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INTRODUCTION 

Almost all of today 's radio collectors are familiar with Atwater Kent 
radio receivers. Because some of the sets, particularly the later breadboards, 
are dramatic contributions to a collection they are held in especially high 
regard. The name Atwater Kent has come to signify something above and 
beyond ord inary, collectible rece ivers. But what are the reasons for the 
character of the breadboards? Or the style of the metal boxes of the 40 
series? When Atwater Kent introduced these unique styles, was he only 
responding to tbe novelty of radio? 

Beyond the radios is a much broader story. It tells of a man who was 
hugely successfu l in the automobile industry before entertainment radio 
was conceived. It tells about a developing young man who ultimately climbed 
to the highest reaches of American enterprise. This man was the very best 
kind of " do-it-yourselfer, " building the largest radio manufacturing 
company without outside stockholders, without interlocking corporate structures 
and without the unethical practices that marked too many contemporaries. 

Examining Atwater Kent the executive, and the functions that he imple­
mented in hi s several businesses, cannot be done unless a trove of docu­
ments about him is uncovered. What can be done is to review his products 
and, by comparing their technical sophistication to the times in which they 
appeared, postulate something of the man who made them happen. 

Other authors have done exemplary work in describing Kent's radios. 
To focus more directly on Kent, this article looks at the relationships he 
maintained between the users of his products and the means by which they 
were produced. The name of the relationship is "marketing." 

Marketing, as the term is used in the last part of the twentieth century, 
has come to have two separate but related meanings. The first meaning 
concerns doing something in a place where commodities are bought and 
sold. A phrase with the first meaning might be, "I'm marketing radios," by 
which is meant " I'm selling radios in the market." The second meaning is 
used in industry and commerce. It refers to an analytical function that compares 
the requirements of customers to the capabilities of a supplier within the 
limits of hi s business goals. This is the meaning of the term, marketing, as 
it is used in this article. 

How did Atwater Kent respond within the broader concept of market-
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ing? Was Kent's customary approach one in which the demands of hjs 
customers were related to his manufacturing capability? Conversely, did 
he, as part of his business strategy, alter his manufacturing facilities to 
meet his customer's demands? How effective was hi s influence on cus­
tomers and their choices? How successfu lly did he modify his factory to 
profitably fulfill their demands? 

When we propose that Atwater Kent was a master marketer, we sug­
gest that he used far-beyond-ordinary skills in discovering the wishes and 
intentions of bis potenti a l customers and altering his factory to supply 
those demands. At the same time, we observe that he met his business goal 
of profitable operation. 

As we move through Atwater Kent's business life we review each product's 
effectiveness. Near the end of each section of this paper, we comment on 
hi s apparent marketing effectiveness for the products discussed. In the 
conclus ion of the artic le we comment on some of the earlier analyses with 
the intent of extending them to a broader evaluation of Kent as an execu­
tive. 

If it were possible, our method would include the c lassic technique: 
interviewing the subject and com paring bis responses to contem poraneous 
facts and opinions. Instead, our primary method was to obtain pertinent 
material about his products and then to evaluate them in the light of their 
own times. A large part of the data that we used is l 920 's production in­
format ion that was given to us by his son Atwater Kent, Jr. who said that it 
was all that was left of the factory records. 

To better perceive Atwater Kent himself, we looked briefly at the state 
of American technology shortly before and during Kent's active bus iness 
li fe. T his made it poss ible to project the influence of the environment on 
his growth to maturity. Then, to obtain a broader evaluation of Kent as an 
active entrepreneur, we reviewed published material about him and hi s 
products. We have tried to leaven the whole with information from inter­
views with those who knew him. 

INVENTION AND IMPROVEMENT 

The eva luation of Atwater Kent's products requires a brief explana­
tion of some terms as well as the context in which we use them. American 
technology throughout our history has been the result of two major cre­
ative activities: invention and improvement. While the results may seem 
greatly diffe rent, the processes by which both come about are largely the 
same. Only the bases upon which tbe processes work are different. For 
invention, the base is largely an idea, a mental concept. For improvement, 
the base is usually an existing device, an embodiment that can be touched 
or seen. 
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Creativity is the comm on element of invention and improvement. By 
creativity we mean that mental activity where concepts o r ideas that do 
not have an initially obvious relationship are considered together, yield­
ing a novel relationship which may or nay not have an im med iate practical 
application. Although some question or problem stimulates creativity which 
then generates an improvement or an invention ("Necess ity is the mother 
of Invention"). the creative process can occur unbidden. 

Both invention and improvement involve experimentation. The experi­
mentation may be conceptua l (as Einstein sometimes cerebrated) or it may 
involve physical change to an embodiment. The form of the experiment 
differs between invent ion and improvement, but its function is the same in 
both cases; postulate novelty and consider effectiveness. 

THE SWEEP OF TECHNOLOGY 

The main body of this article is an evaluation of Atwater Kent ' s sev­
eral product lines: electrica l, ignition, military and radio . Kent's fi rst of­
ferings were e lectric motors. They were sophisticated devices in their own 
time and would have been far beyond a person with no technical skills. 
Hi s first motors might have been direct copies of earlier motors or they 
might have resulted directly from Kent's background, the resu lts of bis 
earlie r experience in studying and experimenting as he grew to maturity. 

What was his backgroun d? While we don't have records of Kent's life 
we can rev iew the technical world into which Atwater Kent was born . We 
look at it from two perspectives: one is the state of its body of knowledge, 
both conceptual and implemented. The other is the potential it has for de­
ve loping an ambitious young man . 

Technical understanding has a re latively short history compared to art 
or the classics. It amounts to little more than four centuries. The history of 
art, relig ion, polit ics and language is more than ten times as long. The 
history of the replacement of animal power with mechanical power (en­
gines of all sorts) spans only two cen turies. The technology of radio, with 
which we associate Kent, is now only one hundred years o ld. We have 
selected three periods to describe: Today, Kent's time, and the beginning 
of the nineteenth century. This makes it possible to see how the sweep of 
techno logy might have formed the persona that we ascribe to him. 

Looking back in time from the end of the twentieth century the pace of 
technological growth seems staggering and, to some people, even fearful. 
One part of the impression is generated by the breadth of our develop­
ments, ranging from the sub-microscopic al teration of DNA to reckoning 
the age of the universe by using data from observations of waves radiated 
across th e cosmos. Another part of the impression comes from examining 
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the depth of knowledge that has resulted from the hypothesis, investiga­
tion, experiment and verification in our expanse of technology. 

TECHNOLOGY TODAY AND YESTERDAY 

The successful technical person of today, at the end of the twentieth 
century, grows up in a moderately comfortable family , with strongly in­
terested parents and good schooling. Early in life this person is encour­
aged to study math, science and computer technology. Although he may 
have worked on machinery or electronics, he has concentrated on con­
cepts and theory. In the last half-century, the technologies that he might 
have learned-by-doing have matured to the place where only primitive 
experiments can be performed. He sees devices as things completed rather 
than challenges for improvement. The potential for growth of a young per­
son at the end of the twentieth century is limitless. Achieved growth 
depends only on human capacity, no longer on material means. 

