WIRING THE LIVING CHRISTMAS TREE


lctwire.doc





The wiring of the Living Christmas Tree is a very large job requiring about three 12-hour days and two 6-hour days (this can be cut considerably when good and knowledgeable help is available), plus continual maintenance, with many fine details, that must be handled carefully if it is to look and operate properly (may be slightly less with adequate good help as we’ve had the past couple of years).  Also, due to the voltages and large amount of power involved, extreme care must be taken that things are done correctly.


NOTE - these notes are always being modified as the program changes each year, so are always incomplete.  Last major update, 11/2002, last minor update 11/2004.  SEE THE END OF THIS PAPER FOR NOTES FOR NEXT YEAR.


This information covers ONLY the TREE PROPER.  Hookup and programming information for the drama lights, overhead lights, etc, must be obtained from Ron Dowell.





PRELIMINARY PREPARATION:


Sunday Afternoon, while LCT frame is being constructed:


Before the LCT platform is brought in, remove the cover from the cable opening under the middle level of the choir loft floor on stage left side.  Make sure that all 60 or so cables and the single ground wire can be pulled out after the LCT framework is in place.  However, the cables cannot actually be pulled out for use until after the framework is complete, as they would be damaged by the heavy frame.  (Dangerous work - steel-toe shoes recommended.  And sections have been known to fall!)





Early Monday (or as soon as the framework is complete, now usually Sunday evening):


At the time of the 1994 LCT, the greenery and the strings of lights were permanently attached to the chicken wire (levels 1 thru 8), and everything was rolled up together.  But due to the fact that the greenery and lights were installed improperly at that time, and because of extensive damage to the chicken wire and electrical wiring over the next few years, all levels were completely stripped, new chicken wire with a smaller mesh acquired, and all were rebuilt in November 1999).


Wear old clothes.  Wear padded cap on Tuesday and Wednesday.   (Main decorating done Monday thru Wed.  Beginning in 2002, the framework was built on Sunday afternoon, allowing everything to be moved forward in time).





After the framework is erected, roll out each roll, one at a time, starting at the top (Level 1) of the tree.  Using an extension cord, check each of the four strings of lights.  All missing and broken bulbs must be replaced.  Don’t worry about burned-out bulbs at this time.  Note that the four separate strings of colored lights must not be just strung across, but must make a smooth curve, from the top down to about the level of the next rail.  Be sure that nothing is flipped over the back, and that everything is hanging correctly. Use only the C7 PAINTED bulbs, not the clear (colored glass) bulbs.  The clear ones do not look right on the tree, and are even worse on television.  Handle everything very carefully.  The filaments of the modern bulbs are very fragile!   Note that there are some permanently-attached extension cords on some levels.  Be sure that they are hanging down OK.  New, more rugged extension cords were installed in 2002.





When installing the decorated chicken wire, the ends of the wire must go all the way from the end of the LCT frame on one side to the end of the LCT frame on the other side!  If it is not adjusted properly before stapling to the wood framework, the ends cause MAJOR problems later!  Do not fold the ends of the chicken wire around the supports, and go all the way to the end of the framework on each side.  Also, when stapling, do not roll the chicken wire over.  When stapling, avoid driving staples thru the electrical wires!  This has caused some unhappy people in the past!  There is still a problem with several of the levels, reasons unknown.   Staple each end down tightly, bending down stray wires.


Level 4 must have a separate, additional small piece attached to stage right end due to the new wire’s being too short.





The front (LOWEST) level, Level 9, must be completely restrung each year.  (See below for details).  After the rolled-up screens of lights have been checked for all levels, check out these individual strings of colored lights, small white lights, garland, etc, as follows:  Separate the many strings with the C7 colored bulbs into 4 groups by color (Green, Blue, Red, and Mixed). Plug ends MUST all be at the same end.  Using a long extension cord, check out each string.  Replace bad bulbs.  If a socket does not work, leave a bulb in it (the sockets do not last long).  Turn off power, replace all broken bulbs.  Leave no empty sockets!  If a whole string doesn't work, check for blown fuse (in or near its plug).  The older strings of C7 (night-light-size) bulbs use 7 amp fuses.  (Larger values would be dangerous, as the wires could overheat in normal operation.  However, smaller values of fuses in the first string of each set could blow from the normal amount of current).  Note that the new sets (1999) use 5-amp fuses, of a different physical size.  (This particular fuse is harder to find in stores).  At present, all of these strings will be on Row 9 only.  Also, note that several of the older strings are of different lengths (short), are damaged, corroded, etc.  Do not use these unless necessary.  (Also, some of those older sockets are not polarized, and thus will not work with the newer plugs).  Be sure to string and drape them correctly - see next page.





