Instructions - Current Balance Construction

Rex Rice
The instructions which follow will allow you to build a current balance similar in function to the Pasco model SF-8607 for about $20.00, $14.00 of which is for the magnets which can be purchased from Pasco Scientific.  (Using neodymium magnets as shown on the next page drop the cost to around $2.00 for the magnets.)  This current balance will allow students to measure the effects of changing current, magnetic field, and/or conductor length on the force experience by a current carrying wire in an external magnetic field. In order to use this current balance, you will need a lab balance (preferably digital) which has a resolution of 0.01 g and a load carrying capacity of 200 g or more (preferably more).  The magnet support could be cut down to reduce its weight and thus make it possible to perform the experiment on a balance with a smaller maximum load.
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No.

Description

1

Horseshoe magnets

2

electrical (old work) box, plastic

3

8" long, 3/4" diameter wooden dowel

4

#6 washer

5

Alligator Clip, 22-14 AWG

6

2.75" long, 5/16" square rod (key stock)

7

2" Hinge

8

#8-32 Stove bolts/nuts

9

#6 by 3/4" wood screws

10

36" long piece of solid copper wire, 22 ga

11

2" PVC pipe coupling (not shown)

Figure 1.

  Parts for Current Balance


Note that some of the items described in the table above are only available in sizes larger than those required for a single current balance.  For instance the dowel may only come in lengths of 36” or 48”.  The prices described reflect what it would cost if you were using all of your materials to make multiple current balances.
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Unit

Description

Appr. Cost

1

ea.

Shallow bracketed electrical (old work) box, plastic (Carlon B108R)

$0.75

1

ea.

8 " long, 3/4" diameter hardwood dowel  (probably comes in 48" length)

$0.20

2

ea.

#6 flat washers

$0.20

2

ea.

Alligator Clip, 22-14 AWG (This needs to accept banana plugs at one end)

$0.50

2

ea.

2.75" long, 5/16" square rod (key stock)  (Comes in 12" lengths)

$1.00

1

ea.

2" Hinge

$1.00

2

ea.

#8-32 stove bolts

$0.20

2

ea.

#8-32 hex nuts

$0.20

1

ea.

36" long piece of solid copper wire, 18 to 22 gauge

$1.00

1

ea.

2" PVC pipe coupling

$0.25

2

ea.

3/4", #8 wood screws  (come with hinge)

$0.00
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Unit

Description

Appr. Cost

1

set

Small Horseshoe Magnets, set of 5, Pasco Scientific (Pasco SE-8638) 

$14.00

1

ea.

Digital Balance with a 200 g (min) capacity and 0.01 g resolution

Borrow from Chemistry

1

ea.

Ring stand

1

ea.

right angle clamp capable of holding 3/4" rod

1

ea.

DC Power supply capable of supplying up to 3.0 amps  **or**

4 D-Cell battery pack or other 6 V Battery

1

ea.

Rheostat to act as series resistance to adjust current in loop

Additional Necessary equipment which you may already have
The parts should be assembled as shown in the diagrams below.  The hinge will only mate with one of the existing holes in the electrical box.  You will therefore need to drill another hole in the electrical box.  A #6 washer should be used with the screws from the alligator clips to prevent the screws from pulling through the holes in the electrical box.  The square rods (which are used as pole pieces in the magnet bank) should be separated by the same distance as the poles of horseshoe magnet.  They can be glued to the PVC coupling with hot melt glue.  This distance is approximately 3/8” for the Pasco magnets.  It is helpful to drill two pilot holes (smaller than the screws) in the dowel to make attaching the hinge screws to the dowel considerable easier and reduce the possibility of splitting the dowel.  The diameter of the wire used for making the loops is not critical, but it must be solid, non-ferrous wire.  If the wire is too thick, it is difficult to make crisp 90° bends in the wire loops.  If it is too thin, the loops will be easily bent out of shape by students.  
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Added by Michael Crofton
In the summer of 2005 when we made the current balance we modified the design as the horseshoe magnets are no longer available.  Below is the new design.  The base is a 2” PVC coupling with slots for the metal bars cut with a radial arm saw.  The metal pieces are ½” wide 1/8” thick and are cut from 36” or 48” pieces found at Home Depot.  Magnets can be found on Ebay by searching for neodymium magnets.  These are 3/8" by 1/8" disc magnets.  The guy below sells 100 of them for $19 ($22 shipped). Here is a direct link to them: 
http://cgi.ebay.com/200-PC-N45-3-8-x-1-8-Neodymium-Disk-Magnets-/310219199190?cmd=ViewItem&pt=LH_DefaultDomain_0&hash=item483a8152d6
The guy has an Ebay store with hundreds of different magnets:
http://stores.ebay.com/China-Magnet-Source_Neodymium-Discs_W0QQcolZ4QQdirZ1QQftidZ2QQtZkm
Instructions on how to use the magnets on the current balance.
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1. First of all you need to identify like poles on the magnets.  I put a blue dot on mine for that purpose.
2. Add magnets in pairs so opposite poles are facing each other across the gap.  All of the magnets on each side need to have poles facing the same direction. Magnets on the same side should not like to be near each other.  As you can see, one side has blue dots facing out and the other has them facing in.  5 can be placed on a side without too much trouble, but 6 is difficult. If you want more than 5, buy smaller diameter magnets.
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A right angle clamp attaches the dowel from the current balance to the ring stand allowing for vertical adjustment.  The wire loop is attached to the alligator clips.  Banana plugs from the power supply connect to the holes in the back of the alligator clips.  The hinge allows the device to be rotated without adjusting the height of the clamp so that different size wire loops can be quickly attached to the alligator clips.
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Wire Loops for Homemade Current Balance
Directions:  


Cut five wires, three of which should be 15.0 cm long, one should be 16.0 cm long and one should be 17.0 cm long.  The wires should be bent at right angles at the positions indicated to form shapes A through E shown below.  The horizontal section of the top of each loop should be stripped so that it can be connected to alligator clips that are spaced approximately 4.0 cm apart.
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Top View of Assembled Current Balance with Wire Loops





Figure 3





Bottom View of Assembled Current Balance





Figure 2
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