Go ing back almost two hundred years, to the beginning of the nine­
teenth century, a very different picture of technology is seen. The first 
part of the nineteenth century was a period of great creativi ty but most of 
the implements, both large and small, were made primarily of wood. All 
sorts of improved tools and devices were conceived, produced and im­
proved by mechanics, farmers and entrepreneurs. The era of invention was 
at hand. The reaper, the cotton gin and a multitude of agricultural ma­
chines reflected the growth of mechanical technology. Iron bridges and 
the steam locomotive were major inventions in related fields. 

Electricity was known but was only emerging from its experimental 
stage. Near the middle of the nineteenth century, the telegraph was re­
duced to practice and it thereby established two other areas of increasing 
breadth: coded electricity and the transmission of data. Little more than a 
century later these became basic necessities of modern Ii fe. Underlying all 
these inventions and improvements was the rapidly deepening understanding 
of what they really were and how they worked. This growing theory clearly 
resulted from innovative successes but, to a much greater extent, the knowledge 
was gained from the many unsuccessfu l attempts that preceded each final, 
useful achievement. 

At a time in this period, such as 1820, a young man of high technical 
initiative would have been sent to a local school where he would have 
learned to read and to do arithmetic. He would also have learned classics 
at home with his mother or father. Because of his inclination toward tech­
nology, he would have gained much experience with tools and agriculturaJ 
implements and very possibly been apprenticed to learn a trade. He would 
have been very fortunate if his apprenticeship included working with metal, 
particularly iron. 
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Figure 1. The local 
blacksmith shop, the 
technology center of 
the 1800s. 

The local blacksmith shop. Figure I, was the technology center of the 
earl) I 800s. Not only did the smith shoe horses and fashion simple tools 
but it was the place where the metal devices that were being developed for 
farms and small factories were invented and modified. An apprenticeship 
in the blacksmith shop would have exposed the young man to horses and 
oxen, since they were the main sources of portable power, but at the same 
time it would have offered him superior training in the most advanced 
technology in his area. 

Had he been interested in medicine or teaching he might have gone to 
college. There he would have learned nearly no technology, because in the 
first part of the nineteenth century the inclusion of science and engineer­
ing in regular college curricula had not yet taken place . The potential for 
the young man of this time '.\.as dependent on both materials and theory 
but was nevertheless open to whatever growth his personal creative spirit 
could sustain. 

TECHNOLOGY IN KENT'S TIME 

Between these two major periods in the history of technology, specifi­
cally the last quarter of the nineteenth century, innovation accelerated; 
power obtained from animal s or humans was being rapidly replaced by 
mechanical power. Steam power became ubiquitous. The gasoline engine. 
invented by Otto in 1864 and perfected by Charter in 1884, was well on 
the way to supplementing steam, especially for small applications and for 
the automobile. Some other inventions that strongly advanced technology 
in the late nineteenth centur.r and probably influenced the youth of that 
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period were; Brush's dynamo and arc lights in 1876, the practical type­
writer brought out by Remington in 1874, and the mechanical typesetter, 
introduced by Merganthaler in 1878 and upgraded to the Linotype in 1885. 
The pace in other fields was eq ually rapid. Bell filed for a telephone patent 
in 1874, on ly days before Gray. Jn 1877 Ed ison added carbon granules to 
the Bell transmitter thereby making it a practical instrum ent. With the fur­
ther improvements made s ince then lt is still in use. Isaacs invented a multiple 
camera system to make pictures of the motion of a running horse. Muybridge 
altered the system in 1882 to use a s ingle camera. Eastman, in cooperation 
with Edison, produced a 50-foot ro ll of film wh ich became a true motion 
picture after multiple exposures in Edison's camera. ln 1887 the system 
became the Kinetoscope. Perhaps the most obvious sign of sweeping tec h­
nology in the late nineteenth century was the perfection of the incandes­
cent lamp and of the electrical generating and distribution systems that 
provided its power. 

The body of technical knowledge grew so rapidly that new academic 
discip lines had to be introduced into th e curricu la o f techn ical schools and 
universities. Only by extensive dissemination cou ld stude nts interested in 
innovation share in using and extending it. The pattern of sc ientific and 
eng ineering education that is in place today had its start in the last part of 
the nineteenth century. Although schools taught concepts and technical 
practice, learning from experiment and experience was sti ll the significant 
part of the development process. A young man could become very profi­
cient in improvement and invention without a formal educat ion. 

To understand the particu lar young man who started building and sell­
ing the fi rs t Kent products, we must add detai ls about hi s immediate home 
an d fami ly and consider the time and situation of hi s youthful develop­
ment. 

ARTHUR ATWATER KENT 

Arth ur Atwater Kent was born December 3, 1873, into a comfortable 
family of moderate means. His mother and father recogn ized the value of 
formal education, but when Arthur was small they had not become so modern 
as to preclude the value of learning by experiment. Kent's father, Prentiss 
J. Kent, born 1834, earned a living as a mach in ist and had taught school in 
the middle of the nineteenth century. Before the c iv il war he became a 
doctor and later was appointed a surgeon in the NY 174th Volunteers, 
s tayi ng in the service until 1864. Upon his return to Burlington, VT he 
married Elizabeth Atwater. The Kents moved to Worcester, MA in 1869 
where he was involved in medicine, pharmacy and a vestige of his ma­
chini st days, invention. 
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The family returned to Burlington, where Arthur was born, and later 
moved back to Worcester. The is no clear record that says how strongly 
Prentiss Kent maintained his interest in machine work in Worcester but 
there is evidence that he had a machine shop there in 1889. From what we 
see of Atwater Kent's first motors, he must have been very strongly en­
couraged by his father to become proficient with machine tools. Kent's 
mother also encouraged him, in part because he was her only son, but in 
greater part because of his initiative and independence. 

Later interest and effectiveness in the technical world suggest that young 
Arthur, as he was known at home, was strongly influenced by the both the 
technology and the culture of the last quarter of the nineteenth century. 
His father ' s experience and his mother's teaching provided him with the 
opportunities he used to become an entrepreneur while still in his teens. 
At the same time Kent benefited greatly from the cultural influences of his 
home life. Our interviews with Atwater Kent, Jr. , his son, who preferred to 
be called Atty, left strong impressions of the richness of his fathers per­
sonality. 

Atwater Kent's youth was the time when the steam engine, one of the 
very few complex machines of its time, had reached a stable level of per­
fection. Other examples are: the telegraph and the engine lathe. One story 
of Arthur' s experimental bent and his family's "encouragement" was told 
by his son , Atty, nearly one hundred years later. It seems that Arthur had 
some serious thoughts about the steam engine in the family launch and 
how it could be improved. Figure 2 pictures such a launch. Out on the lake 
one day during a summer holiday, he put his ideas into action. The unan­
ticipated result was disaster. The launch burned to the ground (water). As 
Atty told the story, Arthur's punishment had the flavor of restitution; per­
haps it even enhanced Kent' s further technological growth. 

Figure 2. An early steam launch, of the style that Kent worked with. 
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Figure 3. Data sheet from the 
Kent Electric Manufacturing Co., 
1896. 

