale.shtm 
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Read the FAQs in my forum section regarding pros and cons with the HDMI/DVI signals here: http://www.curtpalme.com/forum/ 

Generally speaking, while the digital signals are of better quality than any of the analog formats described above, they can be flaky when it comes to working 100% all the time. Signal dropouts can occur, and many issues can be traced back to the signal source itself, as the whole digital signal platform is a ‘work in progress’. As of this writing (January 2008), the local cable provider here doesn’t guarantee that the HDMI output will work reliably, and HD DVD and Blu Ray players have had lots of software updates to bring better reliability to the signal.

Things get worse when you try and switch multiple sources in the digital realm. Some of the very high end current A/V receivers with internal HDMI switching and scaling won’t pass a signal at all (the manufacturers are aware and are ‘working on the problem’, while other cheaper (<$100) external HDMI switchers seem to work fine for some people. This unfortunately is where you the end user needs to experiment with switchers and processors to see what will work with your specific application. Read the FAQ section of my forum regarding issues with each of the HDMI signal switching/processing methods, and feel free to post to see if a specific cable run/switcher hardware has been used by others successfully.
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Putting it all together

Here’s where the fun begins! Having covered the various stages of signal conversion, now we need to tie all of your sources together  along with the black boxes and processors into one cohesive system. While it’s not possible for me to illustrate every possible signal combination, hopefully the below will give you a good idea on how all of these signals are tied together.

Many of the below setups will require an RGBHV switching system since converting numerous sources to RGBHV will then have a number of RGBHV signals to switch. There are many high-grade RGB switchers out there, Inline and Extron are two very popular companies that make reliable units that are available cheaply on eBay. Sony and NEC make some modular switchers that will accept some of the component and DVI/HDMI cards that will fit right into these switchers. Finding a switcher or other RGB modules with the correct input configuration is usually the trick, as production of the NEC and Sony switchers has long been discontinued.

Example 1

With this example, we’re running all of the video and Svideo sources through an older line doubler or scaler that cannot process an HD signal. A single HD component source is being run to a transcoder, then the output of the transcoder is being through the RGB pass-through port of the scaler (not all doublers and scalers have a passthrough port). The signal switching is all done by the scaler, and a single RGBHV line is run to the projector:
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Example 2

Here we’re doing the same thing as example 1, but the doubler/scaler does not have an RGB passthrough port, so we’re using an external switcher to switch between the RGB source from the scaler and the RGB output of the transcoder.
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Example 3

Instead of the transcoder to  convert the component signal to RGBHV, we’ve used an external HDMI to RGBHV box instead:
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Example 4

Here we’ve added a third RGBHV source, a standard computer, that also needs to be connected to the projector. The RGBHV switcher now needs to accept 3 inputs instead of two in the examples above.  Surfing the net and playing PC games is so much more fun when being viewed on a large screen!
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Example 5

Here we have multiple component sources that are being switched through an A/V receiver. The output of the receiver goes to an external transcoder,  the output of the transcoder goes to the projector. Note that this example eliminates all video and Svideo sources, as the transcoder can only accept component signals.
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Example 6

We’ve now added the line doubler/scaler back in for the video and Svideo sources, the A/V switcher is being used to switch the component signals, and an external RGB A/B switch is being used to select between the output of the transcoder and the doubler/scaler
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Example 7

When a projector has more than one input slot for RGB use, you can use the internal switching of the projector to select between two RGB sources. Here we’re feeding one RGB input with the output of a scaler, and the other input is being used by the output of the transcoder:
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Example 8

Similar to example  7, but here we’re using the HDMI input card that plugs right into a projector slot. You’ll use the projector remote to select between the HDMI and RGBHV signals:
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Example 9

OK, this is about as complex as it gets.  Here we are switching several component inputs via an A/V receiver, we’re feeding the output of that to a transcoder. A computer is running to an RGB switcher along with the output of  a scaler and the output of a transcoder. The RGB switcher is a modular one which has a couple of HDMI cards installed in it. The output of the switcher is running to the projector.
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Example 10

Wait, this could be more complicated! Actually, it only appears more complex than the last configuration. Here, we are using a matrix switcher, which affords several benefits in certain system configurations. First, with an external transcoder, we can mix both component and RGB sources on the same switcher without multiple input cards as in a modular switcher. Second, depending on the sources, we can route the same or different sources to different displays. It seems complicated, but actually simplifies some systems somewhat and can be very powerful.

For instance, the projector could be switched to view the Playstation 3 to watch a Blu-Ray movie, while the CRT monitor could be switched to one of the HD Tivo’s for scheduling recordings - at the same time. Or, you could cue up a demo sequence on one of the HD Tivos using the small monitor while the viewers were watching something on HD-DVD or Blue-ray on the Playstation 3.
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