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Facing page:

Introduced two years be-
fore the Cuban Missile Cri-
sis, the 1960 Nestler Radiac 
Calculator assumed the 
user was already in poses-
sion of radiation-detection 
equipment. Within a space 
just four inches in diameter, 
the designer also managed 
to mark time intervals with 
color breaks and include 
the then-familiar nuclear 
insignia at the center of the 
“Fission Fragment Fallout 
Decay and Dose Guide.”

The Boston-based Cambosco 
Scientific Company produced 

the Cambosco Chemistry Wheel 
in 1940 as a tool for the beginning 

chemistry student. Included on the 
reverse are notes, definitions, direc-

tions and examples demonstrating how 
to locate compounds by aligning the posi-

tive (inner ring) and negative (outer ring) radi-
cals. Valence bonds are indicated in red.

Created in 1843, Palmer’s is reputed to be the first 
computing scale produced in America. It consisted of 
logarithmic combinations of numbers, arranged on 
two circles, one revolving within the other, and was 
intended to solve the most difficult mathematical 
problems. It sold poorly, however—in part because 
of Americans’ fear that reliance on such a device 
would weaken the mind.
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Sightings

Circular Logic

Felice Frankel

At first glance, the wheels on these pages seem 
quaint. And fun. Were they real, you might pick 
one up and start playing around with it. But 
if you look closer, there’s more to these devices. 
A student or practitioner of science today is 
surrounded by interactive computational visu-
alization tools. These wheels are their precursors. 
They operate, in fact, in the same way. Each is 

the creation of a designer with a sophisticated un-
derstanding of data and the relations between types 

of data; this understanding is essential to making 
layers that correlate with other layers. The designer 

must establish a hierarchy of information and construct 
an instructive instrument whose information is eas-

ily accessible. Dissecting the thinking behind the wheels’ 
construction might give us clues to the seemingly impossible 

task of organizing the gargargantuan amount of data we find 
ourselves buried under. Graphic designer Jessica Helfand studies and 

collects volvelles, as they’re called. Her book, Reinventing the Wheel 
(Princeton Architectural Press, 2002), is a fascinating examination of these in-

struments. Here we look at just a few and discuss some of the ideas behind them. 

F. F. Jessica, what can you say about the design of these instruments?

J.H. The design varies hugely, but at their core they benefit from a fastidious editorial con-
ceit that reveals itself in several ways. First there is the organization of information. This, in 
turn, leads to a decision about hierarchy: There are only so many slots for information on 
the first layer, for example. (This is the equivalent of headline type in a newspaper of maga-
zine, leading you to the most salient information first.) Third, there is nomenclature—what 
things are called, and how the viewer’s attention is directed, through language and typogra-
phy, to the most pertinent data (and fast, especially in the case of the Nestler wheel!).

F. F. So we can say that the creator of each of these wheels has done a pretty remarkable job 
of sorting out that hierarchy. Can you imagine that this might be an interesting exercise for 
researchers and students?

J.H. Absolutely. This very process obliges you to determine the most ruthlessly objective 
criteria for what matters most. Which, come to think of it, is the kind of thing a student has 
to do in declaring a thesis!

F. F. Can you imagine translating this kind of thinking to computational visualizations?

J.H. Without a doubt. Most visual thinking benefits from this kind of rigorous process, and 
the more complex the thing to be visualized, the more this is true. Computational visualiza-
tion, to me, involves time and space and is driven by individual user input. So it has to be 
clear and immediately understandable—but not boring. Never boring! Part of the genius of 
the interactive wheel lies in the simple idea of parsing complex ideas by layers—a volvelle 
can incorporate a conceivably infinite series of dials—so if you imagine a computational 
variation, the designer must identify hierarchically what comes first, second, third and so 
on. Obviously the reader/user/viewer can parse this in any order she prefers, but the clar-
ity is there nonetheless. And then, simply by engaging with the material, the likelihood of 
remembering and really understanding what’s there is that much more resonant. Finally, in 
a world of orderly, rational straight lines, there’s something just mesmerizing about circles: 
in cardboard, on paper, in books—and yes, in computational media.
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“Modern Methods of Birth Con-
trol” was printed as an acetate 
overlay in conjunction with a 
1935 book containing 15 color 
charts illustrating menstrual 
cycles. Calculations are achieved 
by aligning the wheel to the de-
sired cycle length, thus provid-
ing a discreet system for verify-
ing “safe” days in natural family 
planning, The accompanying text 
includes advice and no shortage 
of opinion. (“It has been said that 
menstruation is evidence of a dis-
appointed womb.”)
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