String out the white-and-silver GARLAND with its small, white lights, as with other strings.  Be sure each section works.  If a section doesn't work, see if it's plugged up properly.  Then push each bulb firmly into its socket.  If still no good, it's usually better to remove and discard the whole string than to try to find the bad bulb(s) (see below).   Do not put any string of garland (or anything else) on tree without first checking it!   (The wiring of the garland was changed in 1999 - see below under Garland).  Check the strings of white lights for cross as above, laying aside each string that works for putting on the tree later.   All garland is restrung each year.  (See below for more).





CONNECTING LIGHTS AND CABLES


Bring the bundles of 60 or so black, yellow, orange, and green cables, plus a single (black) ground wire, out from under the choir loft floor.  One of the orange cables is plugged into the wall outlet in the hall to be used to power work lights under the tree and for testing strings.  See separate chart  (light0x.doc) for which cables plug into what circuits. 





There are 4 colors of strings of lights (C7 painted bulbs and strings) on each level - Green, Blue, Red, and Mixed (or multi-colored); plus Garland, Tube Lights, Strobes and Cross).





Except for the top two levels (Levels 1 and 2), each color on each level hooks to a separate cable and is controlled by its own circuit.  Because Level 1 (top) is so small and Level 2 is not much larger, each color of lights in these two levels is hooked together (more below).





The plug end of each string of each color on each level goes to the STAGE LEFT SIDE (AUDIENCE RIGHT) of the tree frame, except the lowest two levels.  Level 8 (permanently strung), has a set of plugs on the stage left side, and a second set of plugs slightly stage left of center.  


LEVEL 9, the LOWEST LEVEL (which has to be strung each year) has two strings of 4 each of RED, GREEN, and MIXED, plus THREE separate bunches of 4 each of BLUE.   This is necessary to keep from electrically overloading the strings, but each color on each level will be still be controlled by the same circuit.   Color-coded extension cords connect to these.   Attach the color-coded extension cords BEFORE draping the lights on the tree.  Drape the tree with that set of lights turned ON so that you can see what you are doing.   NOTE - It is easiest to attach the two ends of the string in the proper places, then attach the center of the string, then divide those sections in half, etc, in order to get the draping correct.  All light-duty extension cords for the C7 bulb sets were replaced with more rugged extension cords in 2002.  Also, power strips are used in place of cube taps for bring them together.





Drape on tree according to information below.  The C7 bulb sets are supposed to all be the same length, with 25 bulbs in each string.  However, some strings may be different lengths due to damage and repairs that have been made.  


RUN A POWERED  EXTENSION CORD AND MAKE SURE EACH COLOR ON EACH LEVEL LOOKS GOOD BEFORE CONTINUING.  TO HAVE TO RE-STRING A SET MESSES UP EVERYTHING ELSE ON THAT LEVEL!!!!!!!!!!


     


                                                            *     


1 string of each color-->                  _|_1_|__   [4’]       (Levels 1 and 2 hooked together)


1 string of each -->                   __|____2____|__   [5.5’]


2 strings of each -->              _|_______3_______|__   [11.5’] 


2 strings of each --->     __|__________4__________|__   [16?’]  (Level 4, 4 blue strings)


3 strings each-          __|_____________5_____________|__     (22’)


4 strings each  ->__|________________6________________|__  (26’)


4 strings each.-_|___________________7___________________|__   [32’]   (Level 7, 5 blue strings) 


5  each--> __|______________________8______________________|__   [36’]  (Level 8, 6 blue strings, split into 2 sections)


                |                                                 9                                                | 


                |    2 GROUPS of 4 STRINGS OF EACH COLOR.               |


                |    EXCEPT BLUE, WHICH GETS 3 GROUPS OF 4.         |       Put on MIXED, GREEN, RED, BLUE


                |________________(Approximate numbers) ______________|            IN THAT ORDER.





(The LCT requires approximately 30 strings each of Red, Green, and Mixed, and 38 of Blue (about 128 total).  25 bulbs per string.  A total of about 3200 C7 painted bulbs).  [Do NOT use the clear-glass colored bulbs].





