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Background – 

Flight Day 5 is potentially going to be loaded with dual robotic operations one of which involves pulling the carrier out of Endeavour’s payload bay. Can you tell me about that carrier, what it’s called and, and tell me about the payloads that are attached to it? 

The carrier, one of the carriers that will go up in the payload bay is called a Vertical Cargo Carrier. It has some of the big equipment we’ll use during the spacewalks. On one side of the cargo carrier are the three ORUs, Orbital Replacement Units, that we will transfer to the external stowage platform 3 on the station. That, those boxes will be what we access the next day, on Day 6, Spacewalk Number 2. So that carrier will be pulled out and put in position so that we can access those three very large, some weigh thousands of pounds, boxes. The other side of that carrier has batteries on it that will replace the six batteries on the P-6 solar array. Those will be used on Spacewalk Number 3. So that carrier will be moved later, further out robotically. It’s a very interesting choreography of spacewalks and robotics and intravehicular activities. The three large payloads or ORUs, Orbital Replacement Units, that we will be transferring from the Vertical Cargo Carrier to the External Stowage Platform 3 on Spacewalk Number 2 are the LDU, Linear Drive Unit, SGANT antenna – Space to Ground Antenna, and the pump, a pump module weighing thousands of pounds. These are three critical spares, we call them, which should they fail, the current units on the space station, it would lose serious redundancy or even lose the space station eventually. So restocking the space station with these very critical components is essential to the space station’s life and productivity on past shuttle retirement. Source - http://www.nasa.gov/mission_pages/shuttle/shuttlemissions/sts127/interview_wolf.html
Introduction

Peg Puzzle Project
https://www.youtube.com/watch?v=aAh4JIKbeD8&index=1&list=PL9eAD9_YJOoS3J5KOjEFjmcdyc47CRb8u
8 peg puzzle – (aka - insanity puzzle, Panama Canal crossing, 8 on a raft)

Get 8” Masking tape and 2 pegs (two colors) – Make three X mark about 1” apart







X
X
X




2 pegs = _____ moves






X
X
X

Get 2 more pegs (so you have two of each color) – Add two more X marks

4 pegs = _____ moves






X
X
X
X
X

Get 2 more pegs (so you have three of each color) – Add two more X marks

6 pegs = _____ moves

X
X
X
X
X
X
X

Get 2 more pegs (so you have four of each color) – Add two more X marks

8 pegs = _____ moves




X
X
X
X
X
X
X
X
X

See https://www.youtube.com/watch?v=aAh4JIKbeD8 to review number of moves

How to play – write directions or rules for the game

Activity – do one of the three puzzles below

How can you measure exactly 5 gallons only using 2 containers that are 3 gallons and 4 gallons?

Die Hard Bomb Timer - Using a 3 and 5 gallon bucket measure exactly four gallons. How (list each step of sequence)?  See https://www.youtube.com/watch?v=0Oef3MHYEC0
You have a four-ounce glass and a nine-ounce glass. You have an endless supply of water. You can fill or dump either glass. It turns out that it's possible to measure six ounces of water using just these two glasses. What's the fewest number of steps in which you can measure six ounces?

Interdisciplinary Connections


Language Arts – procedure writing


Math – number of screw rotations and rpm of tool to determine removal time


Science – spacesuits, physiology of flight


Social studies – International Space Station partners and participant nations

How can you measure exactly 5 gallons only using 2 containers that are 3 gallons and 4 gallons?

Solution

1. Completely fill the 4 gallon container. 

2. Pour 3 of the 4 gallons into the 3 gallon container, leaving 1 gallon in the 4 gallon container. 

3. Empty the 3 gallon container and pour the 1 remaining gallon from the 4 gallon container into the 3 gallon container. 

4. Fill the 4 gallon container. 

Now you have a total of 5 gallons, 4 in the 4 gallon container and 1 in the 3 gallon. 

Using a 3 and 5 gallon bucket measure exactly four gallons. How (list each step of sequence)?

Solution

You have a four-ounce glass and a nine-ounce glass. You have an endless supply of water. You can fill or dump either glass. It turns out that it's possible to measure six ounces of water using just these two glasses. What's the fewest number of steps in which you can measure six ounces?

Solution
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Confused by the answer to Ray's water-in-the-glasses puzzler? You weren't alone.

