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Electrical/Solar Power                                                                                                                                      
Assumes panel is tilted in Quartzsite, Arizona for 6 hours/day:
1. 120 Watts, 7.10 Amps = 42.60 Ahr
2. 80 Watts,  4.70 Amps = 28.00 Ahr
3. 40 Watts, 2.35 Amps = 14.10 Ahr
Solar Panel Sizing Per 100 A/H of Battery Capacity:
1. Boondocker/drycamper 120 or more watts. 

2. Drycamper w/o inverter 80-120 watts. 

3. Weekenders 40+ watts

http://www.klenger.net/arctic-fox/solar/ 

http://www.where-rv-now.com/Notes/Solar/index.php 

http://www.icpsolar.com/ 

Read about battery charging and maintenance: 

http://www.batteryfaq.org 

http://www.amplepower.com/ 

Find the amp-hour rating (AH) of the battery in question.
Divide that rating in half to get an estimate of usable capacity.
Divide again by the number of amps that your device pulls.
The result is an estimate of the number of hours your battery will last.

For example, a new TM usually has a 75 amp-hour battery.
Divide in half, and you get 37.5 amp-hours of usable capacity.
The fan shown in your link draws 3 amps, so divide 37.5 by 3.
The answer is roughly 12. So your TM battery will power the fan for about 12 hours before it has to be recharged. This assumes, of course, that nothing else is pulling power from the TM battery.

Trailer Inventory

Cleaning
· Dishpan, drainer 

· Dish detergent, pot scrubber, sponge 

· Trash bags 

· Bucket, sponge, soap 

· Laundry detergent, stain remover, fabric softener

· Broom, dustpan

· Small trash can

Groceries

· Canned soup, vegetables, fruit 

· Canned meat, fish 

· Snacks, crackers, cookies 

· Salt and pepper, condiments, staples 

· Bottled water, soft drinks, juice 

· Coffee, tea, hot chocolate
· Cereal

· Wine, Beer

· Treats

· Peanut butter

· Pam

· Soup

· Salad dressing

· Spaghetti sauce
and Pesto

· Jelly/jam

· Sweetener

· Juices

· Barbecue sauce

· Olive oil

· Bread

· Tomatoes

· Potatoes

· Onions

· Tuna

· Milk

· Meat

· Butter

Kitchen
· Plates, bowls, glasses 

· No-spill travel cups with lids 

· Flatware, knives
Cooking utensils 

· Thermos, canteen 

· Saucepans, skillet, lids 

· Plastic containers, lids 

· aluminum foil 

· Napkins

· Faucet filter in kitchen for drinking water
· Can opener

· Paper towels

· Wax paper

· Saran wrap

· Measuring spoons

· Small baggies

· Large baggies

· Coffee pot

· Toaster

· Coffee Filters

· Measuring cups

Linens

· Dishcloth, tea towel 

· Bath towels, washcloths, bathmat 

· Bed bags with sheets that Velcro inside (Coleman makes one big enough for two - Sierra Madre queen size bag for about $60).

· Pillows, pillowcases

· memory foam or eggshell top for queen bed?

Bathroom
· RV Toilet Paper

· Thetford liquid Campa Chem Natural formaldehyde-free holding tank deodorant. Use one bottle per charge. To save on holding space, do not bring the water level up to the charge line. Also, Camping world Potty Toddy Tabs. Add one or 2 tablets.

· Shaving gear, cosmetic kit 

· Nail clippers, scissors, tweezers
· Soap, shampoo 

· Toothpaste, toothbrushes, dental floss 

· Hair dryer 

· Sunglasses, sun block 

· First-aid kit, medication 

· Insect repellant

· Extra Mirror

Tools

· Bottle jack (hydraulic jack).  The TM does not come with a jack to change a flat on the TM, and your car's bumper jack won't work.

· Axe
· Camping knife and flint
· Work gloves 
· Spotlight, flashlight 

· Walkie-talkies 

· Extension cord, plug adapters 

· Water hose

· Sewer Hose (short & long pieces -- 10’ & 20’ pieces)

· Pressure reducer on the shore water hookup

· Air pump for tires

· Duct tape

· Parachute rope

· 2 Corkscrew type stakes (help secure the awning)

· Assortment of sheet metal screws, plus a few ¼”; and 3/8” bolts and nylock nuts in a few lengths.

· Screwdriver for the screws on the TM

· Large cargo straps (for extensive rough road travel, run around front and back of both shells to tie everything together)

· Sediment filter on inlet hookup

· Electrical Extension Cords (for inside trailer) 

· Electrical Adapters - A range of adapters to be able to plug your TM into whatever electrical service is available.  A 30 amp male to 15 amp female is a good start for a TM.

· Garden Hose (for clean up & sewer hose rinsing)

· 2 Wheel Chocks
· Level or Stick-On Levels (stick-on on all 4 corners)

· Extra Fuses - Check your TM manual for the types and sizes of fuses and carry extras of each.  Toilet, in-line battery, and converter are a good start. 

· Extra Bulbs

· Rags 

· Disposable Rubber gloves (never touch a sewer connection without these) 

· Non-Slip Cabinet Linings 

· Flashlight 

· Matches and butane grill lighter
· Hitch Lubricant – Heavy oil & grease for daily lube of hitch components.

· 4 blocks for ground under scissors jacks

Miscellany

· TRAILER LIFE CAMPGROUND/RV PARK & SERVICES DIRECTORY 

· Maps, guidebooks

· Trailer manuals

· 2 Electric space heaters (saves gas)

· Camera
· DVDs

· Binoculars, compass 

· Lawn chairs, barbecue grill
· Firewood, charcoal, lighter 

· Sewing kit, extra buttons, safety pins

· Pet leash, rope, dish, food

· Blue totes (for black water)

· 5 gallon collapsing water totes
· Ice chest

Owner Checklist

Towing Preparation

(  ) Pre-cool the refrigerator using AC power before leaving
(  ) Turn fridge to battery before closing, even if still running from shore power.

(  ) Ensure that heavy items are distributed over the axles or toward the front area. Lighter items stored in wardrobes and cabinets
(  ) Mirrors: MOUNTED
(  )  Tow Bar & Trailer: INSPECT for loose bolts & worn parts 

(  )  Tighten loose bolts/replace worn parts.  If bolts consistently loosen, use Locktite or a double nut to keep them tight.

(  )  Tire Pressure: CHECK & ADJUST (TM, TV)

(  )  Propane: OFF
(  )  Electrical accessories: OFF

(  )  Lights: OFF

(  )  Lug Nuts: TIGHT (TM, TV)

Towing Hookup

(  )  Hook up on flat smooth surface.

(  )  Coupler & ball: CHECKED (Raise trailer tongue, TV rear should rise as well)
(  )  Hookup weight distributing hitch.
(  )  Pick reference points on TV front & rear wheel wells.  Measure & record distance to pavement.

Front  _____      Rear  _______

(  )  Chains to spring bars: ATTACHED

(  )  Coupler: LOWER onto ball and LATCH
(  )  Bottom knob of trunnion: SET into lower socket of ball mount & SLIDE knob into top slot of ball mount.

