S E R I E S   A N D   P A R A L L E L   C I R C U I T S

U S I N G

C H R I S T M A S   T R E E   B U L B S   A N D   A   G E N C O N
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Materials:


Low voltage Christmas tree bulbs (15)


Plexiglas (26 x 21 cm)


bolts (#8 x 1/2 in) (9)


connecting wire (from Christmas tree lights


diode (1)

Construction:

1.
Drill holes to allow holders to be held in place by friction. Holes are 3 cm apart horizontally and 4 cm apart vertically.

2.
Drill and tap the connecting ends of the wires (dark circles on diagram) to accept the #8 bolts.

3.
Insert bulbs into holes.

4.
Cut, strip wires from bulbs and connecting wire. Solder them together as indicated above. All wires can be under the plexiglas. Or, one can drill holes near the bulb holes and bring the wires to the top of the board so that all connecting wire is on top of the board. Connect diode as indicated.

5.
Insert bolts into previously drilled holes from the bottom. Connect appropriate wire to each bolt.

6.
Optional...One can use glue to cement the bulb holders to the plexiglas.  One can also cut 5-cm pieces of plexiglas to form sides to the plexiglas to make it into a box. (This will help protect the bulbs.

7.
To test the parallel circuits, connect one end of a gencon to terminal A and the other end to the P terminals, one at a time. To test the series circuits, connect one terminal of the gencon to the A terminal and the  other end to the S terminals, one at a time.

8.
 Keep a few extra bulbs with the apparatus to replace ones that burn out.

Using the circuit board.

1.
Investigate parallel circuits by connecting one terminal of the gencon to terminal A. Have one student turn the gencon as another student connects the other end of the gencon first to P2, then to P3, and P4. What does the student who is turning the gencon experience? How does the brightness of each bulb in a circuit compare? How does the brightness of bulbs in one circuit compare to those in another circuit?

2.
Next investigate the series circuits by connect one terminal of the gencon to terminal A and the other end to the S terminals. What does the student who is turning the gencon experience? Again compare brightness of bulbs in a single series circuit and then to bulbs in other series circuits. Also compare brightness of bulbs in the series circuits with those in the parallel circuits.

3.
Optional...Connect one gencon to a series circuit and one to a parallel circuit. Energize both circuits and compare.

4.
Connect one end of the gencon to terminal A and the other to terminal B. Rotate the gencon first in one direction and then the opposite. What do you observe? What purpose does the diode play in the circuit?
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