THE YOUNG MACHINIST 

The few records that have come to light about young Atwater Kent let 
us look at him shortly after he turned twenty. One record shows that he 
entered Worcester Polytechnic Institute in 1895 as a member of the class 
of 1899. The other is a notice in an 1896 issue of the publication Electrical 
Engineer announcing a sewing machine motor made by the Kent Electric 
Manufacturing Company. Figure 3, reproduced from a data sheet issued at 
that time, describes the motor. 

figure 4 illustrates a fan that used the same motor that was used for 
the sewing machine. The written copy on its data sheet states "putting our 
fans on the market for the season of "96." Since in Massachusetts the fan 
season is summer, both the fan and the sewing machine motor must have 
been manufactured early in 1896. Considering the time that it would have 
taken to obtain materials and to make parts for the motor suggests that the 
motor was manufactured in late 1895 and early 1896. Th is work appears 
to have been going on at the same time as Kent's attendance at WPI. 

The coincidence of Kent going to college at the same time as his latest 
motor was introduced was an intriguing idea to the author. What infer­
ences could be drawn from this idea in the light of other information that 
was available about Kent? First, the documents from which the sewing 
machine and fan motor illustrations in this article were made were given 
to us by Atty, Atwater Kent' s son, for historic preservation. We were ec­
static that he gave us the documents but more important, that he shared his 
pride in his father 's invention of the devices. 

A second inference is built on several other motors. Figure 5 repro­
duces the data sheet issued by his Kent Electric Manufacturing Company 
for the No. 2 Motor. Its design and description suggest strongly that it was 
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Figure 4. Kent alternating current fan, 
1896. 

similar to the sewing machine motor 
particularly in the design of its single 
rotor bearing. Figure 6 shows the No. 
3 Dynamo Motor. Both of these mo­
tors are low-voltage direct-current 
machines that wou Id have been produced 
before the sewing machine motor which 
had been upgraded to use line voltage 
alternating current. 

Mention is made in the No. 2 data sheet of two more motors: " The No. 
4 is the sewing machine size. The No. 5 is about 1-8 H .P." There were also 
direct-current fans produced in two configurations, one where the cus­
tomer could buy the motor and the fan blade, the other where the fan was 
complete and contained its own pedestal. Figure 7 shows that fan. 

Since all these direct current motors including the fan and their very 
mature, business-like data sheets predate the alternating current motor, 
there can be little doubt that Atwater Kent and his father, who would be 
nearing 60, were together in the Kent Electr ic Manufacturing Company. 
The design of the motors, their quality and their range of application show 
significant investment in time and money. The financial support would 
have come from Prentiss and the aggressive technical approach would have 
come from Arthur. 
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The Kent Electric Mfg. Company. 

At the time of Kent ' s entry into college, his 
line of motors was in production and being 
d istributed. His fathe r may very well have 
supervised their employees in the shop and 
done the billing while Arthur attended school. 
That work would have been a very light de­
mand on Arthur's time. Our second inference 
is that Kent kept in touch with the factory 
while he went to college. 

Figure 5. Kent No. 2 motor, 1896. 
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THE KENT DYNAMO OR MOTOR 
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Figure 6. Kent No. 3 dynamo 
or motor, about 1895. 
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Figure 7. Kent '196" battery fan 
data sheet. 

KENT TRIES COLLEGE 

There is a third inference to be considered. It relates to Kent 's age at 
this time, 22 years in December, 1895. He was older than most o f the 
students with whom he enrolled and he had a very different background. 
Kent had completed the des igns of the several electric motors well before 
he started college, and would certainly have experimented with everything 
that interested him, especially electric motors. He probably would have 
built many in an effort to produce an improvement over those that he would 
have seen. He had used the time before college to learn technical inven­
tion . When the facto ry reached the production state, he was able to apply 
his time to the new experience, learning concepts and theory. His analyti­
cal capabi lities would have been keen. 

At the end of the 19th century engineering was sti ll the province of the 
technician . The experience of constructing and reconstructing pieces of 
machinery was more pertinent to creating improvements than was design 
from concepts, principles and handbook data. (At the time of the author's 
return to col lege after WWII he was embarrassed to have the head of the 
electrical engineering department tell him that he brought far more knowledge 
about radar to class than was known in the school. The author needed field 
theory so he quietly continued hi s studies.) Our third inference is that Kent 
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J:"' . . Figure 8. Ken's electrical game, 
Amperia. 
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used his time before college to create improvement and make inventions 
based on practice instead of theory. 

The fourth inference concerns leaving college during the first year, 
reentering the next year and again leaving before finishing. While this 
might suggest that Kent was not a good student or that he couldn't meet 
academic requirements, such a characterization does not fit any of the qualities 
that typify Kent. Several years after this time he attacked and succeeded in 
solving ignition problems that required a great deal of hard head-scratch­
ing to overcome. Our inference is the more consistent view that he was so 
good a craftsman and inventor that he found the basic college courses di­
vergent from his goals and that he chose to go his own way. 

Kent was very familiar with small electric motors and he was also 
very familiar with the tools that were needed to manufacture small lots of 
electrical devices. He had grown up with the facil ities and materials to 
devise improvements to any small machine on which he chose to experi­
ment. No better way could have been found to create improvements and 
inventions than to couple teen-age curiosity with that kind of opportunity. 

AMPERIA 

One more Kent motor is pictured in Figure 8. It is the basis of a game 
called Amperia. The motor tells much more than the si mple fact that it has 
only two poles and is spun by connection to a single cell battery through a 
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key operated by the players in the game. The Amperia motor appears to be 
Kent's first product. 

The data sheet for the No. 2 motor makes much of the improvement of 
its six-pole armature over the three-pole armatures used in competitive 
machines. Three-pole motors were significantly better than two-pole mo­
tor because, although they vibrated, they started. Sometimes when a two­
pole motor is stopped its armature is in such a position that it won't restart 
unless moved a little by hand. 

The Amperia motor must have been Kent's first try at a salable prod­
uct. Although the finish work on the motor and its parts shows a reason­
able level of quality, its operation does not. The motor was offered as a 
bonus for selling magazine subscriptions, indicating a novelty applica­
tion. It was also used to demonstrate interesting optical phenomena such 
as color blending by spinning several primary hues and having the eye 
blend them. If a little magnetism was retained by the iron in the rotor or 
stator, the motor won't stop randomly so its value as a game was lost. 
Kent must have learned much from this foray into the business world. 

Perhaps he brought too much experience and too little patience for the 
staff at WPI. Though his stay was limited his relationship with Worcester 
Polytech was always cordial. Nearly thirty years after this time he was 
awarded an honorary doctorate and, by way of his will, he endowed the 
Atwater Kent Laboratories at WPI. Taken together, the story so far indi­
cates that young Atwater Kent was very bright, had gained much hands-on 
experience with machine tools, had very high initiative, was familiar with 
selling to customers, had chosen electrical applications as a way to go and 
was well on his way. 

THE IGNITER 

By about the turn of the nineteenth century, internal combustion en­
gines using gasoline for fuel had started to displace steam engines. One 
form was used as the motive power for automobiles. Another form was the 
stationary engine, used to drive pumps and generators, rigged in boats for 
propulsion, and mounted on wagons and platforms to provide portable shaft 
power. One continuing problem with early engines was carbu retion, get­
ting the fuel to mix with air so that it could be exploded in the cylinder of 
the engine. The other problem was igniting the fuel-ai r mixture. 

The present day method of igniting fue l in gasoline engines is to pro­
vide a high-voltage electric discharge across the points of a spark plug 
mounted somewhere on the walls or top of the cylinder. Jn the century 
since Atwater Kent first became interested in ignition the system has be­
come so standard and so reliable that it is no longer a problem. In Kent's 
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Figure 9. Kent's gas engine 
igniter, 1899. 

time it was the most difficult problem with engines, even considering 
carburetion. 

