
Charles was once asked, “Did you think of the Eames chair in a flash?” He replied,

“Yes, sort of a 30-year flash.” And when he said that, it had indeed been over 30 years since

he and Eero Saarinen had won first prize in the 1940 Organic Furniture competition at the

Museum of Modern Art (MoMA)—or, tracing roots, even longer if you start with his earliest

seating, the pews in Helena, Arkansas, with armrests in gentle curves. But Charles’s remark

clearly expresses something more important than specifics: his fundamental belief in design

as a process, rather than a single outcome—a process that’s never really over. One of the

Eames Office’s last projects, abandoned after Charles’s death, was a timeline and exhibition

on invention. It may well have been abandoned anyway had Charles lived longer, since he

was already frustrated with it. He came to feel that the more one explored a famous inven-

tion—photography, computing, whatever—it was virtually impossible to pin down a single

moment. The Eameses’ own 30-year flash is a perfect example. In the film Design Q&A

(1969), Charles is asked, “Is design a creation of an individual?” He responds, “No, because

to be realistic one must always acknowledge those who have gone before.” Though, inter-

estingly, in a sense, what Charles and Ray ultimately developed was a way of creating

whereby, after a time, they themselves became the ones who had gone before.

The 15-year flash began with the Kleinhans chair, which Charles Eames and Eero

Saarinen designed for the Kleinhans Music Hall in 1939 and which achieves a certain kind of

completeness with Charles and Ray’s design of the fiberglass chair in the early 1950s.

(However, as late as the early 1970s, the Eameses were still exploring related ideas, such as

the Two Piece Secretarial chair.) This evolution is a perfect example of the design process as

it worked at the Eames Office: the feeling that, rather than a single moment of inspiration,

there was a constant working out of each issue one by one, a kind of learning by doing until

a solution was revealed. The solution then became the starting point for the next part of the

journey. In project after project, Charles and Ray practiced this philosophy; viewed in this

way, the length and breadth of their careers trace nothing more (or less) than the logical

extension of that design process into a way of life. In a way, this flash becomes a metaphor
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noting here that it would be extremely difficult to get such a competition organized today

with a museum in tandem with manufacturers because of perhaps valid concerns of conflict

of interest. And yet this manufacturing dimension was absolutely key to the Organic

Furniture competition’s success.†

The contest drew more 585 entries, captivated minds around the country, and was

nowhere received more enthusiastically than at Cranbrook. The combination of practicality

and modern form was naturally irresistible to almost anyone at Cranbrook. No less than five

teams from Cranbrook put together entries to the competition. The Arts and Crafts influence

there suggested to everyone the potential common ground between mass production and

works of quality. This was a natural evolution for Charles and Eero (who loved competitions)

as a way to continue their ideas through their entries. From Charles’s experience with design-

ing furniture for the houses he did in St. Louis, he knew the effort involved in designing a sin-

gle physical chair. The Organic Furniture competition offered a great chance to address that

issue and actually gain hands-on experience in the chair’s manufacture.

Charles and Eero’s design went considerably further than the Kleinhans chair.

Instead of being a relatively simple curve balanced gently on a structure, it was now an

array of curves. Upholstery hid any flaws in the wood workmanship, which made the

smoothness of the forms and their unusual connection more striking. The designers hoped

to make the shell’s compound curves as uniform as possible and to create them in the wood

itself rather than concealed offstage by the fabric. Such details could undoubtedly be

resolved at the manufacturing stage if they would be so lucky as to win.

By the end of the fall term, Ray Kaiser (soon to be Ray Eames) was on the scene at

Cranbrook, auditing classes in weaving. Ray helped some with the final presentation draw-

ings, though the designs themselves were complete. On these early chairs—to use her own

words—Ray “was like a hand,” one of a number of people around the school who enthusi-

astically pitched in. It was around this time that she and Charles began their personal rela-

tionship as well. In light of future work, it was undoubtedly invaluable for her to observe the

process firsthand because in the end it was this group of designs and specifically this tech-

nique that would become the jumping-off point for Charles and Ray’s own experiments.

