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When My Electromagnet Refused to Pick Up a Single Pin

Chapter three of science class was about electricity, and our hands—on task was
to build an electromagnet: one iron nail, one length of enameled wire, one battery.
Wind it, connect it, and see who could pick up the most pins. 1 was confident,
because I had watched a science video about this exact experiment the week before.
The steps felt familiar; I thought I could do it with my eyes closed. I wound fast,
the coil loose and sloppy on the nail, left two ends of wire, touched them to the

battery, and brought the tip toward the pile of pins.

Not a single pin jumped. I blamed the battery, swapped in a fresh one, still

nothing. My deskmate was already swinging a small chain of pins proudly. I stared at
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the nail in my hand and realized it was not a magnet at all, just an ordinary nail
soaking inside copper wire. Those minutes made me irritable. The thought that crossed

my mind was to give up, since a conclusion for the lab report could still be written.

The teacher walked by and, instead of giving the answer, asked one question: are
you sure your circuit is actually closed? That woke me up. I held the two wire ends
toward the window light and found the problem: I had never scraped off the insulating
lacquer on the enameled wire. The ends looked copper—colored, but a clear coating
still wrapped them, so the circuit had never been closed from the very start. However

neat my winding was, no current got in, and the magnetic field stayed zero.

I unwound the whole loose coil and sanded both wire ends bright, then started
over. This time I counted every turn, winding tight against the previous one, and
stopped only at three hundred. The instant the circuit closed, the pins leapt onto
the nail as if pushed by an invisible hand. I kept adding layers, and in the end it
held twenty—three, among the best in the class.

The lesson this class left me runs deeper than the moment the pins jumped. First,
the cause of failure is rarely in the big picture. My plan was right, the materials
were right, the winding motion was even done. What went wrong was the scraping step,
one I had not known existed. A correct direction does not guarantee correct details,
and experiments die in the details. Second, doubt should follow an order. I suspected
the battery, then the nail, but never the step I was proudest of. Now when I check
physics problems I start with whatever I wrote fastest, because that is where

unverified assumptions hide.

The third point surprised me: rewinding took more patience than the first
attempt. Counting three hundred turns made my wrist ache, and more than once I wanted
to settle for close enough. But because I had already torn it down once, I knew a
loose coil would leak most of its field even if current flowed. Persisting was not
stubbornness; the analysis had already shown me what the right answer looked like,
and all that remained was for my hands to catch up. I still remember those forty
minutes when my electromagnet held nothing. What it taught me was not electromagnetic

induction. It taught me: verify first, then be confident.
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