The means of generating a high voltage was known in laboratories. 
Ruhmkorff coils were used for experiments and demonstrations. Marconi 
was using the coils for his wireless development but they were not avail­
able to the ordinary users of gasoline engines. The systems used for igni­
tion operated at low voltage by connecting a source to a pair of contacts 
inside the cylinder, and then mechanically separating the contacts. 

With voltages higher than 12 volts the system would produce a feeble 
spark and could ignite the gasoline-air mixture in the cylinder under fa­
vorable conditions. If a battery was used to provide the e lectricity, the 
depletion rate was excessive since the points were closed more than they 
were open. By shaping the drive mechanism to modify the t iming of the 
contact operator, the contacts could be left open for the larger part of the 
engine rotation. Then , near the end of the compression stroke, the contacts 
could be closed and opened, thereby conservi ng the battery energy. 

With the invention and availability of small generators similar to those 
that were produced by The Kent Electric Manufacturing Company (de­
scribed earlier) a higher voltage could be produced for the igniter to oper­
ate with. The generator was usually mounted on the engine with a belt to 
drive it, with its output wired directly to the igniter contac.ts. Because the 
points closed across the generator output, its windings had to tolerate the 
near-short circuit. Figure 9 shows the Atwater Kent 's Igniter, a dynamo or 
generator built for stationary-engine service. An announcement in Elec­
trical World and Engineer dates the availability of the Igniter to 1899. 
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Figure 10. Kent joins K&D, from Electrical World and Engineer, 1900. 

Although the illustration does not permit accurate analysis of the igniter's 
construction, it appears to be very much like the No. 3 Dynamo mounted 
upside down. The field coil seems to be the topmost part of the Igniter in 
the illustration instead of being near the bottom as in the No. 3 Dynamo. 
The nameplate on the Igniter hid (and protected) the brush structure. The 
drive pulleys on both machines were on the side opposite the brushes. 

The presence of the Igniter in the Kent Electric Manufacturing Com­
pany line of machines shows the expanding interests that Atwater Kent 
brought to his chosen field. With an expanding business based on cus­
tomer acceptance of his products, bis marketing analysis would have di­
rected an increase in production capability. The foregoing review seems 
to indicate that The Kent Electric Manufacturing Company was an in-fam ily 
business that would have required total restructuring to expand further. 

KENDRICK and DA VIS 

Figure 10 is a copy of an announcement in the Electrical World and 
Engineer for May 5, 1900. The an111ouncement says several things of great 
interest to our look at Atwater Kent as a master-marketer. It says that Kent 
moved his business to Lebanon, NH. and that he will be associated with 
Kendrick and Davis. It further says that they absorbed Kent's business. 

Kendrick and Davis were in the small electric motor business and no 
doubt benefited by getti ng Kent' s designs, customers and, best of all, Kent 
himself. They announced that they made Porter motors and did not men­
tion Kent's motors. The most startling part of the announcement is near 
the end when it says "They are also soon to place on the market an entirely 
new gas engine igniter , which will embody many new features from [sic] 
any of those on the market at the present time." 

The result of Kent 's marketing analysis was to involve another 
company. Whether this was the best outcome fo r his business is hard to 
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Figure 11. Prentiss Kent 
writes to his son, Atwater. 

ascertain with as little data as is available. Some personal feelings shared 
by Arthur and his fam ily must have been part of the decision to change, 
because less than two years later Kent moved again. To provide a basis for 
eva luating Kent' s home life Figure 11 reproduces a letter sent to him in 
Lebanon by his father in I 900. Each reader will make his own judgment of 
the closeness of the family. The fact that Arthur's father, Prentiss Kent, 
was saving and restoring one of their first motors is a strong indication of 
the Kent family values . 

When Kent went to work for K&D, he brought his motor designs and 
his ideas . One of the motors was Amperia which Kent had not patented. 
As a result of being at K&D a patent was applied for and when issued was 
shared equally by Kent and the Company. The motor was altered slightly 
to eliminate the binding posts and marketed under a new name, the Elec­
tric Top (Figure 12). 
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PHILADELPHIA 

Kendrick and Davis and Lebanon could not have held Atwater Kent' s 
interest for long. He had sold his designs to them as a part of the expan­
sion process and had joined the company to assure continued growth. They 
didn ' t appear to have his initiative or ambition so after getting the Igniter 
and the motors into production he moved on to customer cultivation and 
sales. fnside the bright ambitious young man there was also a budding 
executive who needed more challenge. 

Kent looked at places where he could start another business. He had 
realized that the medium-size cities in New England did not suit his pur­
pose. Boston, New York and Philadelphia were good choices for locating 
his new business, and of these Philadelphia was the best choice. It had a 
pool of technical skill, excellent educational facilities. competent labor, 
good transportation and easy access to materials, markets and manufac­
turing. In 1902 Kent started his new company, The Atwater Kent Manu­
facturing Works, in Philadelphia to continue making electrical products. 

LA. 

.. --·---·-----·--

25 PER 
CENT. 

On all Honoplu Ttltpbonu 

Figure 13. The Monoplex telephone, 
illustrated on an AK Co. envelope, with 
dealer discount. 

The first product produced by the new company was a telephone for 
use in residences and businesses. One model is shown in Figure 13 . Kent 
was ever mindful of the need to meet his customers' expectations, so for 
this product he coined the name "Monoplex." At its introduction the Monoplex 
was a basic telephone in an oak wall box, with a watchcase earphone, a 
carbon granule transmitter, a ringer, and a button to signal another similar 
instrument. In the initial system they were used in pairs to talk between 
two locations in a house, much like an inter-com is used today. Sales must 
have been satisfactory because extensions of the service using additional 
instruments were made available shortly after the Monoplex was intro­
duced. 
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Figure 14. Trade literature description 
of the monoplex telephone. 
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Figure 15. Atwater Kent pocket 
volt-ammeters, 1903. 

System Number 2 introduced another form of the Monoplex, th is in­
strument having not one but six signaling or calling buttons. Figure 14 
shows the selective signaling Monoplex. Kent went on to offer further 
extended circuits to use his Monoplex telephones. They were announced 
and advertised in early 1903. Kent recognized the value of advertising, but 
he directed his messages to the trade rather than to the end user. He had 
not yet become aware of marketing (not selling) as a way of expanding his 
business. The apparent reason was that he was struggling to just establish 
a product line. He had left the small motor business with Kendrick and 
Davis. He tried the inter-phone line but it did not have great potential. He 
needed a new line and he found it in the automobile business. 

KENT STRIKES A SPARK 

Radio collectors may find it difficult to keep in mind (especially when 
the Monoplex telephone is considered) the fact that Atwater Kent was as 
interested in internal combustion engines as he was in electrical motors, 
and had been from his early teens. In 1898 he saw an opportunity to com­
bine both interests and produced his Igniter, a fundamental internal-com­
bustion engine auxiliary. In 190 I he acquired his first automobile and found 
out for himself the difficulties that came from discarding horses. After 
Kent established himself in Philadelphia he went to work on auto/electric 
devices in an effort to establish a new line. 

