
SHOPPING LIST FOR SIMPLE MACHINES 
 
This is a list of the laboratory materials that will have to be procured to deliver the 
course (omitting those items you merely need access to).  There are more details 
about the items and references to the steps they are used on in DS #7242 Supervisor 
Instructions for Simple Machines and DS #7243 Inventory List for Simple Machines.  
The person doing the shopping should be familiar with the Instructions and the 
Inventory List descriptions in order to understand the purpose of each item and be 
able to judge when something suitable is found.  The amounts indicated are the 
minimum needed for a few students.  Some will get used up and need replacing as 
additional students do the course. 
 
It is recommended that you also acquire a securable box of some sort to keep this 
equipment in, so that it can be preserved for this course only. 
 
 ___  1. A strong box, big enough to hold 20 pounds or so.   
 ___  2. Some large washers, a bolt the washers fit on, a nut for the bolt.  
 ___  3. A pair of pliers (preferably the slip-joint mechanic’s type). 
 ___  4. Several wooden dowels (usable as rollers).   
 ___  5. Hardware store pulleys, with about 1" diameter wheels.  Get at least 2 

single pulleys and 2 double pulleys.  Optionally you can provide a pair of 
triple (or even quadruple) pulleys. 

 ___  6. A variety of hooks and rings, including an eyebolt or two.  
 ___  7. C-clamps.   
 ___  8. Suitable rope or cord.  For the cord look for ¼" sash cord or something 

similar (100 pound test minimum).  Polyester cord works better than nylon.   
 ___  9. Spring scales for measuring weight and force. 
 ___ 10. A 1" board about a foot wide by 3–4 feet long (a typical shelving board).  
 ___ 11. Blocks for raising one end of the ramp to different heights. 
 ___ 12. A multi-wheel device for use in wheel-and-axle demonstrations.  (Or see 

DS #7243 Inventory List for Simple Machines for instructions on how to 
make your own simple demonstration windlass.) 

 ___ 13. Some wooden wedges.   
 ___ 14. A steel wedge (or a chisel), not dangerously sharp.  
 ___ 15. Some thin pieces of wood that can easily be split.  
 ___ 16. A hammer. 
 ___ 17. A lever (a 3- or 4-foot long board, about 1" thick by 3" wide). 
 ___ 18. A fulcrum.  This should be triangular (a prism shape).  It could be made of 

wood, 3 or 4 inches wide by about 2 inches high.    
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 ___ 19. Examples of levers:  
a) A pry bar 
b) A claw hammer  
c) pliers 
d) Scissors  
e) Nutcracker  
f) Can crusher   
g) For other examples of levers look for pictures of backhoes and other 

heavy machinery.  
 ___ 20. Small weights, noticeably different in size (ranging say from 1 inch to 3 or 

4 inches across). 
 ___ 21. A big weight (this could be a large block of clay, weighed with a spring 

scale, or several five pound barbell weights). 
 ___ 22. A brick.  
 ___ 23. A block of wood about the same size and shape as the brick. 
 ___ 24. A piece of styrofoam to match the brick and block.  
 ___ 25. A hard plastic ball and a styrofoam ball about the same size, for 

comparison of objects made of the same material but having different 
densities. 

 ___ 26. Golf balls and a ping-pong ball. 
 ___ 27. Marbles or small balls. 
 ___ 28. Items for demonstrating friction between different surfaces when rubbed 

together:  
a) Two pieces of wood 
b) Two pieces of metal 
c) Pieces of rubber 
d) Sandpaper, etc. 

 ___ 29. Different surfaces to use for measuring friction when a box slides on them: 
a) A sheet of metal 
b) A strip of carpet  
c) A piece of plexiglas 
d) Nearby surfaces may be used if you have a variety handy. 