Here's what Ray posed:  You have a four-ounce glass and a nine-ounce glass. You have an endless supply of water. You can fill or dump either glass. It turns out that it's possible to measure six ounces of water using just these two glasses. What's the fewest number of steps in which you can measure six ounces? 

Here's how Ray solved the puzzler. 
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	First, fill the 9 ounce glass with water.


	[image: image4.png]froz.





	Next, pour the water in the 9 ounce glass into the 4 ounce glass, until it is full. This leaves 5 ounces in the 9 ounce glass.
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	Now empty the 4 ounce glass.
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	Now, fill the 4 ounce glass, using the remaining water from the 9 ounce glass. Once the 4 ounce glass is filled, you'll be left with just 1 ounce of water in the 9 ounce glass.
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	Empty the 4 ounce glass of water again. 
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	Transfer the 1 ounce of water from the 9 ounce glass into the 4 ounce glass.
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	Fill the 9 ounce glass with water.
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	Pour water from the 9 ounce glass into the 4 ounce glass, until the 4 ounce glass is full. Guess what? Since the four ounce glass already has 1 ounce of water in it, it will only take an additional 3 ounces of water.


Guess how much that leaves in the 9 ounce glass? You got it--6 ounces. 

Congratulations, you're finished!
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[ Car Talk Puzzler ]

River crossing puzzle From Wikipedia, the free encyclopedia
A river crossing puzzle is a type of transport puzzle in which the object is to carry items from one river bank to another. The difficulty of the puzzle may arise from restrictions on which or how many items can be transported at the same time, or from which or how many items may be safely left together.[1] The setting may vary cosmetically, for example, by replacing the river by a bridge.[1] The earliest known river-crossing problems occur in the manuscript Propositiones ad Acuendos Juvenes (English: Problems to sharpen the young), traditionally said to be written by Alcuin. The earliest copies of this manuscript date from the 9th century; it contains three river-crossing problems, including the fox, goose and bag of beans puzzle and the jealous husbands problem.[2]
Well-known river-crossing puzzles include:

· The fox, goose and bag of beans puzzle, in which a farmer must transport a fox, goose and bag of beans from one side of a river to another using a boat which can only hold one item in addition to the farmer, subject to the constraints that the fox cannot be left alone with the goose, and the goose cannot be left alone with the beans. 

· The jealous husbands problem, in which three married couples must cross a river using a boat which can hold at most two people, subject to the constraint that no woman can be in the presence of another man unless her husband is also present. This is equivalent to the missionaries and cannibals problem, in which three missionaries and three cannibals must cross the river, with the constraint that at any time when both missionaries and cannibals are standing on either bank, the cannibals on that bank may not outnumber the missionaries. 

· The river IQ Test. 

· The bridge and torch problem. 

· Propositio de viro et muliere ponderantibus plaustrum. In this problem, also occurring in Propositiones ad Acuendos Juvenes, a man and a woman of equal weight, together with two children, each of half their weight, wish to cross a river using a boat which can only carry the weight of one adult.[3] 

These problems may be analyzed using graph-theoretic methods,[4]

 HYPERLINK "http://en.wikipedia.org/wiki/" \l "cite_note-4" [5] by dynamic programming,[6] or by integer programming.[3]
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She-goat, Wolf and Cabbage - A farmer returns from the market, where he bought a she-goat, a cabbage and a wolf (what a crazy market :-). On the way home he must cross a river. His boat is small and won’t fit more than one of his purchases. He cannot leave the she-goat alone with the cabbage (because the she-goat would eat it), nor he can leave the she-goat alone with the wolf (because the she-goat would be eaten). How can the farmer get everything on the other side? 

Solution
 

Cannibals and Missionaries - Three missionaries and three cannibals want to get to the other side of a river. There is a small boat, which can fit only two. To prevent a tragedy, there can never be more cannibals than missionaries together. 
Solution
Family - Parents with two children - a son and a daughter - came to a wide river. There was no bridge there. The only way to get to the other side was to ask a fisherman if he could lend them his boat. However, the boat could carry only one adult or two children. How does the family get to the other side and return the boat to the fisherman? 
Solution
Humans and Monkeys - Three humans, one big monkey and two small monkeys are to cross a river: 

· Only humans and the big monkey can row the boat. 

· At all times, the number of humans on either side of the river must be greater or equal to the number of monkeys on that side. (Or else the humans will be eaten by the monkeys!) 

· The boat only has room for 2 (monkeys or humans). 