In 1903 Atwater Kent introduced a voltmeter-ammeter for testing the 
batteries used with internal combustion engines in automobiles. Two of 
these instruments are shown in Figure IS. The push button on the side of 
the instrument switched the internal coils, to provide a voltmeter function 
with the button out and an ammeter function when the button was. depressed. 
The movement of the voltmeter-ammeter was a simple moving vane whose 
deflection aligned with the resultant field generated by a fixed horseshoe 
magnet and the electromagnet produced by the current to be measured 
flowing through its coil. Several versions of the instrument were offered 
between 1903 and I 906. The left instrument in the figure came first. The 
two binding posts were for positive (marked C) and for return or ground 
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(marked Z). The later version used a s ingle binding post for ground and a 
serrated plate on the side of the instrument marked CARBON for the posi­
tive terminal. 

This instrument could not be said to be an invention since there was 
prior art, but it could be classed as a patentable improvement. The advan­
tages that it had over many other simi lar instruments was portability and 
ease of use. They must have been good sellers because thei r survival rate 
is moderate to high. Again no evidence of marketing analysis attaches to 
this product. Rather, it seems to repeat the story of the Monoplex tele­
phone, a means of establishing a stable business, perhaps even a means of 
survival. 

ELECTRICAL IGNITION 

Igniting the fuel-air mixture in the cylinder of an internal combustion 
engine had been a problem for engine makers and users from the begin­
ning of practical engines in the last quarter of the nineteenth century. On 
very early engines a hot tube that had a port directly into the cylinder was 
used but a direct electric spark was found to work much more effectively. 
The ignition took place by the simple opening of a contact located inside 
the cylinder and connected across a battery. Because the spark had to ex­
pend significant energy to assure igniting the compressed fuel mixture, 
reliable ignition could not be achieved by the low voltage spark. This dif­
ficulty Jed to the igniter, a higher voltage source that provided more en­
ergy in the spark discharge. Although the igniter was better, it was still 
limited in spark energy. 

By 1903 one solution that was satisfactory (and with maintenance was 
reliable) was the vibrator-excited spark coil. This was a transformer whose 
primary was connected through a set of timer points and a vibrating con­
tact to a battery. The points were operated by the cam shaft of the engine 
so that as the piston neared top-dead-center on the compression stroke the 
points closed. The vibrator then chopped the battery current through tbe 
primary of the coil and induced a high voltage in the secondary. The high 
voltage was connected directly to a spark plug and produced a series of 
sparks when the points closed and the vibrator buzzed. 

The usual system had one spark coil fo r each cylinder. Distributing 
the low tension energy from several sets of points in a shaft-connected 
timer was much more rel iable than distributing the high tension from one 
coi l. But two problems were character istic of the vibrator-coil system. At 
low engine speeds the multiple sparks produced by the vibrator wasted 
valuable battery energy. At high engine speeds the time lag of generating 
a spark resulted in late firing and reduced avai lable power. The advantage 
of using a single coi l with high-tension distribution was known but that 
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Figure 16. The patented Kent 
Electrical Contact Device for 
gasoline engines. 

Figure 17. Operation of the 
electrical contact device. 

method had not been reduced to reliable practice in 1905. Operating the 
coil by using the points in the timer to break the current was neither prac­
tical nor reljable. 

THE UN ISP AR.KER 

Atwater Kent understood the single coil method of spark ignition. He 
set about so lv ing the problems of the multiple sparks and the variable time 
of ignition. His work resu lted in the Electric Contact Dev ice shown in 
Figure 16. The sketch in Figure 17 shows the critical elements of the de­
vice. The action is based on the lifter which is pulled away from its rest 
position by the projections or teeth on the notched shaft. When a tooth on 
the shaft rotates far enough, the lifter is released and is pulled back toward 
its rest position by the lifter spring (second sketch). As the li fter travels 
back it is lifted up onto the tooth and away from its rest position (th ird 
sketch). The moving lifter pushes on the latch, which pushes the contact 
spring, which moves the contact on its upper side and c loses the ci rcuit. 
Further motion of the lifter separates it from the latch, which through the 
contact spring lets the contact open. The cycle ends when the last motion 
of the lifter and a few more degrees of rotation of the shaft permit the 
hooked tip of the lifter to drop into the space behind the tootb on the shaft, 
with the lifter returned to its rest position (fourth sketch). The lifter re­
mains quiet until the next tooth engages its tip, at which time the cycle 
repeats. 

Kent's contact device was connected between the battery and the pri­
mary of a transformer (ignition coil). The contact mechan ism was mounted 
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Figure 18. The Kent 
Unisparker automo­
bile ignition system, 
1906. 

on an engine so as to engage the cam shaft and to be adjustable in angular 
position. Internal adjustments on the device controlled the contacts so that 
the time of closing and duration of current flow were adjusted to precisely 
what the engine required. The duration of contact closure was controlled 
by the rate of motion of the lifter actuated by the spring, and was not a 
function of the engine speed. That mea nt rhat the spark energy was deliv­
ered in s ingle pulses that were not influenced by the sparking rate. 

The contact device was a true invention . Kent applied for a patent in 
1905 and was granted his patent in 1915. Because of the importance of the 
device in the automobile industry, there must have been many difficulties 
in estab lishing its claims. The patent was the basis of Kent's partici pation 
as a major factor in the automobile business and was the source of his first 
fortune. 

As with the success of the name Monoplex for his telephone, Kent 
coined a name for the ignition system that incorporated his con1act device. 
It was UN ISPA RKER. The first embodiment of the whole system was produced 
in 1906. lt is pictured in Figure 18. The door covers the high-tension dis­
tributor. The contact device is shown on top. The entire unit was fastened 
to the dashboard of an automobile with the wires for the s park plugs fed 
forward through ho les in the dash. The angle drive was used to connect the 
Un isparker to the cam shaft of the engine. 

Atwater Kent built his ignition business over the period that his patent 
ran . He s upplied equipment to original manufacturers listed in Figure 19 
and made hi s systems available to retrofi t automobiles like the Packard as 
well. Some examples of his products are shown in Figure 20. Several coils 
moun1ed in oak boxes along with a Unisparker distributor and a switch 
that was used witb them are shown. In Figure 21, a Ford retrofit with its 
original box and its later distributor are shown. 
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Atwater Kent Type K-l Ignit ion System 
Is ueed as Standard Equipment 
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~ ............ 191S •• ••• .2S ....... 4.,l.IC.2~ ..... 
a..i.... .......... 1914-ls.1626.JGJl 86 qi. IC.2 .......... ..... 
~ ............. 191~16 . .. s. ...... 6ql.JC.Z ........ ....... 
U..,. ............. 1916 ...... Twd .... Uql.K.2• ... r4_... 
Flo<h.r ............ 1914 ............... 4 qi. K.2 ........ ......... 
Flotk< ............ 1914 ...... Foor ..... 4eyl 1W ot"od<14.....,llne 
F ...... llo ..... ...... 1916-17·111S<ria9. , 6 eyl. K.2 .,. .. oh.It 
Cr111t ........... . 191-4,. ,,,,four ..... '4 f)'L K...2 •MIPfl• ... .. 