 ___ 30. A small box (shoe box size, but more durable).    
 ___ 31. A small cart or platform with wheels, the right size to put the small box on. 
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 ___ 32. Different bases to put under the box.  
 ___ 33. Liquid soap or oil for “lubrication.” 
 ___ 34. A ratchet mechanism. 
 ___ 35. Good photos or accurate drawings of a crane. The rigging should be clear 

enough to make out at least some of the block and tackle arrangements. 
 ___ 36. Sewing thread for use as the block and tackle cord in one practical 

application. 
 ___ 37. Screws.  Have a variety of screws on hand, including: 

a) Large wood screws 
b) Large bolts with nuts 
c) A left-handed bolt (label it) 
d) A turnbuckle 

 ___ 38. A screwdriver, screws and some pieces of softwood.  
 ___ 39. General supplies (wood, nails, screw, etc.).   
 ___ 40. Hand tools (saw, hammer, drill, screwdriver, wrench, etc.).  
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INVENTORY LIST FOR SIMPLE MACHINES 
 
This is a list of the laboratory materials needed to deliver the course.  The 
requirements and uses of them are explained in detail in DS #7242 Supervisor 
Instructions for Simple Machines.  Some hints about where to get the materials are 
also given here.  Many will not be found in school supply catalogs, but all should be 
readily available, although some willingness to use judgment and improvise a bit may 
be needed.  You may have to shop around in hardware, lumber, sporting goods and 
craft stores to complete the list.   
 
This list is organized according to course step, and items to have on hand are noted 
only once, even if they are used in more than one step.  For individual practical 
activities, a specific list of materials is provided at the beginning of each instruction 
in DS #7242.  There is another list available (DS #7250 Shopping List for Simple 
Machines) in which these items are re-arranged into a shopping list for convenience. 
 
As noted in the shopping list, it is recommended that you acquire a securable box to 
keep these materials in, so that they can be preserved for this course only. 
 
A.1., A.3.  Get acquainted with simple machines. 
 ___  a) A strong box.  This could be a strong cardboard box big enough to hold 20 

pounds or so of books or other objects to give it weight.  Cardboard may be 
preferred so that it won’t hurt the floor to slide it.  The box needs to have 
places to attach cords or ropes (e.g., small holes cut in the top corners). 

 ___  b) Objects that fit in the box to add weight (possibly books).   
 ___  c) Some large washers, a bolt the washers fit on, a nut for the bolt.  (A ½" 

diameter bolt 2 or 3 inches long would be about right.  It needs to be the 
type of bolt where the threads allow the nut to screw all the way down to 
the head.) 

 ___  d) A pair of pliers (preferably the slip-joint mechanic’s type). 
 ___  e) Several wooden dowels (usable as rollers).  These would be about 1-foot or 

longer lengths of 1" diameter wooden dowel.  They should be long enough 
to roll the box on. 

 ___  f) A few pulleys.  Get a set of hardware store pulleys, with about 1" diameter 
wheels (these will probably cost less and will certainly be more durable 
than the plastic pulleys you might get from a school supply catalog).  See 
item C.35–40, a) below for further pulley requirements.   

 ___  g) Suitable rope or cord.  For the cord look for ¼" sash cord or something 
similar (100 pound test minimum).  Polyester cord works better than nylon, 
because it doesn’t stretch as much.  (Don’t substitute thinner string; it’s too 
easy for it to run off the pulleys and give you a tangled mess.) 
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 ___  h) A spring scale for measuring weight and force.  The type of spring scale 
needed is the simple hanging type with a hook or ring on each end (like a 
fisherman’s scale).  School supply catalogs carry these, but the scales are 
usually marked in newtons (a metric force unit not used in the course) and 
they may not be strong enough.  Sporting goods stores carry bigger ones 
with scales marked in pounds.  You should get one that measures 20 
pounds or more, and also a set of smaller ones for measuring lighter forces 
(several covering different weight ranges). 

 ___  i) A plank (to make an inclined plane).  See item C.45.a) and b) below for a 
later more detailed requirement. 

 ___  j) A wheel and axle machine.  See item C.26.a) below. 
 ___  k) A wedge.  See item C.47.a) below.  
 ___  l) A lever.  See item C.9.b) below. 
 ___ m) A fulcrum.  See item C.9.c) below. 
 
B.3. Compare objects. 
 ___  a) A brick and a block of wood about the same size and shape.  (Make the 

block of wood slightly bigger than the brick if anything, so it will be clear 
the brick is heavier not because it is bigger but because it is more dense.) 