· Monkeys can jump out of the boat when it's banked. 
Solution
Darkness Phobia - One family wants to get through a tunnel. Dad can make it in 1 minute, mama in 2 minutes, son in 4 and daughter in 5 minutes. Unfortunately, not more than two persons can go through the narrow tunnel at one time, moving at the speed of the slower one.
Can they all make it to the other side if they have a torch that lasts only 12 minutes and they are afraid of the dark? 
Solution
River Crossing Game - You must transfer all the people across the river in this flash game respecting the following rules: 
1. The ferry can carry no more than 2 people. 

2. Only the Adults (mom, dad and policeman) can operate the ferry. 

3. Dad can not be in the presence of the girls w/out Mom 

4. Mom can not be in the presence of the boys w/out Dad 

5. The thief can not be alone with any of the family w/out the policeman. 
Solution
Frog Leap Game - Swap the frogs. 3 from the left have to jump on the 3 stones on the right and vice versa.  Each frog can jump just on the adjacent stone or jump over another frog if there is an empty stone behind it. 
Solution
Flowers - How many flowers do I have if all of them are roses except two, all of them are tulips except two, and all of them are daisies except two? 
Solution
Subtraction - How many times can you subtract the number 2 from the number 32?  Solution
Round vs. Square - Why is it better for manhole covers to be round rather than square? Solution
The Barbershop Puzzle - A traveler arrives in a small town and decides he wants to get a haircut. There are only two barbershops in town - one on East Street and one on West Street. The East Street barbershop is a mess, and the barber has the worst haircut the traveler has ever seen. The West Street barbershop is neat and clean, its barber's hair looks as good as a movie star's.
Which barbershop does the traveler go to for his haircut, and why? 
Solution
Murder in the Desert - This is a story about three people (A, B a C) crossing a desert. A hated C and decided to kill him - he poisoned the water in his sack (only C had water). B also wanted to kill C (not knowing that the water of C had been already poisoned) and so B made a hole into the sack of C and the water spilt out. A few days later C died of thirst. Who was the murderer - A or B? 
Solution
The Elder Twin - One day Kerry celebrated her birthday. Two days later her older twin brother, Terry, celebrated his birthday. How come?  This puzzle was submitted to Games Magazine's 'How Come' competition in 1992 by Judy Dean. It won. 
Solution
 

The Classic River Crossing Puzzle
A farmer is on one shore of a river and has with him a fox, a chicken, and a sack of grain. He has a boat that fits one object besides himself. In the presence of the farmer nothing gets eaten, but if left without the farmer, the fox will eat the chicken, and the chicken will eat the grain. How can the farmer get all three possessions across the river safely? 

River Crossing Puzzle: Solution

The man first takes the chicken across, leaving it on the other side. He returns alone in the canoe and picks up the bag of grain. After bringing across the grain, he takes the chicken back to the original side, dropping him off, and picking up the fox. After bringing the fox to the other side, and leaving it with the grain, the man returns back to the original side, retrieving the chicken, and making his 3rd and final trip crossing the river. At no point was the fox left alone with the chicken, nor the chicken with the grain. 

From - http://alloy.mit.edu/tutorial3/sidenote-RC-solution.html
Bridge and torch problem

Richard Hovasse's bridge and torch problem (also known as The Midnight Train and Dangerous crossing) is a logic puzzle that deals with four people, a bridge and a torch. It is one of the category of river crossing puzzles, where a number of objects must move across a river, with some constraints.

Story
Four people come to a river in the night. There is a narrow bridge, but it can only hold two people at a time. They have one torch and, because it's night, the torch has to be used when crossing the bridge. Person A can cross the bridge in one minute, B in two minutes, C in five minutes, and D in eight minutes. When two people cross the bridge together, they must move at the slower person's pace. The question is, can they all get across the bridge in 15 minutes or less?