"Levels", as seen from the front do not correspond with the level number painted on the steps, which count from bottom up.


(Note, also, that in some years there may be yet one more "level", if front is in place.  If so, it would be "Level 10" in front).





Approximate chicken wire lengths: Level 1, 4’.  Level 2, 5.5’.  Level 3, 11.5’.  Level 4, 16’ (wrong).  Level 5, 22’.   Level 6, 26’.  Level 7, 32’.  Level 8, 36’.  Total needed, about 160’.   (When rebuilding, use small-mesh chicken wire for strength).


NOTE – there is still a problem with level 4, requiring an extra small piece to be installed on one end of one.





DRAPING THE COLORED LIGHTS 


The 4 sets of C7 colored lights are now permanently attached to all but the lowest level (see above), but still must be checked and dressed for proper appearance. However, the front (Level 9) must be restrung each year.  And all colors on all levels must be inspected both before and immediately after hanging to be sure they are done correctly.   


Put on one color at a time, with power applied, so that the arrangement can be seen properly and problems corrected immediately.





Except for the front (lowest level, 9), the lights do not need to go below the level of the rail in front.  Drape in a smooth, deep, catenary curve (or sine-wave-shape) to cover the tree.  Cover it adequately and evenly, with each of the 4 colors, the FIRST time!  Otherwise, they will have to be cut down and re-strung!  This causes huge problems.





Bulbs must not be higher than the rail of the framework to which they are attached.  They should have a random appearance and not look like they are in a straight line.  But to achieve this effect, they actually have to be adjusted very carefully!  Each string of lights then plugs into its own individual color-coded outlet box, which is fastened to the stage left side of the tree framework.





Use only plastic cable ties for attaching strings of lights to chicken wire on the permanently-installed levels.  For the garland, which has to be removed each year, use only plastic covered “twist-wires” for attaching the strings.  On the lowest level, the artificial “branches” are attached to the 2x4 railing using large electrical staples, then the cords are draped over the branches without attaching them.





GARLAND 


Note - The garland was also rebuilt in 1999, and the stringing and wiring of the garland have been changed.  However, all garland is attached and removed from the tree each year, as before.  (It must be checked and re-twisted each year).


The plugs for the upper levels of garland now are on the ENDS of the strings.   This is a major change, and the PLUGS (not the sockets) MUST be put on the stage left side (the same side as the plugs for all the colored lights).


DO NOT REVERSE THE ENDS!   (There is a tag near the plug, indicating to which level it goes).


The bottom section (level 9) is divided into two pieces.  One piece will have its plug on the stage left side, the other piece will have its plug in the middle.  The two sections can then be plugged together, head-to-tail.





The garland is hung in a much wider catenary curve than the colored lights.  There should be 10 strings of garland of varying lengths (the bottom string is now in two pieces).  Look at a photograph for details.


Each piece of garland has a tag near the plug, indicating to which level it goes.  Also, each piece of garland has another tag in the center to both label the piece and also mark the center for easier draping.


When the garland was rebuilt in 1999, it was discovered that the bottom level (9) used very different garland of 3 different types.  Unfortunately the good white garland is now impossible to find, so the bottom level was rebuilt using the best available.  (If really suitable garland can be located, enough for the entire tree should be purchased).


The white lights used with the garland and for the cross are series-connected strings.  That is, if one light goes out, the whole string is dead!  (Actually, they have small resistor wires in the bottoms of  the bulbs, so it is sometimes possible to lose one or two bulbs before the whole string dies.  However, if even one bulb comes loose, or one resistor fails, the entire string is dead).  When the garland was rebuilt in 1999, all strings of lights were replaced with 16-foot strings with 50 lights each.  (Each 16-foot string covers 9-12 feet of garland when twisted together).  Besides twisting, each 16-foot string of lights is also attached at each end with a plastic-covered twist-wire, and with several more along its length.


If a string goes out, make sure that it is properly plugged in and the fuse is OK.  Then, slowly work along the string, pushing each bulb into its socket.  If this does not work, the only choice is to unplug every bulb and test it with one of the little bulb testers available in most stores, or to unwind and replace the entire string.  Either method is very slow and difficult.  Replacing the entire string is usually recommended!


The center outlet boxes installed in the tree’s framework are no longer used for the garland, tho some of them are used for the strobes now.