 
B.5.  Compare masses. 
 ___  a) Three lumps of clay, three blocks of wood or three rocks, noticeably 

different in size (ranging say from 1 inch to 3 or 4 inches across). 
 ___  b) Three solid objects of similar size (3 or 4 inches or bigger) but made of 

quite different density materials.  Some possible materials are metal, wood, 
stone, clay or styrofoam.  For example, one might use the brick and block 
of wood from above and cut a piece of styrofoam to match them.  

 
B.7, 10.  Demonstrate density. 
 ___  a) For the occasional student who may have difficulty doing these 

demonstrations on his own, it may be well to have on hand a hard plastic 
object and a piece of Styrofoam (plastic) about the same size, so the 
student can see a comparison of objects made of the same material but 
having different densities. 

 
B.12.  Demonstrate inertia. 
 ___  a) The brick from B.3 (or equivalent, a large book would do).  
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B.16.  Demonstrate mass and inertia. 
 ___  a) Golf balls and a ping-pong ball. 
 
B. 18. Demonstrate Newton’s Second Law. 
 ___  a) Weights suitable for use with spring scales.  See item C.10.a) below for a 

later more detailed requirement. 
 
B.25.  Demonstrate gravity. 
 ___  a) Marbles or small balls. 
 
B.30.  Demonstrate gravity. 
 ___  a) A small collection of different objects, heavy enough and different enough 

for their weights to be easily distinguished on a spring scale used to weigh 
them.  They need not weigh more than a few pounds at most. 

 
B.32.  Feel friction between objects. 
 ___  a) Two pieces of wood, two pieces of metal, pieces of rubber, sandpaper, etc., 

for demonstrating friction between different surfaces. 
 
B.35.  Friction experiments. 
 ___  a) A small box.  This can be an ordinary shoe box, but a more durable box of 

wood or plastic about that size would be better.   
 ___  b) Weights.  These can be several rocks, lumps of clay or metal weights, a 

few pounds will do.   
 ___  c) Different surfaces to use for measuring friction.  These could be a sheet of 

metal, a strip of carpet, a piece of Plexiglas.  You may be able to just use 
some nearby surfaces if you have such a variety handy. 

 ___  d) A small cart or platform with wheels, the right size to put the small weight 
box on.  This can be a shoebox size piece of shelving wood with roller-
skate size wheels screwed onto the edges near the corners.  A skateboard 
might work, but might be a bit too tippy. 

 ___  e) Different bases to put under the box for measuring the relation between 
friction and area (try to keep the total weight of the base plus the box 
similar).  These can be made by cutting different size pieces of wood and 
putting a hook on an edge of them so the scale can be attached.  Then the 
box is put on the base and the whole thing pulled. 

 ___  f) Forms of “lubrication”.  This can be water or liquid soap or oil.  Ease of 
clean-up may be an important consideration. 

 ___  g) Blank tables for recording results.  You may use the masters provided as 
attachments to the study guide, or make your own. 
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B.40.  Balanced forces. 
 ___  a) A fairly large book (such as a dictionary), or similar size object. 
 
C.10.  Lever and fulcrum and an object to move.   
 ___  a) A weight.  This could be a large block of clay, weighed with a spring scale 

so the weight is known.  An alternate suggestion is to get five-pound 
barbell weights from a sporting goods store.  These are cheap and work 
well with the practical actions.  The weight used should be significantly 
heavier than the lever (next item).  (If the lever weighs about 2 pounds, the 
weight should be more than 10 and preferably about 20 pounds.)  The same 
weight can be used for the wheel and axle and pulley experiments later on. 

 ___  b) A lever.  This should be a 3 or 4 foot long board, about 1" thick by 3" 
wide, that the weight can be perched on securely.  When using barbell 
weights, you can have a series of holes drilled in the lever board (with, say, 
one-inch spacings), so a large nail through the hole in the weights can be 
used to keep them in place on the lever.  The evenly spaced holes will also 
make it somewhat easier to measure the lever arm distances, when that is 
called for. Emphasizing the note in the previous item, if the lever is too 
heavy compared to the weight, it will throw the student measurements off, 
because the lever starts to be an important part of the weight, whereas the 
experiments are best done with the lever contributing a negligible amount 
to the weight. 