Another student involved was Don Albinson, who later worked at the Eames Office and

worked on the important prototyping of the Eames furniture. He remembers Charles asking

anyone in hailing distance to try out the chair. Charles would watch carefully to see how

people reacted to and experienced the chairs. In the end, Charles and Eero settled on five

chairs, two sofas or lounges, two tables, and some case goods.

The entry, including drawings and photographs of the scale models, went off to New

York, leaving behind the exhausted entrants. Life at Cranbrook returned to normal, and Ray
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for the way Charles and Ray approached design. If this was their way of working, then

unquestionably it bore its earliest full fruit through the furniture.

By 1939, Charles Eames was 32 years old and head of the design department at the

Cranbrook Academy of Art, located just outside of Detroit. He had been there for a year or

so, having practiced architecture in St. Louis for most of the decade. He had become good

friends with Eero Saarinen, who was a junior partner in the architecture office of his father,

Eliel Saarinen. Charles also worked on projects in the Saarinen office from time to time. At

that time, Eliel Saarinen, who was also the head of the Cranbrook Academy of Art, was

designing the Kleinhans Music Hall in Buffalo, New York. Saarinen Sr. was the architect of

the building, and Charles and Eero designed the seating. 

They designed a number of different pieces, including the armchair on page 38. They

determined the single striking curve for the seat by doing some research, using dowels to

ascertain the shape of the human bottom and to find the curve for the most comfortable sup-

port. Although these chairs were not mass-produced for the consumer market, one can see

the possibility inherent in the design. The Kleinhans chair represents an important point in

Charles’s career because it was the first expression of his notion of wringing a solution from a

single piece of material—a single shell chair. From a materials standpoint, however, the chair

was still essentially a curved slab design in the vein of the chairs of Alvar Aalto.

The chairs were installed and well received. They had been manufactured in a mod-

est quantity, but because it was a small run, the manufacture was essentially custom manu-

facture in volume. But Charles and Eero must have begun to reflect both on the restrictions

and possibilities available to them. Therefore, in 1940, when MoMA announced the Organic

Furniture competition, Charles and Eero leapt at the chance. The competition, organized by

Eliot Noyes, the director of design at MoMA, sprang from the desire to see design evolve

organically from many of the changes taking place in society.  His brief for it put the matter

this way: “In the field of home furnishings there has been no outstanding design develop-

ments in recent years. A new way of living is developing, however, and this requires a fresh

approach to the design problems and a new expression. An adequate solution which takes

into consideration the present social, economic, technical and esthetic trends is largely lack-

ing.” Noyes’s brief went on to point out that the young designers who might conceivably

address these issues worked at a considerable disadvantage: “they have no opportunity to

form the contacts with industry which would enable them to have their designs produced.”

The Organic Furniture competition intended to address this problem in an unusual

way. A number of manufacturers agreed to produce the prize-winning designs and a consor-

tium of retailers (initially led only by Bloomingdale’s in New York) agreed to sell them. In

other words, the winner of the competition would have guaranteed distribution. It is worth
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† Manufacture will
always be a facet of
industrial design
and, therefore,
industrial design
exhibitions—a fact
that, in the author’s
opinion, the public,
designers, manufac-
turers, and museums
need to face,
embrace and defend,
not shrink from.
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Pilot seat

(1943); plywood

shell experi-

ments, early

1940s; Lounge

Chair Wood pro-

totype (1945).

California, while Eero was distracted by other projects such as the Defense Housing. A frus-

trated Charles wrote to Eliot Noyes, “I suppose Eero has told you of our finally getting

around to some cast-iron dies. It makes me sick that we didn’t insist on giving it a trial

months ago.” In other words, there were more problems with the actual tooling. Indeed,

each individual chair shell required a great deal of work in all sorts of ways. After the mold-

ing process, the wood was splintered, which necessitated the unsatisfactory concealment

with fabric. In other words, the Organic chair, intended as an expression of the potential of

mass production, had, as Ray later noted, “become a handmade object” after all.