(  )  Snap up brackets: POSITIONED on “A” frame so chain is vertical.  TIGHTEN bolt securing brackets to frame.

(  )  Raise trailer tongue & TV rear with tongue jack.  Lower yoke of snap up bracket until it’s parallel with the ground, and slip the closest link over the hook (if there are less than 5 links between hook & U-bolt adjust ball mount angle rearward & repeat procedure).  With snap up bracket handle over the yoke, raise until yoke has passed “over center.”  Slide safety pin through the small hole to lock yoke in place.  Repeat other side.

(  )   Lower jack.  Re-measure front & rear wheel well distances.  Preferred that rear of TV settle same or more than front.  

If Front settled more than Rear -- increase links between yoke hook & spring bar.

If Rear settled more than Front -- reduce links.

(  )  Check TM level.  Readjust ball mount angle or position.

(  )  Ensure bar & chain can move when turning corner.

(  )  Attach safety chains.  Cross cables & wrap around tow bar legs to keep from dragging.

(  )  Check security of hutch, coupler, & other equipment.

(  )  Attach electrical cable. 

 (  )  Tow Wiring: CHECK, CONNECTED not touching ground, loose enough to make turns without disconnecting or damaging wires.  

(  )  Running Lights, Brake Lights, Turn Signals. Hazard Lights: CHECKED, WORKING

(  )  Raise tongue jack & stow handle. 

(  )  Check brakes and adjust brake controller if necessary.

(  )  Check all items securely fastened.

(  )  LAST CHECK -- trailer jack, tongue support, and all four stabilizers are raised & locked.

(  )  Remove wheel chocks & stow.

(  )  Check side and rear view mirrors for good visibility.

Other considerations

· Check maps and routes.

· Drive with care and don’t forget there is a trailer behind you.

· Each time you stop, check TM & TV; tow bar, base plate, cables, tires.  Make sure TM wheels are not hot to touch.  If they are, you have a brake or bearing problem.  

· Each day before you depart, check lights.

· Make sure you have a second key for TM & TV.

· Never allow yourself to be interrupted while hooking up.

· Between trips, clean tow bar & cables.  Clean and lubricate all parts of the tow hitch as required.

· USE & FOLLOW CHECKLISTS.

Pulling Out

(  )  Ensure levelers are stowed.

(  )  Throw out last of trash.

(  )  Take one last look at hitch & lights.

(  )  Take one last look around site.  Did you forget anything?  Is it clean?

(  )  Pull out of site slowly.

Towing

Watch the tachometer to identify when the torque converter has unlocked itself. When this happens, the torque converter will churn the automatic transmission fluid (ATF), causing the transmission temperature to rise. If allowed to continue, this can overheat and damage the transmission.

About 1-2 seconds after your transmission has changed gears, you SHOULD see the RPMs drop off by about 150-200 (while holding constant speed). This occurs when your torque converter "locks up", which it does to improve efficiency and keep the ATF temperature down. When the converter is "locked", there is much less stress on the ATF, because it isn't being called upon to do much of the energy transfer anymore. 

A sudden RPM jump of 200-300 indicates the converter has unlocked. This will happen when you need more torque to maintain speed, such as when climbing a grade or towing into a headwind. If the converter stays unlocked for any long period (over a minute or two), manually shift down (from overdrive to 4th, or from 4th to 3rd), which will allow the engine speed to rise and the converter to lock up again.

Learn to recognize lock and unlock, and adjust your driving (with and without the Trailer) so that you're driving locked almost all the time, with only a few moments of "unlocked" time when you (or the vehicle itself) actually shifts. 

It's a good idea to downshift ahead of time when you see a hill ahead that you KNOW the vehicle won't be able to handle without unlocking (if you stay in your current gear). Do your downshift shortly before you start climbing the grade.

Learn to manually downshift on long downgrades to avoid brake fade. The rule of thumb is to choose a lower gear that'll let you descend the grade while maintaining your speed without using the brakes. NEVER coast in neutral with a trailer!

Daily Hitch maintenance when towing

(  )  Drop of oil at WDH contact areas with ball mount.

(  )  Clean ball & coupler sockets and coat ball with grease

(  )  Check spring bar chains and U-bolts for wear.

(  )  Check that all bolts are properly tightened and hitch pin and clip are securely in place.

(  )  Check electrical hookups, all lights work, and safety chairs are connected properly.

WDH Lubrication

Backing-up the Trailer
1. Your spotter stands behind the TM, to one side, within your field of view.

2. The spotter POINTS in the direction that the REAR of the TM should go. 

3. You put your hands on the BOTTOM of the steering wheel, and move it in the direction that the spotter is pointing.

Note:

· The spotter's other job is to stay in your field of view as the rig moves. Like the sticker says, "If you can't see my mirrors, I can't see you.". The spotter can stand on either side of the TM, as needed, but MUST be in your field of view.

· If you lose sight of the spotter, STOP.

· The spotter doesn't SAY anything. He/she points, and gestures GO or STOP. That's all. It is entirely too easy for the driver to fail to hear something that the spotter yells.
· Back slowly. Stop often. There is no hurry.

SETUP (TrailManor & Campsite)

Disconnect Trailer
(  )  Trailer: CHOCKED

(  )  TV to TM Electrical Connection: DISCONNECTED
(  )  Emergency Breakaway Lanyard: RELEASED

(  )  Hitch: DISCONNECT

Open Front Shell

[image: image7.jpg]


(  )  Four Corner Draw Latches [A] (white) two each side near the front and rear corners (both sides): RELEASE

[image: image8.jpg]


(  )  Four Hold Down Latches [B] (black handles) two midway each side; 1 each side for front section, 1 each side for rear section: RELEASE (roofs will spring upward a few inches when you unlatch these pins)

(  )  Front shell (from front): PULL OPEN  (Firmly grip the bottom front edge of the front roof section at an off-center point; never grasp or pull from the center of the section.  Pull straight out gently, don’t lift; as you pull out, the roof section should  raise.  Don’t pull or exert pressure on the front window screen!)

(  )  Continue pulling: RAISE SECTION FULLY 

[image: image9.jpg]


(  )  Front bed: PULL OUT as far as it will go  (bed support braces will swing into position as you pull bed forward)

(  ) Front Corner Latches [C] (one on each side): SWING UP  Align pin with hole in square support bar and insert on each side.  

(  )  FRONT SLIDEOUT MODELS ONLY: After lifting roof section & securing with the corner latches and square aluminum support tubes, grasp handle above gas bottle, & pull living room out toward you.

[image: image10.jpg]


 (  )  Window Rock Guard: RAISE
Open Rear Shell

Verify rear corner draw latches and side hold down latches were released previously in step 1 above.

(  )  Rear shell (from rear): PULL OUT same as you did for front using off center grip and outward pull like in step 3 above. 

(  )  Rear Bed: PULL OUT as far as it will go (Bed support braces will swing into position) like in step 5 above.
(  ) Rear corner latches & stabilizer bars [G]: SWING UP.  Align and insert pin into a hole in matching bar just like was done for the front section in step 6 above.  