 ___  c) A fulcrum.  This should be triangular (a prism shape).  It could be made of 
wood, 3 or 4 inches wide by about 2 inches high.    

 ___  d) A loop of string or cord long enough to go around the lever, or some other 
means of attaching the spring scale to the applied force end. 

 
C. 18, 20, 22.  Lever experiments.  Same as C.10. 
 ___  a) C.22 suggests a “pile of books” to be used as a fulcrum for the third class 

lever experiment.  Make sure this or a suitable alternative is on hand. 
 
C.24.  Examine real levers. 
 ___  a) Examples of levers.  Get things like a pry bar, a claw hammer, pliers, 

scissors (first class levers), nutcracker, can crusher (second class).  An 
automatic door closer is a third class lever.  The student should know that 
his own forearm is a third class lever, but if the lab has an anatomical 
model that shows the muscle attachment this may help.  For other 
examples of levers (including third class), look for pictures of back-hoes 
and other heavy machinery.  
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C.26.  Wheel and axle. 
 ___  a) A windlass.  This is a wheel and axle set-up meant for applying a lot of 

force to wind up cords.  A multi-wheel device for use in wheel-and-axle 
demonstrations can be found in some school supply catalogs.  A similar 
multi-wheel pulley can be found in a hardware store.   

   A home-made version, as illustrated here, can be made to have more uses.  
Cords can be wrapped around either the axle or the wheel (or both) and a 
crank handle can be provided.  Some 1/8" cord would be suitable for the 
cord. 

   To make your own simple 
demonstration windlass, use a 
plastic bottle with a hole 
punched in the bottom and a 
¾" wooden dowel pushed 
through it.  Fasten the dowel 
in place (using tape or glue), attach cords (they need to be long enough to 
wrap around several times) and 
wind them around the bottle or 
the dowel. 

   The size of the “wheel” can be 
changed by adding a crank 
handle.  This can be done by 
making a hole in the bottle and 
inserting a suitable length of 
dowel (for strength, make it go 
all the way through so it sticks 
out both sides) and gluing this 
dowel in place.  

   Changing the size of the axle 
can be done by using the bottle 
as a larger “axle”. 

 ___  b) Supports for the ends of the 
windlass.  These can be pieces 
of wood with two screws or 
nails in one end spaced so the 
dowel ends can be inserted between them.  The nails are 
toward one end so that the other end can be clamped to a 
table with the windlass clearing the table. 

 ___  c) C-clamps for attaching the supports for the windlass to the edge of a table 
(also used for attaching pulleys and rope anchors below).  C-clamps of 
various sizes are available in hardware stores or through hardware catalogs.  
Get a size big enough to accommodate the thickness of the table plus the 
support.  (These may also be used later for securing fixed pulleys.) 
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C.27.  Demonstrate a ratchet. 
 ___  a) A ratchet mechanism (if available).  A small come-along type hand-winch 

(used for pulling cars out of the mud) will have one.  The winch on a boat 
trailer will have one too.  If these aren’t available, a ratchet wrench of 
course has one (but the mechanism may not be visible).  A car bumper jack 
works on a ratchet principle, but with a lever action instead of a wheel and 
axle.  Many wind-up toys have a ratchet part that can be used. 

 
C.29, 31.  Wheel and axle on a bicycle. 
 ___  a) A bicycle, preferably with two or more gears on the pedals. 
 
C.33.  Wheel and axle examples. 
 ___  a) Examples of wheel and axle applications which the student can point out: a 

door knob, a screw driver, a radio dial, a wind-up toy, etc. 
 
C.35–40.  Pulley experiments. 
 ___  a) Pulleys: See item A1.f. above.  Hardware store pulleys, with about 1" 

diameter wheels are recommended.   
   You will want to get at least 2 single pulleys and 2 double pulleys.  