Perhaps Noyes summarized the problems of production and cost best in a letter to

Alfred Barr, director of MoMA: “On the armchair and the reclining chair,” he wrote, “the

curves of the back were so complicated that it was not found possible at this point to get

sufficiently finished surfaces to expose the wood. Therefore fabric has been applied to all

the backs except the little dining chair . . . The excitement of sitting in them is not going to

be a middle-class thrill at this point because the prices are something terrific [too high].” In

fact, Bloomingdale’s emerged as something of a hero in this story when it reduced its usual

100 percent markup to 10 percent. But even then the price was still too high to create “a

middle-class thrill.” The shell itself cost $6 or $7.

The Organic Furniture exhibition opened at MoMA in September 1941. A limited

number of chairs had been successfully made through the combined efforts of Charles,

Eero, MoMA, and the manufacturer. Tight on money, Charles and Ray missed the opening—

”the fireworks” as Charles wrote in a letter. The verdict on the program was a mixed posi-

tive: on the one hand, good works were created and new designers were discovered and

given meaningful experience with manufacturers; on the other hand, mass production was

not achieved in any meaningful sense for the Eames-Saarinen shell chairs. The exhibition

itself offered an interesting allegory. Noyes exhibited a traditional easy chair in a barred

cage like King Kong (there was a Gargantua poster behind it). The label, like one found at a

zoo or natural history museum, read, “Cathedra Gargantua, genus Americanus. Weight

returned to New York as she and Charles contemplated their future. At the end of January

1941, the announcement came: Charles and Eero had won in two categories: chairs and case

goods. Though the form of the Organic chair is its most arresting visual aspect and a mass-

production challenge, the judges cited another innovation as well: the use of a flexible leg

mount to provide a kind of springy feel. But now the real adventure began because, in only

eight months’ time, MoMA would be having an exhibition of the award-winning pieces—in

production. Now the Eames-Saarinen team had to deliver and so far they had only plans and

a few models. Even so, their models and Charles’s photographs had been so persuasive that

people asked if they already had full-blown chairs—which, of course, they did not.

To begin, they asked Albinson to make a full-scale plaster mock-up of one of the

chairs. In fact, Albinson and another student, Jill Mitchell, went on Charles’s payroll—both

commented years later about being Charles’s first employees. Though there had been oth-

ers in St. Louis, for the journey that began at Cranbrook they were absolutely right. Albinson

recalls that Charles and Eero first used a patented technique originally intended only for a

detail of a wooden tray. In larger applications like the chairs, this technique turned out to

have considerable problems. Another idea that they tested was using cycle weld, an auto-

motive technology, to join the steel in the legs to the chair. Charles clamped a sample of

wood and steel with the cycle weld and put it in his oven. The wood was reduced to charcoal

(and was not great for the oven), showing the limits of that solution: the wood and the

metal could not be heated the same way at the same time.

The chair mock-up was taking longer than expected, while tables and case goods

proved to be less of a problem. A contract for the tables and case goods was signed in April

1941, and they were ultimately manufactured by the Red Lion Furniture Company in

Pennsylvania. But the chairs were a different matter. That same April the first wooden shell

was finally created—to no one’s satisfaction. The manufacturers were getting anxious. In

July, Paul Posser at the Heywood-Wakefield Furniture Company said, “we’re only doing it as

a favor to the stores and the museum.” By then Charles and Ray had married and moved to

The first six

years of the

flash, showing

the pursuit of

the mass pro-

duced molded

plywood single

shell chair with

complex curves,

from left to

right: Eames-

Saarinen

Kleinhans Chair

(1939); Eames-

Saarinen

Organic Chair

(1941); Eames

molded plywood

sculpture

(1942); Eames

molded plywood

splint (1942)



because the war that was presently bringing the Organic project to a merciful end would

also end up being the testing ground for Charles and Ray’s attempts to learn the right les-

sons. Charles and Eero had brought it this far. Now they parted ways (Eero bowed out to

pursue more immediate projects on his docket; this parting was in the friendliest of fash-

ions and there were many more adventures ahead in work and in play), and Charles, now

partnered with his new bride, Ray, took the ball and ran with it.

