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Optics at the 
Toy Store 

BY MICHAEL E. KNOTTS 

The holiday season is nearly upon 
us, and many of us will be shop

ping for toys for the children, 
friends, and colleagues in our 
lives—not to mention for ourselves! 
So, what's available in the way of 

toys that make use of optics, exhibit 
interesting optical phenomena, or 
help teach kids about optics? For the 
benefit of loyal Light Touch readers, 
I conducted a little field research to 
answer these questions. 

With my eight-year-old nephew 
in mind, I visited several vendors and 
procured a collection of test articles 
for experimental research. (Okay, I 
admit it! With myself in mind as 
much as my nephew, I went on a 
shopping spree and bought a bunch 
of toys to play with as I wrote this 
article.) I expected to find a bewilder
ing array of items suitable for optical
ly inclined folks to give as gifts. While 
I did find many interesting items, I 
found less than I expected, and, in 
many cases, the quality was disap

pointing. The sidebar shows a list of 
what you might find on a typical 
shopping expedition. The list is by no 
means exhaustive, but it gives a good 
idea of what's currently available. 

Some of these toys will be 
reviewed in future articles, but for 
holiday shoppers a discussion of 
several toy magnifying instruments 
is presented here. The toys tested 
(see Fig. 1) ranged in price from 
$2.29 to $14.99 and were of plastic 
construction with glass optics in 
only two cases. Optical quality 
ranged from reasonable to com
pletely miserable. After playing with 
these instruments, two rather obvi
ous lessons were driven home: one, 
these are indeed toys, and two, you 
get what you pay for. 

Toys that magnify 
Quality refers to mechanical integrity and 
optical performance: 0 = worst, 5 = best. 
Microscopes, telescopes, and magnifying 
lenses have excellent potential for educa
tional fun. None of the tested telescopes 
have sufficient quality fur astronomical 
applications. Unless otherwise noted, 
check science museum and variety stores 
for these products. 

Logo Imprinted 3 x 25 mm "binoculars" 
(Galilean telescope), $2.29, ages 3+. 
Low quality folding opera glasses with 
fixed interpupilary distance. Molded plastic 
lenses with significant chromatic aberra
tion. Quality: 1.5. 

Telescope Explore (Galilean telescope), 
$2.75, ages 3+. Extremely low quality. 
Plastic lenses with severe chromatic aber
rations, striae, and significant image dis
tortion. Quality: 0.5. 

Tasco Telescope & Microscope, $2.95 at 
Learningsmith, ages 6+. Medium quality 
pen-sized combination telescope and 
microscope. Dim image when used as a 
telescope. Bright light necessary for use as 
a microscope. Pre-focused when placed 
directly on a surface to be imaged. Quality: 
3.5. 

Optic Wonder, $5.95, ages 3+ Medium 
quality folding opera glasses with fixed 
interpupilary distance. Lenses fold so that 
they may be used individually. Comes with 
compass and a mirror that allows one to 
see a magnified image of one's pupil. 
Quality: 3.5. 

Edu-Science 3.5-in tri-focal magnifier, 
$5.99 at Toys "R" Us, ages 6+. Plastic 
lens in a plastic holder. Quality: 4.5. 

Super Science GEO SCOPE 30X, $13.95 
at Learningsmith, ages 6+. Medium quali
ty hand-held microscope with built-in illu
minator. One- hand focus by tilting. Quali
ty: 4. 

Wild Planet Megascope set 2-in-1 tele
scope and microscope, $14.99 at Toys 
"R" Us, ages 4+. Medium quality 
Galilean telescope and microscope with 
battery operated illuminator. Focus knob. 
Comes with sample holders for mounting 
specimens in front of objective lens. 
Quality: 4. 

Phosphorescent stuff 
Zauder's Face Colours Glow in the Dark, 
$2.39, ages 5+. A tube of water remov
able makeup containing phosphorescent 
zinc sufide. 

Alpi Glow in the Dark Chalk, $3.95, ages 
3+. Great for drawing on sidewalks. 