Solution

An obvious first idea is that the cost of returning the torch to the people waiting to cross is an unavoidable expense which should be minimized. This strategy makes A the torch bearer, shuttling each person across the bridge:

	Elapsed Time
	Starting Side
	Action
	Ending Side

	0 minutes
	A B C D
	
	

	2 minutes
	      C D
	A and B cross forward, taking 2 minutes
	A B

	3 minutes
	A    C D
	A returns, taking 1 minute
	   B

	8 minutes
	         D
	A and C cross forward, taking 5 minutes
	A B C

	9 minutes
	A       D
	A returns, taking 1 minute
	   B C

	17 minutes
	
	A and D cross forward, taking 8 minutes
	A B C D


This strategy does not permit a crossing in 15 minutes. To find the correct solution, one must realize that forcing the two slowest people to cross individually wastes time which can be saved if they both cross together:

	Elapsed Time
	Starting Side
	Action
	Ending Side

	0 minutes
	A B C D
	
	

	2 minutes
	      C D
	A and B cross forward, taking 2 minutes
	A B

	3 minutes
	A    C D
	A returns, taking 1 minute
	   B

	11 minutes
	A
	C and D cross forward, taking 8 minutes
	   B C D

	13 minutes
	A B
	B returns, taking 2 minutes
	      C D

	15 minutes
	
	A and B cross forward, taking 2 minutes
	A B C D


A second equivalent solution swaps the return trips. Basically, the two fastest people cross together on the 1st and 5th trips, the two slowest people cross together on the 3rd trip, and EITHER of the fastest people returns on the 2nd trip, and the other fastest person returns on the 4th trip.

Train shunting puzzle - From Wikipedia, the free encyclopedia

Train shunting puzzles, also often called railway shunting puzzles or railroad switching puzzles, are a type of transport puzzle.

Shunting puzzles usually consist of a specific track layout, a set of initial conditions (typically the starting place of each item of rolling stock), a defined goal (the finishing place of each rolling stock item), and rules which must be obeyed while performing the shunting operations.

There are often constraints such as making the minimum number of couplings and uncouplings, or making the minimum number of junction direction changes, or completing the puzzle within a specified time limit.

Other important factors may include the lengths of tracks limiting the number of vehicles which can be placed along them. Some shunting puzzles allow certain types of rolling stock to navigate a particular section of track but not other types of rolling stock, for example a locomotive might not be allowed below a low bridge whereas wagons are allowed; or a particularly heavy wagon might not be allowed across a weak bridge.

Some train shunting puzzles have been developed as add-ons for railway simulator computer programs such as Auran's Trainz and Microsoft Train Simulator.

Shunting puzzles tend to fall into the following categories, but this list is not intended to be exhaustive:

· Build up a train (known as a "consist" in railway terminology) in a specified order, pickup up rolling stock from various locations such as sidings. 

· Decompose a train, placing rolling stock items in specified locations. 

· Devise the optimum sequence of rolling stock items in a train, so that it can be efficiently assembled at its starting point and decomposed at its destination(s). 

· Devise a means by which two long trains can pass each other on a single track, for example the double saw-by manoeuvre at a passing loop, used when both of the trains are too long to fit into the loop. It may or may not be required to maintain the original sequence of rolling stock in each train. 

· Run a locomotive around its passenger carriages at a terminus ready for the return journey. 

· Reverse the direction of a train, for example at a wye where the train is too long to fit into any of the individual sections of track. 

Two of the best known model railway train shunting puzzles are:

· Alan Wright's "Inglenook Sidings" 

· John Allen's "Timesaver". 

[edit] External links
· Model Railways Shunting Puzzles Includes full descriptions of Inglenook Sidings and Timesaver. 

· nrich - Shunting Puzzle 
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The challenge of fulfilling this shunting order is linked to the fact that some advance thinking is required due to the fact that there is limited space available to juggle around the rolling stock, as determined by the lengths of the individual sidings and the headshunt.
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What looks like a simple task can provoke quite a bit of headscratching. The number of possible combinations regarding the positions of these 8 items of rolling stock, by the way, is a mere 40'320, so it should take some time before a feeling of "oh yes, I know this one" grabs the operator. Once the train is made up, the five items of rolling stock are either simply redistributed on the sidings wherever there is room for them, or replaced with five other items if the headshunt leads to somewhere, e.g. a fiddleyard or perhaps even a larger layout.
You can get a first-hand impression of what it's like to operate an "Inglenook Sidings" layout straight away, thanks to Neil Machin's virtual "Inglenook Sidings" shunting puzzle (you'll need Internet Explorer 4.0 or better for this).
If you already have a working Inglenook layout, you will find that the Inglenook Random Wagon Selector, a sleek piece of software (runs on Windows PCs), allows you to leave the shuffling of whatever kind of tokens you use to the computer. The screenshot below shows an example list of cars on the layout and how the Selector produces a random list of cars in the order in which they are to be shunted.
[image: image16.jpg]Selector
Source Data:

[40 Borcar NYC Brown
[40 Bawcar NH Black
[40" Bawear MEC Orange
[ovcar BAR State of Maine.
[owcar RUT Green/Yellon
[0 BawcarBEHBLE
[50 Rocter BAR Orange
[50 Borcar CN Brown

Resutant Data:

Hint: You can use <TAB>
o switch between input
bases. Hit <EXPORT> to
export every esult 0.2
test fle.