Charles and Ray’s move to Los Angeles meant not only a new city and a new life,

but also a new way of understanding design and creation. This time, Charles would learn

how to make it before he decided what it looked like. In other words, the design of the

Eames chairs would not be some sort of “pure” expression of form for its own sake but

rather something, in a way, even more distilled: an expression of the effort to determine and

meet specific needs of materials, manufacture, and comfort. The design would take its form

from that process. 

In an apartment complex designed by modernist architect Richard Neutra in the

Westwood section of Los Angeles (not far from UCLA), Charles and Ray dove into the chal-

lenge. Ray described it this way: “The problems [had become] obvious: [the organic chair]

could not be manufactured the way as it was meant to be, as a mass-produced object  . . .

So the simple idea was to try to find out, what would make it a mass-produced object.” In

other words, they needed to learn how to mass-produce molded plywood in compound

curves in order to get the single-piece shell made. The form would come from that.

In the spare room of the apartment, they began to work on a device they eventually

called the “Kazam! machine.” Named not for any strange noise but for its sense of magic, as

with the special boxes Charles made for his daughter, Lucia. This machine allowed them to

mold plywood themselves. It had a curving plaster mold with energy-guzzling electrical coils

running through it. Charles long remembered the terror of climbing a power pole by their

apartment to poach enough electricity from the transformer to run the Kazam! machine and

the growing conviction he would electrocute himself. Fortunately he survived. They created

their plywood in the molding process by laying a sheet of the veneer (a thin plane of

wood—the “ply” in plywood) in the form and then putting a layer of glue on the wood, and

then repeating the process, usually between 5 and 11 times. (In the Organic chair, the wood

was created by laying strips of plywood, not a whole sheet, into the desired form.) A bicycle

pump was used to inflate a rubber balloon and push the wood against the form, giving it

shape and locking the whole thing together.

As they developed the Kazam! machine, Charles and Ray began to explore what it

could do. Early experiments included a couple of molded plywood sculptures.* These sculp-

tures were simultaneously a test of the technology and beautiful works of art. Art and tech-
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The finished

molded plywood

furniture of 1945

to1946, from left

to right: Circular

Table Wood,

Lounge Chair

Wood, folding

screen, and

Dining Chair

Wood.

when fully matured, 60 pounds. Habitat, the American Home. Devours little children, pen-

cils, fountain pens, bracelets, clips, earrings, scissors, hairpins and other small flora and

fauna of the domestic jungle. Is rapidly becoming extinct.”

If extinction of traditional furniture was imminent, it would not be at the hands of

the modern chairs in the exhibition room, but it might come through their descendants.

Charles had clearly learned that if you were designing for mass production, you had to dis-

cover how to make the tooling—not just the end product—yourself. This was a profound

realization, one that dovetailed naturally with his gift for hands-on design and engineering.

But it was deeper than that, because Charles must have recognized that design for mass

production was a new animal. All of the dissatisfactions of the finished chairs were a result

of not understanding the limitations of the process when he and Eero had designed the

chairs. Charles later recalled, “We were setting out to, really, I would say [put] the Frank

Lloyd Wright theory, at least my own version of it, to work—and it may have turned out look-

ing more Miesian than Frank Lloyd Wright, but nevertheless it’s one’s own interpretation.”

He continued, “The Organic show was more a kind of a statement of principle.” From a

design standpoint, their key conceptual breakthrough was that they moved the plywood

material away from the Aaltoesque slab in the Kleinhans to a shell concept. Charles and Ray

would now have to find a way for this material to make a complex curve. As he said later of

all the furniture on this path, “We wanted to make the best for the most for the least. It

sounds a little pompous now, but at the time it was a perfectly legitimate way to approach

things.” The Organic chairs turned out to be essentially a statement of principle. It would

take Charles and Ray five years to make the first pragmatic statement about production, and

a full ten years to make it completely.