c ................. 1914 ...... r ......... 4 qi. K.2 ,,.,.,..,, _..,_ 

c.. ............... l'llS-16 ... S. ...... 6cyl K.Z ........ ....... 
H.RM-........ 1'114 ............... 4 qlK.2 ,.. ..... ...... 
IW-' .......... 1'117-lll ... Foor .... . 4qLKl ........ ......... 
Holl.< ........... 1'1~7.18 Eloht .... I .,t. K-2 ........ ...... 
- .... .,,... .. l9ll ...... £loht .. ,. aey1. K.l........,,....,.. 
Howm ............ Ltt• 191S.S. ....... 6 c,.l K.2 .......... _,..... 
................... t91S.U ... r ........ 4.,.. u ......i.r4......,. 
1-"'l ........... 1'114-IS ••• F-•$. 4 Uql.K.2 ........ -.1'1 
K.,. ............ 1914 ..... .F ...... .. 4 qi. K.l ___ .._ 
Klot ........ . .... l'llS ...... Foor ..... 4 .,.1. 1C.2-1c...it 
Klot ............ 191S ...... Elcht .... 8 qi. K.2 ...J. .i..11 
K ................. 1916-17 •• ,£iol>< .... I qi. K.2 •uodor4 -.m. 
................. .. .. 19'14.IS·l6F-..... 4ql, K.2'"' .,..,. ....... 

t... A ........ ...... 1914 ...... r ......... 4 <ti. K.2 "'""'''-"°"' 
M•iNlic ........... 1917 ..... . SU ...... 6 eyl K.2 " ' ""''' '°"plioe 
M"'°' .......... 1916 ...... SU. .. .. 6 ql K.2 "'""'r4 -'lot 
Monot<h ......... ,1914-1S.16Six ...... 6 CJ'l K.2 lo.,. .,.i, .i..11 
,...... En t£1cio.J ... . 1'116-17 ••• Fow .•... 4 ql K.2 ... ..i.r4 _,,... 
N.wt• ........... 1916-17 ... Six ...... 6 qi. K.2 .....,, ......... 
Pole< ............ 1'114-IS ............ 4 ql K.l ,,...i..4 c-"'t 
.,_ ............. l'llS ...... r ........ 4.,l.K.1,..nd.'4,--. 
P....ta. .......... 1'116 ... ... Six •••••• 6 qi. K.2 .condar4 ......... 
p.,.t.. .... • 1'111 ...... £¥1 ... I qi. K.1 ........ .....-., 
Pnu .. • ..... 19tL .... 6.SO ..... 6 qi. JC.l otaoclar4 ........ 
llto•l .......... 1914-IS ... r ........ 4 qi. K.2 .... ooa1c .i..1t 
II.pl ...... . .. 1916-17 ••• !Jaj.t •••• llql.IW ..... _lonlt 
R .......... ........ 1'116 ...... Foor ..... 4 ,,i. K.2 oandot4 _,.,.. 
n .. , ............. 191S.16-17 A·S.C ••. leyl. K.2 "'"'"°" ......... 
5.,.., ........... 1914-IS .. . 11.B .... 4 .,1, K.2 ,..,,...,, '°""'""' 
s. ................ 191S-16 .. . SU .. .. .. 6 cot K.2 , ,...i.,.i '°""'"" 
Snon ..••..•••• , .. 1916 .. .... four .. ... 4 cJI. K..Z tt•Mard coupliflt 
Sctt~Oooct. •••• • , l91J .•••• , Four .. , •• 4 ,,t K.z 1u _nd1"d couphnt 
Thom.• .,,, ., ••• , . 191S ••..•• Slx .. •. . . 6 cyl. K.2 •Und•td C1NPl1nt 

v;. .. ............ 191S ...... r-..... .. ,L IW ... nd.14cwpl; .. 
w ... - ........... 1914 ...... F ....... . 4 eyl K.z ...-..n_,,i; .. 
w...i. ............. ms ...... r-..... • •rL K.l .......,_,.,, 
W- ........ 1911>17-.lll'-.... <eyL K •. loo __ _ 

Figure 19. Users of the K-2 
ignition system. 
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Figure 20. Kent automotive 
ignition coils and switch. 

fn doing the research and the reviews to e licit findings that pa int a 
picture of Atwater Kent, one pauses because so much of the information is 
favorable. Perhaps the author's bias outweighs the facts . One important 
event removes much subjectivity and permits open admiration for the man. 
That event was the Award by the City of Philadelphia, on the recommen­
dation of the Franklin Institute, of the John Scott Medal -"to the Most 
Deserving" - to Arthur Atwater Kent in 19 I 4 for the Unisparker, Figure 
22. 
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EXPANSION 

Figure 21 . A 
retrofit ignition 
system for a 
Ford. 

One other product which reinforces the idea that Kent looked over a 
wide range of automotive products to find a profitable line is the horn 
shown in Figure 23 , and the first sheet of the patent for it, Figure 24. Until 
experience had proven the superiority of his precisely-timed ignition sys­
tem, he had to devote a lot of his attention to devising products that would 
keep him in business. After the ignition-product line was established and 
the licensing of his patent was accepted as a resource by the automobile 
manufacturers, he could spend his time improving his business efficiency 
and his customer relations. 

Figure 22. The Philadelphia John Scott Legacy Medal given 
to Atwater Kent, 1914. 
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Figure 23. The Kent Company Monoplex horn. 

' ... rot . ... """ .... 
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Figure 24 The Patent for the 
Monoplex horn, issued 1911. 



Not all automobiles were equipped with full electrical systems. Kent 
realized that he could expand his ignition business into lighting, battery 
charging and starting. He was familiar with the concepts involved so the 
expansion was to add manufacturing capabil ity and where necessary, li­
censing. By World War I he had established a full auto-electrical capabil­
ity for supply and service. His customers were predominantly end-users 
instead of other manufacturers. 

One important way Kent enhanced his company reputation was by as­
suring satisfactory operation of his products by the end-users. He estab­
lished Atwater Kent Official Repair Stations across the Un ited States and 
Canada. In 1919, there were 117 stations in the US and six more in Canada. 
Kent issued descriptive brochures for his products and made sure that 
they appealed to his customers by their appearance and by thei r quality of 
explanation. The experience that was to serve so we) l when he produced 
radios was initiated in this phase of his automobile business. Kent's mar­
keting ability is demonstrated by his recognition of end-users as his cus­
tomer base and by the modification of his factory to produce what they 
wanted to buy. To identify him at this point in his business career as a 
master-marketer is premature. To suggest that he had the potential to earn 
that title is perhaps an underestimation. 

WORLD WAR I 

When World War I drew the United States into the conflict, Atwater 
Kent had an active factory making electrical equipment for automobiles. 
The equipment was adapted to trucks for the military but more production 
for the war effort was needed. Kent was asked to design and manufacture 
some support equipment for gun-control. 

One product that he made was the c]inometer, pictured in Figure 25. lt 
was similar in principle to a sextant but was simpler and less difficult to 
use. It was used for two functions. One was setting the elevation of a rifle 
using the bubble level and the elevation scale of the instrument. The other 
was determining the elevation angle of a distant hill by aiming the cross­
hair in the barrel at the hi II and adjusting the bubble to level. The elevation 
was then read off the scale. 

Another product that Kent produced was the theodolite, shown in Fig­
ure 26. It was used by gunners to determine both elevation and azimuth 
angles and to train weapons. The instrument was clamped to a platform 
and leveled. The pertinent readings could be made directly from scales in 
the instrument. Another device called the fuse-setter was produced for the 
military. It was a set of movable rings that engaged adjusters on the nose 
of a shell thereby permitting the gunner to set the time-to-go or altitude of 
detonation immediately prior to loading the shell. 
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Figure 25. The AK clinometer used by the military 
during WWI. 