Alpi Glow Dough phosphorescent model
ing clay, $3.95, ages 3+. A block of re
usable, non-toxic modeling compound 
about 50 mm x 75 mm x 7mm. 

Astral Magic Glow in the Dark Stars, 
$4.25, ages 6+. 165 self-adhesive phos
phorescent shapes. 

3-D image toys 
Both of these items are highly recom
mended and of high quality. 

Polaroid Phantagrams Krypton Laser 
Holograms 3-D stickers, $2.75, ages 6+. 
Very nice white light reflection holograms 
with self-adhesive backing. 

Tyco View Master 3-D Viewer. $3.99 at 
Toys "R" Us, ages 3+. The ever popular, 
classic stereo viewer can't be beat. 

Toys that use persistence 
of vision 
Electra Spin Top, $7 at Natural Wonders, 
ages 3+. Has LEDs that light when spun. 
Non-replaceable batteries. 

JusToys Mini Laser Light, $8 at Natural 
Wonders, ages 3+. Has nothing to do with 
lasers. Allows doodling patterns on the 
wall by shaking a spring mounted mirror. 
Uses color filters and a flashlight bulb. 

Wild Planet Light Hand Finger tights, 
$9.99 at Toys "R" Us, ages 4+. Four red 
LEDs that clip on the fingers. 

TimeSpan Clock, $39.95 at Learning
smith, ages 12+. Displays the time in thin 
air by scanning a multiplexed pattern on a 
linear LED array 

Color and spectra toys 
Poster paint (6 colors), $2.49 at Zainy 
Brainy, ages 6+. Kids can experiment with 
subtractive color mixing using water solu
ble paints. 

Lightrix Spectrix Visor, $3.95, ages 6+. 
Diffraction grating viewers produce brilliant 
spectra with POINT sources. 

Tedco "The Light Crystal" prism, $4.95, 
ages 8+. A cheap acrylic prism with a low-
quality polish over what looks like saw 
marks. 

Educational kits 
Three nice kits containing basic parts such 
as color filters, lenses, mirrors, polarizers 
plus instructions for numerous experi
ments. The OSA kit is the most costly, but 
also the most extensive. 

Educational Insights "21 Science Projects 
Color & Light," $9.99 at Zainy Brainy, ages 

8+. Nice 65-page book with instructions for 
21 experiments. Kit contains color filters, 
polarizer, diffraction grating, hard plastic mir
rors, and flexible sheet mirror. 

Kids Science Optics, $10.99 at Zainy 
Brainy, ages 4+. 

OSA Optics Discovery Kit, $19.95 from 
Edmund Scientific, ages 6+. Kit contains 
materials and instructions to perform 11, 
hands-on optics experiments. 

Other optics toys 
Geoffrey Bubbles extra thick bubble soap. 
$0.49 at Toys "R" Us, ages 3+. Great for illus
trating colors due to thin-film interference. 

Disney characters kaleidoscope, $1.59, 
ages 5+. Low quality, but it gets the point 
across. 

Accoutrements #9867 "Fly Spy Amazing 
Optical Sheet," $2.75, ages 5+. A flexible 
sheet with a 5 x 5 array of 1.25-in-sq 
Fresnel lens magnifiers next to a 3 x 
6.25-in Fresnel lens magnifier. 

Vision Collision, $4.99 at Zany Brainy, 
ages 7+. A clear plastic sheet with an 
array of adhesive backed mirror strips 
attached. Allows one to view slices of 
one's face in reflection superimposed on 
objects behind the sheet. 

3.5 W Flower Light Bulb, $5 at Natural 
Wonders, ages 13+. A glass bulb, appar
ently filled with argon, that contains purple 
glowing iris shaped electrodes and green 
fluorescent leal shaped electrodes. 

"High Output Laser," $14.95 at Ye Olde 
Curiosity Shop, Seattle, WA, ages 12+. A 
nice, bright laser pointer attached to a key 
chain. Comes with four diffractive optic 
elements that project different patterns. 
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Nevertheless, toy optical instru
ments are better than no optical 
instruments. If you haven't already, 
please buy some for the children you 
know. If you can afford to spend 
more, medium-quality monoculars 
or binoculars, high-power magnify
ing lenses (such as Hastings 
triplets), and hand-held compound 
microscopes can be purchased for 
$30 to $100 from suppliers such as 
Edmund Scientific, sporting goods, 
jewelry making supply, and camera 
stores. 