Approximate garland lengths:  Level 1, 13’.  Level 2, 15’.  Level 3, 22’.  Level 4, 22’.  Level 5, 31’.  Level 6, 33’.  Level 7, 42’.  Level 8, 41’.  Level 9, 60’ (two 30’ pieces [too long??] ).    Requires 26 of the 16’, 50-light strands.











TUBE LIGHTS


The tube lights go across each level, and they are to chase in opposite directions at approximately the same speed.  The lowest level has 3 sets hooked together, etc.  Two to four of the upper levels can be hooked end-to-end (using special interconnection cables) before the set will draw too much current.  Each set, with its associated controller, must be checked out on the floor, as there is no way to guess which way they will chase.  To be sure, test each one on the floor first; then let the lower levels run while the upper levels are strung.  Start from the bottom, working up, as it is VERY difficult to get it right.  (At this time there aren’t enough extra tubes and controllers to allow a separate controller for each level).  The tubes are attached to the horizontal part of the “branches” using plastic cable ties.  They must be attached at each place where the framework changes direction (i.e., at the angles), plus extra attachments on the bottom level..   Be sure that they are placed as far forward as possible or they cannot be seen.


Attach the tubes using only a few cable ties, loosely, until all adjustments are complete and it has been checked carefully.  They add more ties and tighten all of them.  (The tube light controllers are hooked to their main power cable using brown light-duty extension cords).





SUGGESTED WIRING FOR TUBE LIGHTS – 


The bottom rail is done first, using a separate controller.


Next, the second rail up (level 8) is done, using its own separate controller.


The next two rails up (levels 7 and 6) can possibly be hooked together using one of the special tube-to-tube extension cords, with one controller for both levels.


NOTE - do NOT attempt to hook more than this together on the lower levels.  It will create MANY difficulties which can’t be fully realized until it’s too late!


After this, level 5 and up will have to be done using separate controllers in some cases, or hooking two adjoining levels together in other cases.  NOTE that there are several sets of tubes that go the opposite direction (just as the two different types of controllers go opposite directions!)  Thus, only one level at a time can be done, then the next level figured out, as there are few (if any) extra tubes and controllers available.


WARNING - there are now NO spare sets of lights that work properly.  This means that the tree must be wired properly, with no extra strings used, and nothing damaged.  No other type of light has been found that can substitute.


In 2002, a source for replacement light strings was located, and six light sets and one controller were ordered.  These new lights run backwards compared with the old ones.





COLORED BALLS and BOWS


Do not attach the colored thread-wound balls, etc, to the electrical wires of the strings of lights.  If a string of lights should have to be replaced or need maintenance, many of those nice colored balls will end up on the floor!  (Unfortunately, many do, anyway).  Do not put the balls on until all the lights have been adjusted.  Many balls will be knocked off and onto the floor under the tree, at best.  These must be picked up regularly.  DO NOT PUT THE RED BOWS ON UNTIL ALL WORK WITH THE LIGHTS (except the cross) HAS BEEN COMPLETED.  OTHERWISE, SOME WILL BE DAMAGED!





CROSS 


The cross needs to be put into place as the last thing after all other decorating is complete, and must be done by three people who are familiar with its arrangement!  Its plug is dropped down near the center of the tree, where a white extension cord will take it to the bundle of power cables.  Study a photograph to see more about placement.  The draping and connecting of the strings of lights for the cross is not obvious, and should only be done by someone who has helped with it in previous years.   Use only short strings.  The cross is hooked to its main power cord with a white light duty extension cord.  The arrangement of lights in the cross must be checked and adjusted prior to each performance!   Tie each vertical part so that it is stretched somewhat.  Tie each horizontal part as far forward as possible or they cannot be seen properly.





STROBES


Count and check the 24  strobes (electronic flash units), put a light-duty extension cord on each one, then push them into the tree, dropping the cords straight down. They are attached with a large cable tie.  Put about 1 unit at the top level, two in each of the next levels down, 3 in each of the next several levels down, 4 in the bottom levels.  They need to cover the tree, yet appear to be in a random pattern.  (Add an extension cord before dropping them down.  Some of the cords can later be removed as needed).