With the end of WW 1, Atwater Kent's military support terminated. 
He had expanded his factory to accommodate the production of military 
instruments and he had continued production of aux ii iary e lectrical equip­
ment for use in military vehicles. Kent returned to the civ ilian automobile 
market with com plete electrical systems for many makes of cars. His ca­
pacity was greater than hi s reduced market cou Id absorb, and worse, the 
market was not subject to major expansion. Many of the earlier marques 
had disappeared and others were conso lidating. Kent needed new products 
and cast about for effective use of hi s faci I ities. He needed a new direction 
for his factory. 
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Figure 26. The AK theodolite 
used by the military. 



THE BEGINNING OF RADIO PRODUCTION 

The year 1919 saw the opening of a new field of national interest. 
Wireless had provided the knowledge and interest in a means of transfer­
ring knowledge beyond the imaginations of ordinary folks. Amateurs and 
returned military operators stirred the interest of the public in those invi s­
ible, inaudible disturbances of the ether. 1920 saw that interest turn into a 
new concept, public entertainment. In 1921 Kent joined this new excite­
ment called Radio. It looked like the near-ideal market for his kind of 
product. 

A marketing review might have gone like thi s: A new e lectrical 
market seems to be developing. Marine and military uses of radio have 
established a number of communications stations and an unofficial but 
interested body of listeners . Some experimenters and amateurs are show­
ing that radio can serve a bigger ~urpose, informing and entertaining the 
general pub I ic . If the experimenters are right, a large market for general 
use radios could develop. 

The second part of the Kent's marketing review might have consid­
ered his capability to enter such a market. He had the production facilities 
fo r electrical devices. His factory had experience in winding condensers 
and coils, his engineering staff was ski lied with hi gh-voltage devices and 
were very fam iliar with ins ulation suitable for making motors and ignition 
apparatus. His mechanical facility included the capabilities of forming small, 
high-quality, sheet metal containers, of casting superb phenolic (Bakelite) 
structural and appearance shapes, and of making and finishing the small 
boxes used for ignition equipment. 

By 1920 several radio manufacturers had entered the developing 
market. Examples are Grebe, Kennedy and Westinghouse. Their initial 
offerings were reapplied military production. Then, afte r the Radio Cor­
poration and its owners, General Electric, Westinghouse and American 
Tel. & Tel. entered the domestic market, the new opportunity became very 
apparent to potential manufacturers all over the country. 

Kent would have put aside all doubts. 

More importantly, Kent had a nationwide network of auto-electric dealers 
and a reputation for producing very fine equipment. Because some of hi s 
electrical systems were retrofitted to the automobiles of individual own­
ers, his service organization was experienced in satisfying his direct users, 
who would become his radio set buyers. Altogether, he was in an optimum 
pos ition to sample the new market witho ut having to invest heavily in new 
facilities and without having to start at the beginning in merchandising a 
new product line. 
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To follow what seems to be the trail of new radio parts offered to po­
tential Kent customers, we are going to assume that Kent's factory, par­
ticularly his engineering record-keeping function, followed standard prac­
tice. This means that Drawing Numbers were assigned as new parts and 
pieces were committed for design, specification, and manufacture or pur­
chase. Each new part received a unique number which was abandoned if 
the part was not to be added to the production process. Using the part 
numbers the order of the appearance of different parts can be determined 
quite accurately, and even more pointedly, the time of introduction and 
initial use of the part can be estab lished. 

When Atwater Kent introduced the Open Sets (breadboards), what was 
he doing? Interested collectors have come up with several explanations, 
some of which are: "He was simply following a standard experimental 
practice," and "He had earlier produced table instruments and had to use 
them up," or " He Liked that style of radio construction and pushed it onto 
the market." These explanations are valid but they are incomplete. For 
example, consider the first one, experimental use. 

Up to the time of micro-e lectronic implementation of radio circuitry 
(almost today), engineers have used breadboards to build and try their first 
circuit configurations. Now the computer has become the breadboard and 
on-screen graphics have replaced the physical attachment of parts. But, 
Atwater Kent's engineers would have used the breadboard technique to 
evaluate his initial line of instruments in actual circuits. 

Evidence of the use of breadboards to support product evaluation may 
be found in several ways. Figure 27 shows the earliest tuning condenser, 
No. 4117, which was built with a circular base for mounting on a horizon­
tal, flat, circuit board. The first mounting board has a much earlier num­
ber. It was No. 3601, and was 18 Y2" by 8 Vi" . Almost all the other early 
instruments have similar base-mounting arrangements. With so many clues 
pointing toward production using the horizontal board style, the s imple 
explanation of experimental use doesn ' t explain the breadth of its appl ica­
tion. 

The second explanation of having the instruments in the table-mount­
ing configuration and pushing them off to the public, is more an effect 
than a cause. Why did he have so many instruments of this style? Perhaps 
the reason is to be found in a standard style of construction used at the 
beginning of entertainment radio. There, the tuning instruments and rheostats 
were mounted on a vertical panel and the transformers and tube sockets 
were mounted on a horizontal shelf that was fastened to the bottom edge 
of the panel. Kent produced the instruments for horizontal mounting be­
cause that was the early standard and he made a lot of them because they 
were popular and sold well. 
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ATWATER KENT 
Variable Condensers 

No. 4117. TABLE MOUNTING, TOP CONTROL .. $8.00 

T HE ATWATER. KENT VARIABLE CONDE NSER hu been desirtned 
for rhe purpose of ob1aininr 1he a:r.,aies1 possible dearee of accuracy in 
tuninc, which i1 of vital imponance in broadcast reception. 

The rcmarluble dearcc of precision in adjustment of this condenser is 
obtained 1hrourh the extreme smoothness of operaiion 1oeether with a 
ft1ction type of Vernier. An 1ccura1cly r round steel sh,.ft and st:lf-alianini 
bronxe cone bearin11 arc used. 

The workmanship and material throuahout is of the hil(hest possible 
a:raJc. It is rueacdly built 10 r ive permanent satisfaction. Electrical 
losses have been reduced ro a minimum. 

So. ~2~0 No. 4165 
T "•1..1 Mm.1:ir.Tt,r.,f • O"-T<.:o"TluL..$1' .oo l'.u.u.. ;\foUl'TlftfG. $7.00 

Figure 27. Data sheet showing the earliest AK radio tuning 
condenser, the No. 4117. 
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THE OPEN SETS 

Ascribing to Kent the perception that the Open Sets were the style of 
the future in 1921, when he first started designing radio instruments for 
production, seems inconsistent with his being a manufacturer of great marketing 
skill. The first approaches to the new market do not show a great burst of 
creativity. The table-mount variable c0ndenser does not differ enough from 
the Murdock condenser to justify describing it as an innovation. The Type 
F low-boy audio transformer No. 3509 was similar to others, differing 
only in the orientation of the core, horizontal instead of vertical. He also 
produced some early instruments that were used only for panel mounting. 
These are the panel-mount tuning condenser No. 4164, the rheostat No. 
3530 and the potentiometer No. 4095. 