On January 8, 1942, less than a year after the announcement of the competition

winners and a month after the attack on Pearl Harbor, Eliot Noyes wrote to Charles in frus-

tration, “the whole project seems to be dribbling off into nothing because of [war] priority

pressure; no more rubber, no more plywood.” Noyes was right, but only as far as it went,

* These molded ply-
wood sculptures (see
page 38) are differ-
ent from the ones
Ray carved from
splints. Though
beautiful, the splint
sculptures do not
concern us here
because they are not
part of the direct lin-
eage of the chairs. 
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nology were not in conflict. At one and the same time, a test of technology could be a beau-

tifully formed sculpture and a sculpture could be that test. Speaking of the idea of art edu-

cation years later, Ray said society should be moving toward an era “where it is no longer

necessary to use the term art.” They lived that ideal in many ways, and it is significant that

that philosophy was present from the very beginning as they worked, just the two of them,

in their little apartment in Westwood. (They had to sneak their equipment and materials in;

they were convinced that their landlords—including Mrs. Neutra’s parents— “would have

had a heart attack,” to quote Ray, had they seen all the materials.)

Two copies of the taller sculpture are still in existence, but there were likely more—

a subtle but important reminder of the sculpture’s role as a test of

the production process. Though at times credited just to Ray, these

sculptures were, in fact, the work of both of them, as was much of

the later furniture, which was often credited just to Charles. They

also made many different one-piece molded shells, testing the lim-

its of the technology and material. Some splinter in one way or

another; others have a slit or hole cut by the Eameses in them.

These breaks, whether put in manually or happening naturally, all

relieved the tension created by forming a single-piece shell with compound curves. 

Charles and Ray continued to refine an idea that became a pillar of their design

process: the “honest,” or unself-conscious, use of materials. In other words, if a chair was

made of molded plywood, it should show the molded plywood, not try to conceal it, and

honor the plywood’s inherent qualities. In a way, the notion is similar to the credo “form fol-

lows function,” but the use of the term “honest” not only injects an ethical dimension but

also acknowledges a human and subjective one, suggesting that there may be more than

one path to a given design choice. As they sought an honest use of plywood, Charles and

Ray were coming up against the incontrovertible experience (“fact” is the wrong word) that

plywood did not want to be a single-piece molded shell

As America geared up for war in earnest, all technologies were turned to the war

effort. Dr. Wendell Scott, a friend of Charles’s from St. Louis who was stationed in San

Diego, came to Los Angeles and in a casual conversation mentioned a problem they were

having in the medical corps. Braced in the regulation metal splints, the legs of wounded ser-

vicemen were ending up in worse shape after being carried than they were with a makeshift

one. The reason was that the metal unfortunately amplified any vibrations from the stretch-

er bearers. Immediately, Charles and Ray began to explore the possibility of using the mold-

ed plywood to solve this problem. 

Soon after, they developed their molded plywood splint. It conformed to the shape
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of the human leg,+ giving support through natural form. It also was an extremely honest use

of materials, wedding the Eames understanding of the limits of the material to the function-

al needs of the splint. Hold this beautiful object in your hand some time if you can—they

still appear in flea markets and vintage stores. Symmetrical holes relieve the stress of the

bent plywood, but also give the medic a place to thread bandages and wrappings. The

splints represent a perfect example of utilizing to advantage what the Eameses called the

constraints of a particular design problem. Recognizing and working within these con-

straints was always key to their design process. It was not always easy.

Referring to the Japanese bomb scares,• Charles commented ruefully about the

frustration they felt: “And I remember, we’d—some dreary nights 

I’d go home, I’d say, ‘You know, I—God, dear God, I don’t want any

bombs to particularly drop on Los Angeles or the United States, or

any place, but if one must drop, wouldn’t it be nice if it hit right in

the middle of our plant!’ The problems there had gotten to be fairly

great.” And it was not always simply a matter of the obvious

design issues—there were problems of financing, which ultimately

led to partnerships with John Entenza and Colonel Evans of Evans

Products.