Their hookup is made by bringing about 3 cords together, hooking into an extenuation cord; then taking that cord and two more strobes to the next light-duty extension cord, etc.  Many of the original extension cords can be removed at this time, as they were needed only for locating the strobes. Multi-outlet extension cords (usually GREEN) are used for the strobes whenever possible.  The outlet boxes in the center of the tree’s framework (previously used for the garland) are now also used for the strobes, simplifying the wiring).  The prongs on the strobes cannot be expanded, thus it may be difficult to get them to make a good connection.  Route the extension cords to a common point, then to the cable bundle.  This requires much crawling along the different levels and through the framework  Note that a small BALLAST LOAD must be plugged across the strobe line at some (any) point.  Without it, they will continue to fire too long after the circuit has been turned off.  This ballast can be a light, a spare string of lights, or anything in the 50-100 watt range that will drain off the last bit of power from the controller.  Even with the ballast, the strobes will still continue to fire for another 2 seconds or so (and some even longer).





STAR and COLOR WHEEL


A long, heavy extension cord must be run from the star to the cable bundle. Tape the cable to the vertical mast and route it down the back of the framework.  Since the star light and color wheel motor are now being controlled together, only one extension cord to the top is needed, with a “Y” adapter there.  Then plug both into the adapter.





HOOKING UP THE VARIOUS LEVELS 


Except for the top, and for the bottom two levels, plug the 4 different color strings into their respective junction boxes on the vertical 2x4 posts by the steps at the stage left side.  Route the wires carefully.  Note that the sockets, plugs, etc have a piece of colored tape, indicating the color of the string.  Obviously, do not mix these up.  (Plug the mixed sets into the box with the white, yellow, or orange tape).  The bottom two levels and the top two levels are handled differently (see below).





The large bottom Level, 9 (which has to be restrung each year), will need a number of color-coded extension cords (one for each color) from each bunch to run to the common point by the steps; four from the plugs at the steps and four from the plugs of the center bunches.  (Note that blue will have three separate sets - see chart).  They must be dressed and covered to protect them from singers' feet.  More rugged cords were purchased for this in 2002.  Some of them have built-in breakers.





The bottom-most permanently-installed lights (on Level 8) are also divided into two sections, with the cords from the “center” offset somewhat toward the stage-left side.  They should have permanently-installed color-coded extension cords, but these will possibly be removed during the previous year’s tear-down.





For the TOP (Level 1), drop the plug ends through the hole in the front of the box then through a hole in the floor.  Light extension cords carry these 4 bunches to the extra junction boxes on level 2.  Fishing these cords through the framework and making the connections is difficult as they can’t be easily reached.





HOOKUPS AT BOTTOM OF THE TREE


All cables from the tree converge at the rear, stage left, to hook to a bundle of about 60 cables with regular sockets which are pulled out from under the of the choir loft floor.  It will be necessary to use “Y” connectors, multi-outlet power strips, and/or the 4-outlet boxes to hook up the strings from the bottom two levels.  The garland and strobes may also require 4-outlet boxes.





  Note that each end of each cable is marked.  The ends under the tree have both a tape with three numbers, and also three pieces of colored tape corresponding to those same three numbers, in standard EIA color code.  (See chart for code).  Read the color code beginning at the free end of the cable.  The ends that plug into the power controller in the hallway will also have the colored tape (read code beginning at the free end of the cable).  In addition, each of the large, flat plugs will have a piece of masking tape with the controller’s socket number.  


 (Warning - two cables apparently have same number & same color code!  Also, the coding tape is now getting old and is beginning to peel off, resulting in erroneous designations in some cases.  These must be replaced whenever found).





One of the orange cables (“mirrored ball”) is plugged into the wall outlet in the hall and used to power work lights under the tree and for testing various strings.   Another is plugged into the “hot pocket” socket of the power controller (see chart).





The lights for the tree will require about 38 of the 48 circuits.  The remaining circuits are used to control various stage lights for the drama.  The drama lights change each year; thus, the labels on this part of the chart may not be accurate and must be updated yearly. 


NOTE - the information in this paper covers ONLY the TREE PROPER.  Hookup and programming information for the Drama lights, overhead lights, etc, must be obtained from lighting computer operator Ron Dowell.


 


After everything is complete, tape an updated copy of the cabling chart under the tree by the cables and tape another copy in the hall with the controller(s).  A third copy is given to the lighting computer operator, while other copies may be needed by other electricians.








SAFETY GROUNDING


Ground wires MUST be run from the chicken wire on each level to a common ground.  On the stage left side, attach a piece of wire to the chicken wire on each level, dropping these wires down to the cable bundle.  On the stage right side, either do the same thing; or, attach each level to the next level, then run a single wire to the cable batch.  There is a length of  #10 wire in with the power cables.  Attach the ground leads to it.