Number of resuls:

[40 Bawcar NYC Brown

140 Bocar BAH Blue.

40 Bocar RUT Green/Yellow
150 Boscar CN Brown

150 Resfer BAR Orange.

Bl

Export





This software is (c) William Pearson and now available in an upgraded version which also allows you to save your source data. You can get it here as a downloadable zip-file (with kind permission and courtesy of Mark Kendrick).
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(Text and photos © Copyright Jeffrey MacHan)

Last Spike: "Let the Puzzles Begin!"

*100% written on public transportation (city bus, Beechcraft King Air 350, Via Rail, in that order!)

Puzzles -> Game-based train orders -> Operations

Puzzles 
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John Allen's "Timesaver" switching game 
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Allen Wright's "Inglenook Sidings" shunting puzzle 

In simple terms, the game-play involves placing cars on limited-capacity track leads and sidings and then switching cars to predetermined spots and / or making up a train of a certain length. The puzzles can be made more challenging or more complex, for example, by "competing" against the clock or by having to make up a train with cars in a certain order. 
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Switching configuration on "Val Ease West" 

Just like the Allen and Wright puzzles, the VEW switching puzzle begins when I place cars on the sidings and decide on some rules for play. The most challenging element of this track arrangement is the switch-back coming off a two-car capacity lead. Believe me, it takes some planning to get tankers in and out of the fuel depot. 

Inglenooks Everywhere! 

Val Ease East includes a variation on an Inglenook Siding configuration. 
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Switching configuration on "Val Ease East" 

Instead of two sidings diverging from a main, there are three leads A, B and C. Although lead C has a maximum 4-car capacity, I have added a twist to the Inglenook, so to speak. For example, let's say that cars to be switched out come from C2 but my "house rulebook" requires that the cars spotted at team track C1 must return to their original position on the siding. 

There are literally thousands of possible configurations in this example. However, for practical purposes when spotting cars on VEE, I generally use leads B and C. Why? Lead A is inside a factory building which makes manual uncoupling rather challenging. Delayed uncoupling using track-embedded electromagnets or an uncoupling ramp is an option, but I find having to pull back and forth to set the coupler "unprototypical" and boring, but that's just me. Whenever possible, I like to try to reproduce prototypical train movements. 

Elsewhere on the VECRR, Centre Val Ease also includes game opportunities. Upper Centre Val Ease incorporates a strict "Inglenook Siding". The mine leads are both 3-car capacity in length and the siding holds five cars. On the other hand, Val Ease Port Authority classification yard is not really designed for game play. Each lead has a four- or five-car capacity and the yard run around lead provides maximum flexibility when making up or breaking up trains.
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Numbered loads can be inserted in the cars to play the Inglenook puzzle.   

To play:  Randomly draw five numbers and arrange the cars in that order in the fewest possible moves.  The two front sidings have a 3 car capacity, the rear siding a 5 car capacity, and the headshunt, 3 cars plus the loco.  There are 8 cars randomly spotted to begin the game.

I use the "tiddlywink computer" system originally defined by Alan Wright - just put eight markers in a shaker, give them a shake, and draw five.  These determine the makeup and order of the consist to be created.

http://www.jehubbard.com/hobbies/shoebox_inglenook.htm


Professor Layton and the Curious Village 



Here is the puzzle:

Get the three wolves and three chicks to the other side of the river while obeying the following conditions.
- No more than two animals can ride the raft at the same time.
- There must be at least one animal on the raft in order for it to move
- If more wolves than chicks stay on either side of the river, the wolves will eat the chicks, and you'll have to start over.

You can move the raft as many times as you like but this feat can be accomplished in as few as 11 moves.

This puzzle can be solved in as few as 11 trips. How many did it take you?
Fun fact time! There are several variations of this type of river-crossing puzzle, and they've appeared in writing dating back to over 1000 years ago.
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