 (  )  Window Rock Guard: RAISED
Configure Door

(  )  Steps: LOWER 

(  )  Upper Door: UNLATCH, lock to side of trailer 

(  )  Lower Door: UNLATCH lower door clip 

(  )  Door Jamb: PUSH OUTWARD into place. Insert pin sticking out of top of door into Spring Clip on door post.   

(  )   Two door sections: ALIGN and LOCK TOGETHER using the rotating Door Tab (white rectangular plastic) onto the clip. 

(  )  Left section of Door Jam: INSERT INTO SPRING 

(  )  Insulated Door Jamb Flap: SECURED 

(  )  Check that door closes 
Level Trailer 


(  )  Front-to-back: LEVEL first using tongue jack (wood block under tongue jack post
(  )  Place wood block under tongue jack post
(  )  Side to side: CHECK level  
(  )  Stabilizers: CRANK DOWN (start at rear, crank down low side rear corner stabilizer first until level. Place wood clock under stabilizer if necessary.
(  )  Side-to-side: CHECK level
(  )  High side front stabilizer: CRANK DOWN until it bears weight

(  )  Side-to-side: RECHECK level
(  )  Remaining Stabilizers: CRANK DOWN until they just take the trailers weight

(  )  Both axis: RECHECK level
(  )  Wheels: CHOCK

Hint (1): anytime you adjust ANY jack, you need to recheck level on both axis

Hint (2): Level initially after you take the TM home.  Get it good and level and then install bubble levels at the corners to help in all future leveling.  Makes it much easier than using a torpedo level each time.

Hint (3): The refrigerator is very prone to degraded operation if it is not level.

Outside

(  )  Shore Power main CB: OFF
(  )  Shore AC Power Cable: CONNECT
(  )  Shore power AC CB: ON
(  )  Sewer line: CONNECT
(  )  Gray Water Tank: DRAIN if any water was left in.  Do not leave GRAY valve open to prevent sewer gas from getting into TM.  Only open valve when periodically draining Gray water tank.

(  )  City Water & pressure regulator: CONNECT & turn ON  

(  )  LP Tanks: OPEN
(  )  Awning: LOWER and STAKE
(  )  Set up outside furniture, awning lights, carpet, etc.

Inside

(  )  FRONT Red Bed Pin: INSERTED into matching holes (each side of sliding bed tray)

CAUTION: Do not climb on beds until pins are inserted in locked position

(  )  Insulated Side Flaps: LOWER & SECURE using Velcro

(  )  Raise Wardrobe

(  )  Clearance: ENSURE ADEQUACY by pressing right ankle slightly against lowered bathroom wall

(  )  Wardrobe Handle: GRIP with right hand

(  )  Wardrobe: RAISE and TILT SLIGHTLY BACKWARD
(  )  Left hand: BETWEEN Top wardrobe and ceiling to prevent ceiling damage

(  )  Final Position: SLIDE to final position ON COUNTER  (prevent it from sliding on counter top)

(  )  Raise Bathroom

(  )  Hinged bathroom corner door: CAREFULLY RAISE and SLIDE TOWARD OUTER WALL

(  )  Two  door parts: LATCHED
(  )  Hinged folded bathroom walls: HOLD TOGETHER and RAISE TO VERTICAL

(  )  Hinged wall: SWING TOWARDS YOU to form a corner/wall and LATCH in TWO PLACES (to lower section of wall and to bathroom door header)

(  )  Rear red bed pin: INSERTED into hole in bathroom wall

(  )  Refrigerator Power: RESELECT
(  )  Refrigerator DC Fan: OFF
(  )  Hanging Cabinet: MOUNT
(  )  Insulated Flaps: LOWERED and SECURED
(  )  Heat &-or A/C: ON & SET as required

(  )  Water pump: ON
(  )  Water heater: ON
(  )  Roof Vents: SET
(  )  Toilet: CHARGED
(  )  Antenna: RAISE;    Booster: ON
(  )  TV & microwave: POSITION & CONNECT
TEAR DOWN (Pre-trip):
INTERIOR

(  )  Outside Sewer Valve: CLOSED; then PULL inside toilet DUMP valve.  Clean toilet, & dump water one more time.

(  )  Loose items (coffee maker, TV, microwave, etc.): STOW
(  )  Refrigerator travel bars: POSITIONED

(  )  Cabinet loose items: CHECKED
(  )  Dismantle Bathroom

(  )  Shower curtain: STOW on rear bed
(  )  Rear Red Bed Pin: RETRACTED
(  )  Bathroom wall: UNLATCHED and SWUNG UPWARD
(  )  Folded bathroom walls: HOLD FIRMLY together and lay them in bathroom area 

(  )  Door sections: UNHOOK and PULL the front wall/door inward a few inches

(  )  Door/Wall: LAY in bathroom area
(  )  Store Wardrobe
(  )  Left Hand: PLACE BETWEEN wardrobe & ceiling

(  )  Wardrobe: TIP BACKWARD slightly with right hand, grasp base with right hand, and slide cabinet fully over the center isle

(  )  Front end: LOWER a bit and reach up with your right hand and GRIP HANDLE located on top of wardrobe

(  )  Lowered bathroom wall: PRESS RIGHT ANKLE AGAINST to ensure adequate clearance while lowering wardrobe 

(  )  Wardrobe: LOWER onto its side on the floor   

(  )  Dismantle Front

(  )  Insulated Flaps: RAISE and SERCURE to walls

(  )  Red Bed Pins: RETRACTED from holes

(  )  Front Curtains: PULLED to CENTER
(  )  Seat Cushions: LAY FLAT

(  )  Bedding: TUCKED INSIDE bed frames

(  )  Cabinet doors and drawers: CLOSED

(  )  Hanging cabinet: DISMOUNT & stowed. 

(  )  Drapes: OPEN & TIED BACK 

(  )  Windows: CLOSED 

(  )  Interior lights: OFF 

(  )  Porch light: OFF

(  )  Night lights: UNPLUGGED & stowed 

(  )  Water purifier: In container in sink? 

(  )  All gear below bed line 

(  )  Refrigerator Power Selection: DC 

(  )  Fridge DC fan: ON 

(  )  Water heater: OFF; tank drained

(  )  Stove: OFF 

(  )  Heater and/or A/C: OFF

(  )  Water pump: OFF

(  )  Antenna: DOWN;     Booster: OFF

(  )  Upper screen door: REMOVED 

(  )  Kitchen gear: STOWED

(  )  Distribute weight inside for optimal towing.  Keep weight distributed so that the bulk is carried by the axle and hitch ball.  Keep amount of items carried at the rear of the trailer to a minimum.  Heavy items at rear will induce sway while towing.

(  )  Double check for folding clearance

(  )  Steps: FOLDED

(  )  Doors: SEPARATED;  Lower in TRAVEL position, Upper latched OPEN?