In the end, the best guess is that 150,000 of the splints were made and used. As a

product and an experience, it was ultimately far more satisfactory than the Organic furniture.

The Eameses, evolving into the Eames Office and then into the Molded Plywood Division of

Evans Products, had developed and nurtured a fabrication process and even built the actual

tooling that made the splints. This key development was a natural extension of their thinking.

Charles and Ray realized that they had to earn the right to control the design and that the

coin of the realm was not a contract but an understanding of the process.

The splints led to more wartime molded plywood work, including a nose cone and

other parts for the CG-16 glider (Flying Flatcar) in 1943. Look closely at the Eameses’ pilot

seat for another plane, a Vultee. In some ways, it solves the problem of the shell that was

posed by the Organic chair: it is a single-piece plywood shell, but in order to make the

material work, it had holes in the corners, and the veneer had to be applied unevenly. You

can’t just put a stack of veneers on top of one another and mold them. They must have cuts

and other details that make it possible to create the curvature. In the pilot seat, the result is

a single piece of plywood, but not the elegant form Charles and Ray were searching for. The

pilot seat rather remarkably synthesizes the years of work to that date and provides a road

map of the problems facing the single-shell solution.

Something else was happening, too. Although the military is not the same as a con-

Charles’ sketch

of anti-aircraft

fire over Los

Angeles in a let-

ter to his daugh-

ter Lucia, 1942.

+ Charles’s leg was
the model. This
process was
extremely painful
when he ripped all
the hairs out of his
leg removing the
cast.

• Japanese U-boats
shelled Santa
Barbara in late 1941.



sumer market, it is still a market. And making something that people actually needed was

immensely more satisfying than the simple statement of principle that the Organic chair

embodied. On a practical level, the splints led to self-sustaining rather obligatory produc-

tion. Charles and Ray were beginning to strike what would become their characteristic bal-

ance of idealistic vision and realistic implementation.

In 1945, as the sense grew that the war was coming to a close, the Eames Office,

now two years old and some 15 people strong (including the folks manufacturing the

splints), turned its attention back to furniture. With the important experience of the war

years behind them, Charles and Ray pushed harder than ever. If there were a way to make a

single-piece shell of molded plywood in complex curves, the Eames Office would find it. The

office began working toward introducing the furniture at a December 1945 show at the

Barclay Hotel. 

Meanwhile, on the design front, Charles and Ray and the office staff were pushing—

and pushing—the limits of the material. What was the honest use of molded plywood? Could

it be a single-piece shell in complex curves? The cast of characters for the Barclay Hotel show

was beginning to take shape in Charles’s mind, but the headliners (meaning the single-piece

shells) were not ready. Legs developed that used the curved wood. Three-legged chairs with

metal legs, case goods, and tables, but always the frustration of the shell.  Each time a split

was necessary to make the curve work. In the end, they abandoned the idea of a single-piece

shell and instead broke it into two parts: a seat and a back. They had finally uncovered the

honest use of molded plywood. The LCW, the chair that resulted in 1945, is now an icon of

American design. Time magazine called it “the chair of the century.” Did Charles and Ray

regret the five years of work spent trying to make it one piece? On the contrary; about a dif-

ferent project, Charles said, “This way we know we have the right answer.”

Design historian and architect Donald Albrecht has called the LCW a “brilliant fail-

ure.” Not because it wasn’t a popular and critical triumph, but because the Eameses hadn’t

yet achieved the task they had set for themselves. And although the LCW launched Charles

and Ray’s careers, especially when Herman Miller, Inc., began distributing and then manu-

facturing it, Charles might well have agreed. 

Despite so many steps in this journey, we are still only partway through this 15-year

flash. The Eameses were, after all, trying to make a single-piece shell chair, and a low-cost

one at that. They were still five years and two completely different materials away from their

goal.
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Opposite:

Kazam! Machine

in the Eames’

Neutra

Apartment in

Westwood,

California.  Note

the wires for

heating in the

plaster and the

bicycle pump at

the lower right.