Optionally you can provide triple (or even quadruple) pulleys. 
   Note: this term is not used in the data sheet, but the wheel in a pulley is 

called a sheave, so a pulley with one wheel is called a single-sheave pulley, 
a pulley with two wheels is called a double-sheave pulley and so forth.  
You may run into these terms when shopping for them.   

 ___  b) A variety of hooks and rings for use in mounting fixed pulleys, attaching 
loads to pulleys, or to use as pulleys without wheels will be useful.  This 
should include an eyebolt or two through a board as shown in the 
illustrations in the instructions. 

 ___  c) Weights suitable for use with pulleys (ideally with rings for hooks). 
 
C.41.  Look at a big crane. 
 ___  a) Ideally know where there is a real crane for the student to look at.  In case 

this can’t be arranged, have pictures available.  They should be good 
photos or accurate drawings, so the rigging is clear enough to make out at 
least some of the block and tackle arrangements. An internet search for 
“pulley crane photos” or “crane and derrick photos” will leave you to a 
variety of pictures. 
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C.42.  Block and tackle experiment with thread.   
 ___  a) Sewing thread that the student can substitute for the block and tackle cord 

in this practical.  The idea is that it will break if the block and tackle isn’t 
used correctly, so it can’t be too strong. 

 ___  b) Objects for students to choose from that are roughly 3 times the weight the 
strength of the thread can hold (the weight could be made from a lump of 
clay). 

 
C.45.  Ramp experiment. 
 ___  a) A 1" board about a foot wide by 3–4 feet long for use as a ramp (inclined 

plane).  A typical shelving board will serve.  
 ___  b) Blocks for raising one end of the ramp to different heights. 
 
C.47.  Wedge experiment. 
 ___  a) Some wooden wedges (preferably hardwood), about a foot long by three or 

four inches wide, including a thin one tapering to an edge from about an 
inch thick and a thicker one tapering from about three inches.   

 
C.48.  Wood splitting experiment. 
 ___  a) A steel wedge (or a chisel), not dangerously sharp, some thin pieces of 

wood that can easily be split, and a hammer. 
 
C.50.  Examine some screws. 
 ___  a) Screws.  Have a variety of screws on hand, including some large wood 

screws and some large bolts with nuts.  If possible, include a left-handed 
bolt (label it).  Left hand screws are often used in places where normal use 
might tend to unscrew a right-hand screw, as in the right foot pedal on a 
bicycle.  A turnbuckle (a gadget with two screws used to tighten wires or 
cables, often installed diagonally on screen doors to keep them from 
sagging) is made with one right and one left-hand screw, so they tighten 
toward each other.  These can be found in any good hardware store. 

 
 
 
 
C.51.  Wood screw experiment. 
 ___  a) A screwdriver, screws and some pieces of softwood (i.e., fir or pine 

lumber).  You can pre-drill some holes the size of a wood screw shaft to 
make it easier to drive the screws into the wood. 

 

turnbuckle  
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C.52.  Screw jack experiment. 
 ___  a) (Optional) Have a screw jack available if possible, and something to lift 

with it (such as one end of a table, or possibly a car).  Note: straight screw 
jacks (with a vertical screw that lifts as it turns) are not too common.  A 
typical car screw jack combines a screw with sort of scissor action.  This 
type is fine to use. 

 
D.1.  Find simple machines on a bicycle. 
 ___  a) A bicycle for the student to inspect.  Any bicycle will do, but a multiple 

gear type with derailers may get the student into too much complexity, so a 
little kid’s bike may be better.  Handbrakes are a plus, but not essential. 

 
D.3.  Use a lever. 
 ___  a) (If possible) an outdoor site, where rocks and logs or chunks of concrete or 

something are available to serve as weights and fulcrums.  A lever made of 
a length of two-by-four lumber or a stout tree branch found at the site.  A 
shorter metal pry bar (not too heavy for the student to manage) would also 
be suitable. 

   (If indoors) there may be a heavy desk or something that the student can 
lift or move with the lever (using a suitable fulcrum). 

 
D.4.  Combine simple machines. 
 ___  a)  Make all the materials of the course available to the student.  
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