EXTERIOR

(  )  LP Tanks: OFF 

(  )  Battery wiring: CHECK

(  )  Battery condition: CHECK water in cells; voltmeter 13 - 14 volts 

(  )  Front rock guard: LOCKED

(  )  Tongue & Hitch:  LUBED 

(  )  Safety Chain Latching pin: ATTACHED

(  )  7 pin umbilical cord: CHECK & contacts CLEAN

(  )  Trailer brake release cable: CHECK

(  )  Draw bar handle: STOWED in the tow vehicle

(  )  Black draw bar receiver hooks: TIGHT on frame

(  )  Awning Lights: STOWED

(  )  Outside items (chairs, grill, carpet, flag, etc.): STOWED

(  )  Awning:  RETRACT;  handle & center span stored under bed

(  )  Trailer brakes: CHECK

(  )  Wheel lugs: TIGHT

(  )  Wheel bearings: LUBED

(  )  Tires (plus spare): CHECKED; inflated to 50 psi?

(  )  Stabilizer jacks: RETRACT UP & LUBED

(  )  Stabilizer hand crank: STOWED

(  )  Ensure sewer line connected and supported.

(  )  Black water valve: OPEN; wait until black water drains

(  )  GRAY water valve: OPEN (use gray water to rinse sewer line)

(  )  Plumbing: LEAK FREE

(  )  External plumbing valves: CLOSED under trailer

(  )  Sewer line: CAPPED

(  )  Tank fill connection: CLOSED

(  )  City water hose & Regulator: DISCONNECT & STOW

(  )  Gray & black water valves: CLOSE

(  )  Sewer Line: DISCONNECT, RINSE with garden hose, STOW

(  )  Rear tool box:  CLOSE and LATCH

(  )  AC cord: DISCONNECT & STOW

(  )  Cable TV & telephone line if used: DISCONNECT & STOW

(  )  AC surge protector: DISCONNECT & STOW

(  )  Hold down clamps: CHECK

(  )  Roof vents: CLOSED

(  )  TV antenna: DOWN;   Booster: OFF

(  )  Towing mirrors: INSTALLED

(  )  Steps: FOLDED

Trailmanor Tips

(  )  Cleaning the Outside Surfaces.  Scrubbing Bubbles works well.  Spray it on, let stand a few minutes, wipe off.  Does a good job on black streaks as well.  Other products to also consider: Purple Power (automotive stores), Kaboom (Dollar General Store), Greased Lightening (WalMArt), Soft Scrub (careful, because any kind of cleaner with bleach can take the color out of other material).

(  )  Waxing the Outside.  Protectal (Camping World or WalMart) works well.  Spray on, buff dry.  Excellent shine lasts through several washings, also prevents dirt buildup.

(  )  Cleaning the Curtains.  Use Tuff Stuff (avail at WalMart and automotive stores) upholstery cleaner.  Spray curtains while hanging.  Let dry & vacuum.  They’ll look new and no shrinking.

 (  )  Inside Cleaning.  Greased Lightening works well on cleaning the top as well as the underside of the flaps.  Spray on, let soak, wipe off.  Spray the flaps now & then with Protectall, spray and bull (cleans and repels dirt.

(  )  Gray Water tank.  When hooked up at a site, it’s a good idea NOT to keep the gray water valve open.  By allowing the tank to fill and empty periodically, you can use the gray water to flush the sewer hose after black water dumps.  Additionally, by keeping the valve closed, you’ll eliminate sewer gases and smells from coming up through the drains into the TM.

Water Heater Use Options

OPERATION USING PROPANE
1. Hot water tank - FILL 
2. Turn on propane (gas) supply. 
3. Turn switch to ON; note amber light illuminates. 
4. Observe burner light off (amber light extinguishes) 
NOTE: If burner does not light on first try, the system will lockout. If lockout occurs before main burner lights, turn switch OFF for 5 seconds before turning switch to ON position. 
[Continue as written in manual]: The first start-up of the heater may require several ignition cycles before all air is purged from the gas lines. Etc.....  
  

OPERATION USING ELECTRIC HEATING ELEMENT 
1. Hot water tank - FILL 
2. AC electrical power - ON 
3. Switch used for propane heating: Ensure - OFF 
4. Go OUTSIDE trailer to switch electric heating element ON 
5. Water heater access panel - REMOVE 
6. Cotter Pin-guarded ON / OFF switch - LOCATE 
7. Cotter pin - REMOVE (Use needle-nosed pliers) 
8. Switch: Press to-  ON 
NOTE: It is easy to misplace/drop the cotter pin when removed. 
Handle with care, and keep in a secure location. 

OPERATION USING BOTH

You can operate using both propane and electric.  You will realize a faster recovery time on the hot water using both, just remember to turn them both off when you close up.
 

TURN WATER HEATER OFF 
1. Turn switch to- OFF 
2. Insert Cotter Pin (if electric element was in use) 
3. Propane supply- OFF 
4. Drain water heater if desired (necessary if freezing temps anticipated)

Trailmanor Improvement Projects
Electrical

· Replace plastic wire nuts with water proof ones (break away switch junction, both wheels brakes.

· Make battery minder adapter to provide secure & safe connection via TM tow vehicle power cable.

· Add 2nd 12 volt battery.

· Add Link-10 battery monitor in 2” round opening to left of radio.

· Upgrade converter to well filtered 7300 series.

· Replace outdoor porch light with amber bulb.

· Clean up wiring using UV proof zip ties for a neater appearance.

· Add wiring mod to provide AC power when closed.

· Upgrade speakers to 2-way design.

· Replace ceiling bulbs with lower wattage.

· Install low drain florescent lights in place of 1 or 2 incandescent.

· Install 110 volt outlet under table.

· Create a chain light to hang over table and works off 12 volt.  The bulb is a 12-volt florescent equal to a 75 watt tungsten but using 25% power.

· Install battery powered “moon light” inside cabinets, wardrobe, & rear storage.

· Install outlet in hallway near bed (clock or elect blanket).

· Make 12-volt extension light that hangs under awning.  Plugs into 12-volt receptacle.

· Add Solar panels.

· Install battery isolator to isolate converter from tow vehicle.

Bathroom

· Make a cover for vent on side of tub.  In fall, cold air comes through opening.  If it’s windy you can also feel air coming in.  Use ¼ bendable Styrofoam.  Mount with Velcro.  When you want to cover vent, just mount on Velcro.

· Mount Rubbermaid towel holders.  Base screws to the wall.  Towel holder slides over base.  You can fold bathroom walls without the bases interfering.

· Replace vinyl shower curtain with a nylon one that feels like cloth.  Dries well and does not get brittle.

· Trim bathroom cabinet doors so that they open fully.

· Add over the door towel hooks or bars.

· Trim shower curtain to length.

· Make hands-free shower head holder.  Use over the door hooks, dispenser, & shower holder.

Kitchen

· Glue Velcro to wall behind stove.  Glue Velcro to back of multi-hook utensil hanger from WalMart.  Hang pot holders, can opener, butane lighter, & other cooking utensils.

· Add paper towel holder next to sink.  Glue over-the-door hooks to back of towel holder & hang over top of bathroom wall.

· Add stove top cover.  Be sure there are rubber pieces on bottom to keep from bouncing around in transit.