No kid should be without a good 
hand-held magnifying lens. I found 
a nice 3.5-in diameter tri-focal 
model at Toys "R" Us for $5.99. I 
tested three hand-held toy micro
scopes and found them to produce 
images of reasonable quality. All 
three units had a magnification 
of 30x and were intended pri
marily for looking at objects in 
reflected light. They differed in 
physical size, focusing method, 
type of illumination (built-in 
light versus ambient light), and 
provisions for mounting sam
ples. The Geoscope and the Tas
co pen-sized microscopes were 
handy, with the Geoscope's 
built-in illuminator and larger 
optics producing a much 
brighter image. The Wild Plan
et Megascope produced accept
able images, had a built-in 
illuminator, and came with at
tachments for holding various 
specimens (such as pond water 
and insects). I did not test toy 
microscopes with multiple 
objectives or magnifications 
higher than 30x, since virtually 
all of them looked like junk. 

Five of the devices func

tioned as telescopes; all but one were 
of Galilean design with two simple 
lenses (one convex and one concave). 
All produced erect images, and image 
quality ranged from miserable to tol
erable. All suffered from chromatic 
aberration to varying degrees. Most 
had plastic optics, and some had hor
rendous striae that distorted the 
image. Two were binocular in form: 
essentially cheap plastic opera glasses 
with a fixed interpupilary distance. 

My recommendation: if you can 
afford to do so, p lease buy a better 
unit with quality optics. Decent 
entry-level binoculars or monocu
lars with achromatic optics can be 
purchased for less than $30 if you 
look around in sporting goods 
stores. If you must buy a toy, the 
pen-sized Tasco combined telescope 

& microscope for $2.95 is accept
able, although the images are dim 
(high f number). Also, the Optic 
Wonder for $5.95 (a binocular unit) 
is nice, since it visually demonstrates 
how a simple telescope can be con
structed from a convex and a con
cave lens. It also includes a compass 
and a mirror that allows one to see a 
magnified image of one's iris. 

Please tell me about your favorite 
optics-related toys. If resources per
mit, we'll discuss them in future 
articles. Have a good time shopping, 
and remember how much fun 
exploring the world with a couple of 
good lenses can be! 

OPN Contributing Editor Michael Knotts is a research 
scientist at the Georgia Tech Research Institute, Sig
nature Technology Laboratory, Atlanta, GA; michael. 
knotts@gtrl.gatech.edu. 

Figure 1. Toy magnifying Instruments. (A) Optic Wonder, $5.95, ages 3+. 
Medium quality folding opera glasses with fixed interpupilary distance. Lenses 
fold so that they may be used individually. Comes with compass and a mirror 
that allows one to see a magnified image of one's pupil. (B) Telescope 
Explore (Galilean telescope), $2.75, ages 3+. Extremely low quality. Plastic 
lenses with severe chromatic aberrations, striae, and significant image 
distortion. (C) Super Science GEO SCOPE 30X, $13.95, ages 6+. Medium 
quality hand-held microscope with built-in illuminator. One-hand focus by 
tilting. (D) Wild Planet Megascope set 2-in-1 telescope and microscope, 
$14.99, ages 4+. Medium quality Galilean telescope and microscope with 
battery operated illuminator. (E) Tasco Telescope & Microscope, $2.95, ages 
6+. Medium quality pen sized combination telescope and microscope. Large f 
number. Bright light needed to use microscope. (F) Edu-Science 3.5" tri-focal 
magnifier, $5.99, ages 6+. Plastic lens in a plastic holder. (G) Logo imprinted 
3 x 25 mm "binoculars" (Galilean telescope), $2.29, ages 3+. Low-quality 
folding opera glasses with fixed interpupilary distance. Molded plastic lenses 
with significant chromatic aberration. 
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