SAFETY AND OTHER LIGHTS - Two strings of small white lights are plugged into the AC floor outlet under the front of the baptistery.  One string is attached to the handrail on one side, the other to the handrail on the other side, to provide safety lights for the drama cast behind the tree.


A single white light is attached to a long extension cord and run into the framework near the center of the tree to provide an emergency light for choir members who have to enter or exit the tree during a performance.  It is plugged into a “work line” that is powered from either the “hot pocket” or accessory socket on the power controller.


Three or four “night lights” are plugged into outlets in the hallway behind the LCT/Sanctuary area to provide safety lights for the constant movement of the cast.


An always-hot outlet strip is hung from the framework above the hole where the cable bundles exit the floor, and is hooked into a spare cable, which in turn is plugged into the wall outlet in the hall.  This powers a clamp-on work light, and is available to power tools, other lights, for testing lights, etc.  The “mirrored ball” cable is usually used for this.





DRESSING the POWER and AUDIO CABLES


The cables MUST be dressed out of the way and taped down, since there is a great deal of activity under the tree before and during performances.  Re-route cables, move to the side, tape to framework and floor, etc.  It is simplest to first complete the wiring, then to work top to bottom, organ side to piano side.  Do one cable at a time, since nearly all will have to be unplugged and moved several times.  Several wooden “bridges” have been constructed to protect the cables in the most difficult locations.  These must be screwed to the plywood base after all cables have been run and dressed, and after the audio and intercom cables have been installed.





CLEANING


Immediately before and after dressing the power and audio cables, the area under the tree and the area behind the tree must be swept.  This usually requires sweeping with a broom and dust pan, followed by a hand vacuum, then a dust mop for the slick floor behind the tree.  This is not only to make it more pleasant for working on the cables, but is also a safety requirement.





FIRE EXTINGUISHERS must be placed at strategic locations.  A minimum of two are placed behind the tree, two under the front row of the pews, one halon is taken to the balcony and another halon to the attic near the power connections and trap door to the light cage.  These must be ordered (by Allen) each year when the tree is erected.


The new decorations are MUCH less flammable than the old natural branches!  However, they apparently are PVC plastic!  


As such, chlorine and other gasses from their burning is extremely irritating and would likely be fatal in only a few seconds.





The electrical crew is responsible for wiring and maintenance of the tree proper, for safety lights in the hallways, for safety lights for the cast behind the tree, for covering cables that must run across traffic areas, for having a wired intercom (and, if possible, a two-way radio) checked out to the Church Offices for emergency communication to the outside world, for cleaning under and behind the tree, and for various other items that vary year by year, such as hooking up and turning on certain other pieces of equipment prior to each performance.








WIRING FOR OVERHEAD LIGHTS


In the overhead lighting cage, the approximately 60 lights hook into extension cords, then into several small controllers located in the cage.  This set of lights has their own paperwork, and is not included here.  The fuse box on catwalk in attic for these has two 200-A cartridge fuses.  (Fuse box for LCT has three 100-A cartridge fuses).   Information for all of these lights must be obtained from the lighting computer operator, Ron Dowell).





CIRCUIT BREAKERS


The two main breakers for the lights are both outside the back door (between auditorium and offices), thru gate on left to basement stairwell.  


First breaker, for tree proper, 100 Amp (and three 100-amp fuses in its switch box).  Second breaker, for overheads, 200 Amp (and two 200-amp fuses in its switch box).


Breaker for the outlet on wall used for testing, for choir lights, etc, are on wall behind door leading into choir loft.  Wall outlet used for testing, etc, is in box closest to choir door, breaker # 29.   (Breakers for PA amplifiers in same box).


The stained-glass window in the hallway on Stage Right must have its light turned off before performances.  It is found in the breaker box beside the women’s restroom door, near the choir room door, breaker # 16.





CURRENT REQUIRED, ETC.


The larger (C7) bulbs use 4 to 7 watts each, with most of them being listed as 5 watts.  A typical string has 25 bulbs, thus requiring about 125 watts per string.  This is about 1.2 amp per string.  As there are about 30-36 strings of each of the four colors, this is nearly 4000 watts for each of the colors!  If all of the small lights on the tree proper were turned on at full power at the same time, the current required would be approximately 16,000 watts (133 amps)!  (The currents have been measured, and these figures should be very close).  However, in actual practice, this is never done.  The lights are normally run at less than full power, or only one color or one level is on at a time.  Thus the circuits are not overloaded.