· Build a simple hanging cabinet base to sit it in while in transit.  Use 2X2s for the sides.  Glue a 2X2 fairing strip on cabinet bottom.  Attach little rubber stops to the corners so that the cabinet stays in place.  Paint white.  Now there is room for an over counter plug-in light.  You can also install a paper towel holder all the way to the rear.

· Attach a spice rack on side of wardrobe wall.  Screw base hooks into wall and slide rack over bases.  Remove when traveling.

· Build & install drawers on roller slides in kitchen cabinets.

· Build microwave stand with drawer to fill space next to stove.

· Install level-type faucet.

· Glue plastic knife safe inside wardrobe or under sink.

Structure, Frame, and Body

· Caulk all seams underneath.

· Reinforce under large cabinet (across from bathroom door) to hold the weight of the microwave more securely.

· Glue bubble level to tongue right in front of jack mount.

· Install interior “rub strips” where ceiling halves touch.

· Add bike rack (Swagman 64600 Towing, Folding Hitch Mounted 3 Bike Racks and Carrier)
· Replace slippery round door knob with lever-type.

Plumbing

· Build “Hands-Free” Shower head holder.

· Add heater to gray water holding tank.

· Upgrade LP tanks to ones with visual gauge.

· Reroute LP hose from regulator to the trailer body connector.  This hose hangs down, & is lowest part of the trailer.

· Install hanger & route an LP gas line for an outdoor grill.  Also modify folding table to attach to this same hanger.

Appliances & Heater

· Add mud dauber screen kit to cover outside heater openings.

· If furnace cover constantly comes loose, drill holes larger and install nut, bolt, & lock washers.

· Install remote sensing thermometer in refrigerator.  RV Parts Outlet has a digital thermometer with remote sensor (Part No. 16-0170)

· Add solar fan to refrigerator compartment.   Fan avail from RV Parts Outlet by Valterra (Part No. 22-0157).

A/C and Ventilation

· Add Max-Air kits to roof vents.

· Upgrade A/C filter to an electrostatic one.

· Add an A/C shroud brace.

Safety

· Mount a small CO detector a few feet from smoke alarm.

· Add heatproof brace to center of stove grate so that it doesn’t sag under a heavy pot.

· Add step rug to entrance step to reduce slip hazard.

· Rounded wheel well modification (older models)

Winterizing Your TM

Note: The TM factory states that the TM requires no special tools or materials to prepare it for storage in freezing conditions.  Simple draining of the water system, as described in the Owner's Manual, is sufficient.  In fact, this is one of the main selling points of a TM.  However, several TM Owners who live and store their TMs in areas where the winter temperature goes well below freezing have suggested additional winterization steps “just to be sure.”   if you feel more comfortable knowing that you have blown out the water lines and/or added antifreeze to the water system, here are the steps.  In most cases these aren’t necessary, but owners have suggested them as a “belt and suspenders” approach to winterization when storing a TM outdoors in very cold (below zero) climate.

(  )  Drain and flush fresh water tank 

(  )  Drain and flush gray water holding tank 

(  )  Drain and flush black water holding tank 

(  )  Drain and flush hot water tank 

(  )  Open low-point drain lines under TM: 

(  )  Open the hot and cold faucets (including external shower) 

(  )  Uncap the low-point drain lines; let water drain completely 

(  )  Recap Drain Lines 

(  )  Close the hot and cold faucets 

(  )  Blow out the water lines (optional)

(  )  Screw on compressed air adapter onto main fresh water inlet 

(  )  Apply compressed air, keeping pressure to less than 20 psi 

(  )  Open each faucet, one at a time, to force water out of lines 

(  )  Make sure to open each faucet in the TM, including both inside and outside showers  

(  )  Open hot water drain plug and blow out the water in this tank 

(  )  Remove compressed air and compressed air adapter 

(  )  Replace drain plug in hot water heater and close all faucets

(  )  Put Antifreeze in the water lines

Use RV Non-Toxic Antifreeze ONLY.  Approximately 1-2 gallons should be plenty (This is an alternate procedure to blowing out the water with compressed air.  If you don’t blow out the water, consider this as a precautionary alternative).

(  )  Make sure water pump is off and all faucets are closed 

(  )  Close the Water Bypass Valve to your hot water tank.  NOTE: If you don't have a Water Bypass Valve for your hot water tank, seriously consider having one installed.  Otherwise, in addition to the water lines you will end up filling the hot water tank with antifreeze.  It's not harmful, but you'll use an additional six gallons of antifreeze.

(  )  Disconnect the water line where it joins the fresh water tank - or - If your TM is so equipped, shut off the valve coming from the fresh water tank and open the valve for the winterizing inlet line 

(  )  Place the water inlet line (either from the main system or the winterizing line) into the jug or other source container with the RV antifreeze. 

(  )  Switch on the water pump; it will start to suck up the antifreeze into the lines 

(  )  Open each valve of each faucet slowly, one at a time, until the red antifreeze starts coming out.  Once flowing, shut off the faucet valve.
Note: If for some reason you can't drain the water lines using the low-point drain lines and you can't blow out the lines with compressed air, you will have to wait until the antifreeze pushes out the fresh water in the lines before closing the valve.  A rule of thumb; don't shut off the valve until the antifreeze starts coming out. 

(  )  Remember to also do this for both inside and outside showers 

(  )  Shut off the water pump 

(  )  Remove the inlet line from the antifreeze, then either: Re-attach the water line to the fresh water tank - or - Close the winterizing inlet valve and reopen the fresh water valve, if your TM is so equipped. 

(  )  Pour a small amount of antifreeze down each drain to ensure that the sink traps have antifreeze in them. 

(  )  Pour a small amount of antifreeze in the toilet bowl also.  Note: Don't flush it into the holding tank. 

(  )  Before closing up TM, spread softener towelettes around.

De-winterizing the Water System

Note: If you winterized the system with antifreeze, the pink antifreeze must be well-flushed before first use.

(  )   Fresh water tank: FILL to ¾ full

(  )  Fresh Water Tank: ADD 1 to 2 capfuls BLEACH

(  )  Shake unit well to mix bleach & water.

(  )  Trailmanor unit: OPEN

(  )  Water Heater Bypass: BYPASSED

(  )  Water Pump: ON

(  )  Water Taps: OPEN one at a time until water runs clear.  (Don’t forget showers inside & out)

(  )  Let sit overnight

(  )  City Water: CONNECT

(  )  Taps: FLUSH all for at least 5 mins each

(  )  Water Heater Bypass: FILL

(  )  Fresh Water Tank: DRAIN, & REFILL with fresh water, add 1 capful bleach

(  )  Taps: FLUSH second time

(  )  Water Sources: CLOSED

(  )  Drains: OPEN and drain system (open taps to break siphon)

Acceptance Inspection

STARTING POINT 

Useful tools -- flashlight with a strong beam, screwdriver with a straight, Philips and square bits, delivery invoice showing standard equipment and ordered options, and pictures from the glossy brochure will also help in your inspection.  You will need the understanding & cooperation of your dealer for this process, as it probably involves far more depth & detail than they normally anticipate and schedule.  Make sure they know about it in advance.  (You may get a better-prepared trailer if you do!)  At the very least, tell the person doing the walk through what you intend to do, give him or her a copy of this checklist and work with them to plan the time accordingly.  A sense of humor will also come in handy!

