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A  BRIEF  HISTORY  OF  TAPE
by Jonathan Edelman

It’s hard to imagine a world without tape. It mends our precious keepsakes, holds 
parts together as a quick repair, keeps our wounds together—and sometimes saves 
lives. The film industry is a virtual slave to tape: gaffer’s tape, paper tape, camera 
tape. Supposedly Socrates used an animal hide with some kind of sap to repair a hole 
in his home. We at least know that before tape, there was glue, fabric, paper, animal 
skins, and string; when tape came on the scene, everything changed. This timeline 
puts into perspective how tape has changed the very nature of adhesion and, along 
with it, designers’ manipulation of the world.

Earthenware pots mended 
with an adhesive substance 
made from the sap of trees, 
according to archaeologists.

Egyptian hieroglyphics suggest 
they use glue made with animal-
derived adhesives for bonding 
and laminating. The Romans and 
Greeks develop adhesives made 
from a variety of materials, includ-
ing egg whites, blood, bones, 
hide, milk, and vegetable matter. 

Medieval sources establish fish glue as 
the preferred glue for all sorts of bond-
ing. Theophilus, a Benedictine monk, 
describes using fish in the preparation 
of glue: “...Prepare also the skin of an 
eel....Prepare thus also the bones of 
the head of the wolf-fish, washed and 
dried, carefully washed in warm water 
three times. To which ever of these you 
have prepared, add a third part of very 
transparent gum, simmer it a little, and 
you can keep it as long as you wish.”

4000 B.C. 1500 - 1000 B.C. 

Earliest written records of adhe-
sives describe simple instructions 
for the preparation of fish glue. 

In China, fish, ox, and stag horn provide mate-
rial adhesives as well as binders for pigments. 
The best fish glue— made from the swim blad-
der of the sturgeon—is called isinglass.

2000 B.C. 618 - 906 B.C. 
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Pressure-sensitive tape makes its first 
appearance. Horace Day, a surgeon, 
uses a rubber adhesive applied to 
strips of fabric to make a new inven-
tion: surgical tape.

Earle Dickson, a cotton buyer for Johnson and Johnson, 
invents the Band-Aid. Surgical bandages, like the ones 
Dr. Day had invented, kept falling off his wife Jose-
phine’s busy fingers after cutting them in the kitchen, so 
Dickson attaches a piece of gauze to some cloth-backed 
tape and covers it with crinoline. Johnson and Johnson 
makes Earle a VP for his effort.

Duct tape is developed by Johnson and Johnson during 
World War II to meet the need for waterproof tape that 
could seal canisters and repair equipment. Basically 
cloth tape coated with polyethylene, duct tape also has 
superior gripping ability, making it easy to use in the 
field for emergency repairs.

First patent for an adhesive issued 
in Britain for a fish-based glue. 
Not long after, many patents is-
sued for glues using fish, animal 
bones, milk, rubber, and starch. 
The first commercial glue factory 
in Europe opens in Holland.

Cloth-backed tape now common in industry, including that of 
the nascent automobile, where it’s used to affix paper to cars 
to mask overspray from the automatic paint gun. To solve the 
problem of paint bleeding through the gauze used in the tape, 
Richard Drew—an engineer for the Minnesota Mining and 
Manufacturing Company (now known as 3M)—invents mask-
ing tape, the first use of paper as a pressure-sensitive adhesive 
backing. A few years later in 1930, he invents a clear cellulose 
tape called Scotch Brand Cellulose.

The National Science Foundation forms the 
Center for Polymeric Adhesives and Com-
posites in order to establish a “coherent 
philosophy and systematic methodology for 
the creation of new and advanced polymeric 
adhesives.” The mechanics of adhesion is 
just now beginning to be understood and to 
date, there’s no unified theory of adhesion. 
Industry relies on rules of thumb in order to 
develop new adhesives.

MATERIAL

Basic magnet science isn’t exactly 
new—it dates back to ancient 
Greece and China, where people 

noticed that certain stones stuck to 
iron. Even today, though, engineers are 
continually designing new and amazing 
applications for magnets in modern 
technology. Take, for example, new ways 
of picking up—and holding up—really 
big things.

Forces at Work

Magnetic moments are induced at the 
atomic level by the orbital motion of 
each electron about the nucleus, as well 
as its quantum spin, but relatively few 
materials are magnetic. Magnetic fields 
appear in materials whose molecules’ 
electron shells are partially filled, 
because electrons paired in filled shells 
cancel the orbital and spin properties. 
The polarity of magnetic fields results in 
the force we see manifested in magnets 
picking things up: The north pole of a 
magnet is attracted to the south pole of 
the object. 

The strength of a material’s magnetic 
properties depends on the orientation 
of the magnetic fields within the 
material. The atoms of paramagnets—

weakly magnetic materials—are 
randomly oriented; thus the magnetic 
moments cancel each other. To 
illustrate, try putting a magnet next to 
an aluminum soda can.

Ferromagnetic materials such as 
iron, cobalt, nickel, on the other hand, 
exhibit stronger magnetic properties 
owing to special coupling interactions 
within their crystalline structure. 
This high level of organization causes 
magnetic moments to align with each 
other. While this alignment is usually 
only uniform within small, randomly 
oriented domains, the presence of an 
externally applied field align these 
domains with each other, creating a 
temporary magnet.

Then again, there are permanent 
magnets. As opposed to those of 
ferromagnets, the domains of the 
permanent magnets remain aligned 
with each other even without the 
presence of an external magnetic field. 
Bar magnets, horseshoe magnets, and 
many other magnets familiar to us are 
examples of permanent magnets.

Diamagnetism results when 
an external magnetic field exerts 
a magnetic force on electrons to 

counteract the external field. As a 
result, magnets don’t attract, but rather 
repel, diamagnetic materials. The 
metal Bismuth is highly diamagnetic. 
All materials are in fact at least slightly 
diamagnetic; but in ferrous metals, the 
magnetic property vastly overpowers 
the diamagnetic property, so we simply 
refer to these materials as magnetic. 
The degree of magnetic or diamagnetic 
response to an applied magnetic field is 
called magnetic susceptibility, positive 
for ferromagnets and paramagnets and 
negative for diamagnets.

Supermagnets

Most of us probably associate magnets 
with elementary school: picking up 
paper clips and nails with horseshoe 
magnets; “magically” lifting metal 
objects through a piece of paper with a 
hidden magnet. But plenty of magnets 
aren’t kids’ toys. In fact, neodymium 
iron boron (NIB) magnets—the most 
powerful type of permanent magnet—
can break your fingers, or even your 
arms, if allowed to snap together too 
quickly when you happen to be in the 
way. Their magnetic fields can also 
damage hearing aids and pacemakers; 
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A Primer on Magnets
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