For the Lighting Board Operator  - the Blue lights should be set to 100%, as they are the dimmest.  The Red, Green, and Mixed strings should then be set to a maximum level that looks best with the Blue.  Again, note that only painted bulbs are used.  The colored clear-glass C7 bulbs do not look right, especially on television.





(Why does it get hot in the tree?  If all the lights were on full power in the tree, there’s about 16,000 watts just from those little bulbs!  For the overhead lights – some 60 lights at 750 watts plus about 4 lights at 1000 watts ~ 49,000 watts.


A person at rest generates about 60 watts of heat (and singing is not considered being at rest!); thus the choir produces another 3000-6000 watts.  The church auditorium seats about 800 people (producing about 60 watts each.  Don't know how much body heat a camel produces).  This is why those at the top of the tree slowly wilt!  Aren't you glad there usually are only a few lights at a time, and these not at full brilliance?   This is why the air conditioning is usually run, even in cold weather!





So, if everything were on at same time, we would be using about 65,000 watts of power!  Normally, only a few are on at a time, and most of those on the tree itself are not run above 75% of full power, except for about a minute right at the end.


[At year 2000 electric rates, if you were to run these lights in your home at full power, it would cost you about $3000/hour.  Of course, as noted before, the lights normally run at only a fraction of full power; and the church is not paying the same rate you pay at home.   But it’s still good that Kentucky has one of the lowest utility rates in the nation].





CONTINUOUS CURRENT-CARRYING CAPACITY OF COPPER WIRE IN A BUNDLE:


#12 - 23 amps


#14 - 17 amps


#16 - 13 amps	(these at 212 degrees F - hot enough to burn your hand!  We prefer for them to be only warm).





OTHER NOTES


There is much traffic thru the halls, up and down backstage ladders, etc, during the LCT.  Night lights need to be plugged into the work outlet behind the LCT, in all the available outlets in the back hall, etc, for safety purposes.  Also, a string of the small clear lights is usually put alongside the two sets of stage steps behind the tree.


Electrical crew is responsible for the tree proper, for safety lights in the hallways, for safety lights for the cast behind the tree, for covering cables that must run across traffic areas, for having a wired intercom (and, if possible, a two-way radio) checked out to the Church Offices for emergency communication to the outside world, for cleaning under and behind the tree, and for various other items that vary year by year, such as hooking up and turning on certain other pieces of equipment prior to each performance.





LCT WEB PAGES -   http://www.qsl.net/w8wn/w8wn/lct/lct.html  


Many pages of photos, descriptions, etc available there.  ALSO, a copy of this paper and the wiring chart available there.
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NOTES FOR NEXT YEAR - changes, warnings, etc. 


There are some plastic cable ties and other items stored in a cardboard box marked “LCT” in the CWS storage room off of W-120.





Controller in hallway - If it must be reset for digital operation and there is no switch on the outside, the three trays near the top must be pulled out and one jumper changed on J1 on each tray:


For a Channel 49 starting point, there should be a jumper on #3 position and no jumpers on 1, 2 or 4 (reading from the left side of J1).  (It does not matter if there are jumpers on the other 6 positions).


(For a Channel 1 start, jumpers are off, off, off, on


For a Channel 49 start, jumpers are off, off, on, off


For a channel 97 start, jumpers are off, off, on, on


For a channel 145 start, jumpers are off, on, off, off


For a channel 193 start, jumpers are off, on, off, on


Etc, thru a start of 433).





All of the plastic-covered-wire “twist ties” and nearly all of the several sizes of plastic cable ties are usually used up every year.  4 or more rolls of the green “twist tie” wire should be purchased, as well as a container of plastic cable ties (best deal recently on them from Lowe’s).  Also, a number of rolls of better-quality duct tape will be needed (minimum of 4, probably many more).


All of these should be purchased during the summer, before construction begins, as they will be needed on that first Monday morning.





A pin on the DB-9 connector of the extension cable of the Aiphone intercom was damaged.  It must be checked and tested.  (The intercom is normally kept in the Tree during the performances as it is the only emergency line to the outside world).


It needs to be tested nightly, and the Office Staff and personnel who will be manning the office telephone need to be instructed again in its use.  Other damage has occurred to the Aiphone system during the moving of the TV control room.  All known breaks and problems have been repaired, but it is possible that there are still more.
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