Take your time, and INSPECT EVERYTHING.

Finally, to complete this inspection the following must be available: propane tanks full, shore power, city water and a hose, sewer connections, drain or a dump station, and fully charged battery must be connected as well.

The intent of this checklist is that at it’s completion you will ensure all systems function, the unit is free of manufacturing defects, and YOU can erect and close the TM, operate all its systems, level it, and hook it up to the tow vehicle by yourself.

OUTSIDE WALK AROUND

Plan on an hour for the walk around.  At this point, you're generally searching for anything that does not look right. 

Roof Sealing & Fixtures - ladder and get on roof. 

(  )  Seams, gaskets, and any holes: SEALED well 

(  )  Shell shrouds & covers: INTACT, UNBROKEN, SEATED, & SEALED.  Proper polyurethane caulking should have been used to seal all places where the roof has been penetrated. 

(  )  Air conditioners, vents, antennas, sewer vents, and side seams: SEALED 

(  )  Roof surface: NO bubbles (large and small), dents,  delamination, foreign objects, protruding screw, or nail heads.

(  )  A/C Mount & vent areas:  No depression or “cave-ins”

(  )  Water test:  Spray water onto roof shells after opening and ensure no leaks around vents or A/C

(  )  Caulking:  Applied liberally, smoothly, with no gaps.  Ensure that caulking is not dripped and smeared excessively

(  )  Roof Latches - operational and show no signs of overstress

Windows 

(  )  ALIGNED, SEATED, & SEALED 

(  )  Rock cover:  pins properly align

(  )  Screens:  Smooth & not torn

Entry Doors 

(  )  Gasket and seals: proper adhesive, coverage, sealed, no tears

(  )  Door Halves: ALIGN 

(  )  Alignment: sits FLUSH against INSIDE of JAMB

(  )  Locks: KEYS WORK

(  )  Operation: OPEN, CLOSE, & LOCK with out undue effort

(  )  Windows: OPERATE SMOOTHLY

Storage Compartments 

(  )  Doors: ALIGNED, GASKETS aligned, open and close smoothly 

(  )  Keys & Locks: WORK

(  )  Hinges: TIGHT & SECURE and latches hold the door tightly closed and still be easy to open 

(  )  Floor and carpeting: DRY, free of any signs of moisture that might indicate rain leakage. 

(  )  Compartment lighting (if fitted): WORKS 

Sewer & Fresh Water Connections 

(  )  Sewer & Fresh water area: nothing broken or deformed 

(  )  Valves & fittings: UNDERSTAND OPERATION 

(  )  Black and gray water valves: UNDERSTAND FUNCTION 

(  )  Low point drains: LOCATE and UNDERSTAND operation

Telephone & Cable TV Connections- Find and understand the telephone and cable connections. 

(  )  Connectors: WEATHER CAPPED & SEALED 

Propane

(  )  Regulator: UNDERSTAND OPERATION & how it switches cylinders. 

(  )  Pigtails & system: LEAK CHECKED

(  )  Main Shutoff Valve: LOCATE & OPERATE

Battery 

(  )  Box: VENTILATED

(  )  Cables: NOT RUBBING any part of the frame because that will eventually end up with a short circuit and possible fire 

(  )  Battery Type: UNDERSTAND type and how to maintain them

Paint & Siding
(  )  Finish: CHECK

(  )  Sides: CHECK for bumps, dents, depressions by siting down the side of the unit 

(  )  Siding: INSPECT by dividing each side of the unit into 2, 3 or 4 sections and inspect for color variations, dents or irregularities

(  )  Ends: Same procedure as sides

(  )  Vinyl Graphics: Smooth & free of air bubbles

(  )  Decals: Edges NOT LIFTED

(  )  Painted graphics: FREE FROM OVERSPRAY where masked

(  )  Access panels:  Not warped and all hardware present

Tires and Wheels 

(  )  Inflation: CORRECT PRESSURE

(  )  Lug Nuts: TORQUED

(  )  Jack: Verify type and jacking point locations

(  )  Lug Nut Wrench: VERIFY SIZE

(  )  Spare: CHECK condition & pressure 

(  )  Spare Carrier: UNDERSTAND operation

(  )  Wheels:  Properly balanced

Open and Close Unit
(  )  Corner latches:  work properly, snap shut, all hardware present, mounted tightly

(  )  Hold Down latches:  Engage and disengage freely, all hardware tight

(  )  Corner Swing up latches:  Operate freely, pin aligns with hole in square bar

(  )  Roof shells:  Open and close without extensive effort.  (The effort needed to open and close roof shells is a function of the torsion bar adjustments.  If too much effort is required, adjust the torsion bars and try again)

(  )  Beds:  slide freely and latch properly

Awnings

(  )  Extension/Extraction: CORRECT OPERATION

(  )  Springs/Locks: FUNCTION PROPERLY and ALIGNED 

(  )  Mounting Points: VERIFY SOLIDITY

Chassis Inspection - Put on some old clothes or coveralls and get a good-sized piece of cardboard or carpet to make it easier to lie on you back while checking around under the trailer. If it's possible to do so without jacking up the rig, it's a lot easier, but do what makes sense to you.

(  )  Wiring: SECURED, property tied, & not rubbing

(  )  Frame:  Straight and not sagging.

(  )  Finish:  Rust free and evenly applied.

(  )  Hardware:  All mounting hardware tight

(  )  Stabilizer Jacks - look for bends and check operation

INSIDE FIT AND FINISH

Now its time to go inside. In general you are looking for things that are not finished correctly since it is really too late to inspect the design of anything.

Cabinets - 

(  )  Inspect & open all of the cabinets to insure that all the hinges and latches work well. 

(  )  Drawers: Pull each drawer out to its stop, return it closed and then try to open it like road vibration might do. 

(  )  Pipes/plumbing/wiring: No water leaks and that all the wiring and pipes are well fastened. 

(  )  Linings: FASTENED SECURELY

(  )  Finish: CHECK for delamination or loose edges on molding or vinyl wraps (you may want to wear gloves for this part)

(  )  Wardrobe: Open and close all closet doors checking for free operation and proper alignment.  Hanger rods should be properly fastened and secure.

Molding & trim - Go over all the trim on walls, doors & furniture. 

(  )  Fit: Fastened on well and not loose or ready to come off

(  )  Nails/staples: None protruding

(  )  Velcro:  Properly applied throughout

(  )  Gap seals:  All present and properly mount to velcro

Lighting - Operate every light switch and observe its function. 

(  )  Monitor Panel: CHECK battery level 

Battery Disconnect Switch: LOCATE and verify operation 

NOTE: At this point, only 12V lighting can be tested, as the unit is NOT connected to shore power yet

Furniture - Examine every piece of furniture to check for construction, upholstery, pattern and cloth matching. 

(  )  Dinette: MAKE INTO BED 

(  )  Sofa(s): MAKE INTO BED

(  )  Dinette table:  Swings and mounts properly  

Drapes - Check for alignment. 

(  )  Valences: SECURE

Counter Tops - Inspect all counter tops for alignment and fastening. 

(  )  Trim: TIGHT

(  )  Caulking: PROPERLY APPLIED

(  )  Sink & Faucets: PROPERLY INSTALLED

(  )  Counter tops:  No delamination or gluing voids

Windows - Open and close every window and operate the latches. 

Pay particular attention to the safety egress windows or emergency windows and make sure they operate smoothly & easily.

(  )  Hardware:  All screws and hardware properly installed, no missing knobs 

Floor Coverings - Inspect carpet and other floor coverings in all corners to insure that they have been properly fastened down. 

(  )  Tile: FREE FROM GOUGES/ 

(  )  Carpeting:  Properly installed, stain-free

Wall Coverings - Check to make sure that all the wall coverings actually cover and join properly.  Look for any discoloration or patch jobs that may cover hidden problems.  Try to find any places where it is not perfect since now is the time to get it fixed while matching patterns are in stock. 

(Some folks suggest ordering extra fabric, carpet, and wallpaper now so that matching material is available to make small modifications or repairs at a later date.)

Sinks, shower tub, toilet:

(  )  Finish:  No scratches, gouges, or cracks

OPERATION TEST OF ALL HOUSE SYSTEMS

You should be about two hours into to the PDI by now and you are ready to test all of the house type systems. 

Shore Power System- Now is the time to connect up to shore power. 

(  )  AC cord: Pulls out correctly, , confirm the length and inspect the plug for proper attachment

(  )  Inside the unit: CHECK any 110V lighting and switches.  (If you have a 110V receptacle tester, check all outlets for proper wiring/polarity.) 

(  )  GFI-protected outlets: TEST,  Understand which receptacles "down stream" from the GFI are protected. 

Any electrical problems here should be corrected immediately.

Converter - Confirm the operation of the converter/charger that is installed. 

(  )  Turn on several interior lights to create a load for the converter and confirm no excessive converter noise or vibration. 

(  )  Have the PDI person explain the operation of the converter, the AC circuit breakers and the DC fuses. 

(  )  Make sure that there is a written list of the loads connected to each fuse or breaker.

Water Pump - Fresh water tank needs to be full so you can test the function of the water pump. 

(  )  After turning it on, you should hear it pump for several seconds, even up to a minute to create enough pressure in the system. 

(  )  If the pump does not shut off, there is a problem. 

(  )  Run water in the kitchen and bathroom sink and notice that the pump will come back on until proper water pressure is restored. 

(  )  Now is the time to fix a noisy pump if it is vibrating or making any irritating sounds.

City Water System - Turn off the pump, connect up to city water (use a regulator if overly high pressure is suspected) and confirm that the connection works correctly.

(  )  Leaks: NONE

(  )  Fixtures: CONFIRM OPERATION

Gray Water Tank - Re-fill the fresh water tank if necessary and run water into the gray tank to verify the gauge reading and that there are no leaks. 

(  )  Tank: FILL until water comes up in the shower will make it easier to find leaks inside & out. 

(  )  Gauges: CHECK accuracy

(  )  Leaks: FIX

(  )  Tank: DRAIN, after toilet is checked, using sewer hose

(  )  Drains:  Tight and no leaks

Toilet  

(  )  Toilet: CHARGE, ensure pump primes, flush, ensure water circulates

(  )  Leaks: NONE

(  )  Tank: RINSE & Drain

Water Heater - Try the water heater on propane first.  Ensure propane tanks are on. 

(  )  A few seconds after you turn it on, you should hear the click of the igniter and the small pop when the burner lights. 

(  )  The red light should stay on until that process happens. 

(  )  If it does not ignite, then there is a problem. 

(  )  AC: Switch to AC and confirm operation 

(  )  Make sure you know the location of the electrical switch at the water heater and the correct operation of the interior switch.

(  )  Bypass valves: UNDERSTAND operation for winterizing

(  )  Confirm that hot (or warm water depending on how long the water heater has been on) comes out of the hot tap at the various sinks.

Furnace - Now its time to understand the operation of the thermostat that controls heating and sometimes the air conditioning. 

(  )  Furnace: ON and set a temperature demand that is at least 10 degrees hotter than ambient temperature.  In about 30 seconds, you should hear the furnace fans come on. 

(  )  Shortly thereafter you should hear the click of the igniter and the sound of the burner. If not then there is a problem. It could also be taking a while for propane to get to the heater, so don't despair.

(  )  Let the furnace blow and you should get hot air at about 110 degrees coming out of all vents. Check each one. 

(  )  Now turn the furnace down and the hot air will gradually turn cooler and the fans will eventually stop after the furnace has cooled sufficiently. 

(  )  During this process have someone with a good nose checking for any smell of material getting too hot, or exhaust coming out.

Air Conditioner - Some air conditioners also have a heat strip or heat pump feature so now is the time to verify these functions. 

(  )  A/C: ON 

(  )  After a couple of minutes, cool air, 20 degrees cooler than ambient, should be coming out vent 

(  )  Learn how to clean the filters at this time.

(  )  Leaks:  None, either from condensation or around mount seals

Propane and Carbon Monoxide Alarms  & Smoke Detector - The PDI person should have a small canister of gas that can be sprayed at the alarm to test its operation.  Have them perform this test while you watch and learn how the alarms work.

(  )  Smoke Alarm: NEW BATTERY, TEST

(  )  Fire Extinguisher

Refrigerator - Most modern refrigerators work on propane or AC and have an automatic mode that gives preference to AC and then will switch to propane if AC power is not available. 

(  )  Understand the controls and the status lights and set the unit on propane. The TM may need to be unplugged for this to happen. 

(  )  Go outside to the refrigerator vent grill and make sure that the propane heating column is lit and heating. 

(  )  While the refrigerator grill is open, check to make sure the drain line is positioned for proper drainage.

(  )  Set the temperature at the highest cooling setting, because setting it to lowest will typically cause the coils to collect moisture and ice up. 

(  )  Come back in about 10 minutes to feel that the coil/fins is actually starting to cool.

TV Antenna and Switching - For the most through test, bring a small AC/DC TV with you for the initial test 

(  )  Review and understand the switching system that allows the selection of viewing channel on the front and rear TV 

(  )  Raise the TV UHF/VHF antenna and learn how to turn on the amplifier and the DC outlet. 

(  )  Find out the power rating of the DC outlet and compare it to the load of the equipment you will connect to it. 

(  )  Activate the control on the front TV that scans for local stations. 

(  )  Learn how to rotate the antenna to maximize the quality of the picture. 

Air Vents - Test the operation of kitchen and bathroom air vents making sure they open and turn on properly (if powered). Verify that they retract and close tightly.  Check any other vents for proper operation.  Ensure the seals make them leak free.

Propane Stove - Turn on one burner of the stovetop while the AC's and Microwave are running and the automatic igniters should cause a strong spark to light the burner. 

(  )  Turn on the other burners to verify that there is enough propane flow to operate the refrigerator, water heater and all the burners. 

(  )  If everything is OK, turn off the burners on the stove. 

(  )  If your unit has an oven, then understand how the pilot is lit and verify its operation now.

Note: Sometimes the burner igniters interfere with the operation of the thermostats for the roof AC. This is the time to find this problem.

 Tow Vehicle Calculations

First, Some Definitions
· UVW (Unloaded/Dry Vehicle Weight): The weight of the vehicle as built at the factory. In the case of a trailer, the UVW does not include cargo, fresh water, LP gas, installed or optional accessories.

· NCC (Net Carrying Capacity): The weight of all allowable, additional goods placed in or on the vehicle/camping trailer and/or trailer hitch while in tow.

· GVWR (Gross Vehicle Weight Rating): The maximum permissible total weight exerted on all wheels and, if appropriate, the hitch. The UVW plus the NCC should not exceed the GVWR.

· GVW (Gross Vehicle Weight): The actual, total weight exerted on all wheels on either the tow vehicle or the trailer. The GVW should never exceed the GVWR -- either on the tow vehicle or the trailer.

· GCWR (Gross Combined Vehicle Weight Rating): The value specified by the tow vehicle manufacturer as the maximum allowable total loaded weights of both the tow vehicle and towed trailer.

“The Rule”
A simple, relatively consistent Rule of Thumb has evolved: Multiply tow vehicle GVWR and GCWR ratings by 75 percent to calculate a generally safe, accurate estimate of the tow vehicle’s capacity.

“The Rule” is designed to provide a quick, simple and practical adjustment to published tow vehicle ratings that will serve well in almost all towing situations. It is derived from three general issues: performance decreases in normally aspirated gasoline engines, variances in towing/trailer equipment, and relative operator expertise. If one or more of these issues has been addressed, then its relative impact can be discounted when applying The Rule.

Issue One: Engine Performance Degradation
Degradation in engine performance is exemplified by statements such as this one from Ford Motor Company: “Since gasoline engines lose power at a rate of three percent to four percent per 1,000 ft. elevation,” (above mean sea level) “a reduction in gross vehicle weights and gross combination weights of two percent per 1,000 ft. elevation is recommended to maintain performance.” (Source: Ford Motor Company 2001 RV & Trailer Towing Guide, North American Fleet, Lease and Remarketing Operations, Copyright August 2000.)

Typical tow vehicle: a 2000 Ford Explorer 4x4 with 5-speed automatic/overdrive, powered by the 210 horsepower SOHC 6-cylinder engine, equipped with the 3.73 final drive – part of the factory towing package—and a Class III hitch. This tow vehicle has a UVW of about 4,110 lbs., GVWR of 5,340 lbs., rated towing capacity of 5,740 lbs., and a GCWR of 10,000 lbs.

Trailer: a 2000 Coleman Sedona that goes out the driveway right at 2,000 lbs. – well below it’s GVWR of 2,500 lbs.—and total road weight split 15 percent (300 lbs.) on the tongue and 85 percent (1,700 lbs.) on the trailer’s wheels.

Applying the Ford Guidelines: At 10,000 feet elevation, the 10,000 lb. “sea level” GCWR for the Explorer, is reduced by 20 percent to 8,000 lbs. The GVWR for the Explorer is also reduced by 20 percent to 4,242 lbs. The towable weight at that elevation is 3,278 lbs. (8,000 lbs. minus 4,242 lbs.) and since the Sedona’s weight rating does not change with elevation—at first glance everything looks OK.

However, I see a yellow flag: The Explorer’s UVW is 4,110 lbs. and its GVWR at this elevation is 4,242 lbs.—a difference (if I want to maintain sea-level performance) of only 142 lb. for the Explorer’s total carried load: people, personal stuff, fuel, trailer tongue weight, etc. Realistically, carried load with full fuel adds up to about 1,055 lbs.—making the Explorer’s adjusted gross weight 5,165 lbs. or 923 lbs. over its elevation-adjusted GVWR.

Presuming everything is working properly, will the Explorer make it through the mountains? Yes—primarily because of the large “reserve” in the elevation-adjusted GCWR. Will there be a performance hit towing to and around 10,000 feet elevation? Definitely. How will I compensate for the hit? Lower gears, slower driving, probably using the right lane a lot, and close attention to the engine gauges. But, if I proceed prudently, most likely I won’t be surprised or disappointed.

However, if both the elevation-adjusted GCWR and tow vehicle’s GVWR were below their respective actuals—and a 3,300 lb. trailer on the back of the Explorer would do it—that would be a different matter and I should be looking for a way around, not over, those 10,000 foot mountains.

The example above pertains to operation at a 10,000 foot elevation. If the operating elevation were maxed at 4,000 feet, then the tow vehicle’s GCWR and GVWR should only be reduced by only eight percent and the remaining calculations adjusted accordingly.

Issue Two: Common Factors That Limit Weight Ratings
Front-wheel drive and/or short-wheelbase tow vehicles frequently have both a lower tow rating and lower GCWR if they do not use a weight distributing hitch. These same vehicles almost always need a sway control device when towing trailers with a light tongue weight ratio. Catch-22: Some pop-up trailer manufacturers void their warranties if either weight distributing hitches or sway controls are used when pulling their products.

Tow vehicles equipped with a manual transmission generally have a lower tow rating than the same vehicle equipped with an automatic transmission.

Most tow vehicles carry a higher tow rating if the trailer has brakes—preferably electric brakes.

Lastly, A Margin of Safety
Even if we put all of the correct safety equipment on appropriate tow vehicles and trailers, those of us who are (relatively) new to pop-up trailering need an extra margin of safety. The newer among us need an ‘experience buffer’ to learn how to operate our equipment properly so that we can encounter the unexpected more calmly and decisively.

Even on flat terrain at sea level on a perfect day, The 75 Percent Rule of Thumb provides a quick and effective hedge against the unknowns that we will encounter. We could all benefit from that extra margin of safety.

Towing in Snow

1) Take it easy and allow extra time for your travel. If you need to pull over in the event of a good dump, rest and wait it out. 

2) Have your propane tanks FULL! 

3) Chains for the truck, only when really icy, if the snow is dry, you'll find it to be good for traction. Moisture in the snow = bad traction. Chains not needed for the trailer. 

4) While driving, look ahead, FAR ahead to anticipate everything going on. Start to slow down far in excess of normal stopping distances. 

5) In the event that you start to feel slippage and, you can safely pull over, do it then. Don't wait to chain up! As long as the road is snow covered, to some degree, you won't toast your chains. Don't use your cable chains on dry or wet pavement. 

6) Carry a good shovel and a tow-cable or very heavy rope in the event you need a tow. 

7) Keep your vehicle fuel tank FULL. 

8) Have enough food and water for everyone on board for 3 days. Yes, people have been isolated that long in the mountains waiting for the weather to break. 

9) Have a cell phone and cigarette lighter charger to keep your battery fully charged.[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6]
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