A better explanation would be that he initiated manufacture of instru­
ments of both styles so as to capture shares of both markets. The early 
inductive instruments tell an interesting story of aiming at both styles. 
The first variometer was No. 3488. It was described as "unmounted," meaning 
no dress panel. The mounted variometer was No. 3822 brown or No. 3824, 
black. The more than three-hundred number difference in the part num­
bers indicates an early appUcation to panel construction and a later use on 
breadboards where the dress panel provided the background for the dial. 
This is another indication that Kent looked at both styles. 

Less than a year later the first assembled radio device was produced. 
It was a panel and box assembly containing a detector and two stages of 
audio amplification. lt was No. 3590, introduced on May 26, 1922. Note 
that its number, and that of the panel-mounted rheostat and the two audio 
transformers are in the earliest radio part number series. Since there were 
no more assemblies of that style and no more panel instruments, it appears 
that Kent had chosen the Open Seit style as being his best market opportu­
nity. The indicated approach to both construction sty les is a strong reason 
to believe that Atwater Kent showed the sensitivity to his market that is a 
characteristic of an expert. 

Even if the discussion above points to Kent's decision to go with the 
Open Sets, the larger question is: Why did Kent continue producing breadboards 
fo r three years? During an interview with Atwater Kent, Jr. the subj ect of 
his father ' s preferences came up, and we learned that the Open Sets were 
definitely Kent's favorite. Possibly, the reason was prescience, but an­
other explanation is that they were very profitable and therefore allowed 
him to move away from the ignition and auto-electrical business. This was 
necessary because his 1907 ignition system patent would run out in 1924. 

36 



THE "THREE-DIALERS" 

When the entire line of Open Sets is analyzed for circuit development 
and mechanical configuration, some findings stand out as important mar­
keting decisions. At the time that Kent started assembling complete radios 
(the 3900 series in late 1922), he might have arranged to get a license for 
regeneration but he didn ' t. One of the reasons might have been that Kent 
had some kind of se lf-image that kept him from accepting someone e lse's 
work. This is not likely since he knew the value of the ignition patents and 
had benefited greatly from them. Another reason might have been that he 
couldn ' t obtain a license from Armstrong. This may well be true, but if he 
had another way to go the reason is moot. Still another and perhaps very 
likely reason might have been that he had to see a pay-back fo r the invest­
ment in license fees and that was un likely unless he wanted to make re­
generators his main radio product. 

The radios in the 3900 series we re detector-amplifier receivers, not 
regenerators. They were not good home companions because their audio 
output was too small to properly drive a loud speaker. The benefit of re­
generation was that it would increase the overall amplification enough for 
speaker operation, but that feature was accompanied by an unwelcome 
characteristic in the receiver. Un less it was very carefu lly controlled by 
the user, the regenerator spilled over and became an oscillator. Interfer­
ence in the neighborhood was not a good sales feature. 

Kent's market analysis made it clear that the overall ampli fication of 
his receivers had to increase. Even though his customers wanted loud­
speaker operation, he would not go to regeneration. However, be did make 
the variometer available for those who wanted more overa ll amplifi cation 
and were willing to accept the liability of spillover with sets in the 3900 
series. 

Kent's way around the limited output problem was to increase the number 
of tubes and to use radio-frequency amplifiers to build up the signal level 
at the detector. In this approach, we see the picture of a marketing person 
controlling manufacturing so as to secure an overall increase in business 
growth. Looking back and noting how the radio field expanded, we see 
that Kent was right in going to five-tube receivers, and he was also right in 
avoiding regenerators. Whether this choice came because of his marketing 
acumen or from bending in the face of the inevitable must remain undeter­
mined until more factual evidence is uncovered by radio historians. Taken 
with the other situations discussed in this article, the suggestion is strong 
that Atwater Kent was an acute marketing man . 

When Atwater Kent produced his first five-tube receiver, No. 4066, 
tuned-radio-frequency amplification had not yet come into genera l use. 
He had his engineering staff devise fix-tuned radio-frequency transformers, 
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Part Nos. 3802 & 3972, to be used in the 4000 series. The fix-tuned r-f 
transformers of the 4000 series did nearly nothing to discriminate against 
an adjacent channel. They were designed to be quite broad (low Q) and 
were tuned to make the radio-frequency amplification of the receiver rela­
tively non-selective. The set, when it was introduced in January of 1923, 
was satisfactory because there were only two frequencies in use and they 
were nearly 100 kilocycles apart. 

The Department of Commerce changed the situation later in the same 
year when it redefined the broadcast band and assigned channels ten kilo­
cycles per second (kHz) apart. Because of the 10-kHz channel spacing, the 
capability to discriminate became more important than sensitivity or enough 
power for the loud speaker. The single tuner of the 3900 and 4000 series 
did little to eliminate interference from adjacent stations because its pur­
pose was to adjust the antenna impedance to the input amplifier. The ra­
dios in Atwater Kent's first two series became obsolete. 

However, they were still usable in some situations. For a listener in a 
small city there was usually only one station and consequently interfer­
ence didn ' t exist. Stations in big cities were assigned with five-channel 
spacing (SO kHz) so local interference was tolerable. 

But in the winter time, when stations from great distances came in 
almost as well as local stations, the problem with adjacent channels grew 
severe. 

The solution for the adjacent channel discrimination problem was the 
"three-dialer." Atwater Kent produced his first three-dialer, No. 4340, in 
September of 1923. In keeping with Kent's awareness of the value of a 
name, it was initially identified as the RADIODYNE and shortly after­
ward as the Model 10. The rate at which the Kent factory updated its pro­
duction is staggering, especially when the parts ordering and assembly 
modifications are considered. From the release of the Model 1, No. 3925 
to the release of the Model 10, No. 4340, less than eleven months bad 
elapsed. This sequence shows how strongly the market drove production. 
The production rate of the Model 10 is another significant indicator of the 
demand Kent's customers made on the factory. It exceeded three thousand 
sets per month, more than 150 breadboards per day. All ofKent' s experi­
ence was necessary to reach that rate. Not only did he have to be a market 
analyst, but he had to be a production planner, a factory manager, a dealer 
negotiator, a transportation specialist and a banker. The experience of the 
ignition days and the demands of the military in WW 1 served him well. 
He did not hesitate to put the best talent on his staff, whether they were 
technical, commercial, production or sales. Among other qualities, he was 
an excellent executive. The increasing growth of his business, its customer 
base and its manufacturing capability is another cogent reason to recog­
nize Atwater Kent as a master marketer. 
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Figure 28. The interim nameplate on the Radiodyne coil. 

RADIODYNE 

When Western Coil Company of Racine, Wisconsin, notified Atwater 
Kent about their priority of the name Radiodyne, Atwater Kent immedi­
ately stopped shipping radios with that name on the coil (r-f transformer) 
nameplates. It is interesting to contemplate how long it was before he shipped 
the first set with new nameplates. The date of the change is not known but 
it might have been in November of 1923. This wou ld have been the time 
when the dealers were getting ready for the holiday season with a radio set 
that was a best seller. To cut off the supp ly would have been almost un­
thinkable, certainly intolerable. 

Kent's action was very direct. Neither circuit nor assembly had to be 
changed. All that the new set needed was a new nameplate for the coils on 
which "Model IO" was substituted for "Radiodyne". To do his, the origi­
nal artwork had to be cut, pasted and re-photographed for new etching 
masks. The new plates had to be etched, polished and painted and then 
attached to the coils. It is interesting to guess how long all of this would 
have taken: A week? Two days? One shift? The way Kent ran his factory 
suggests the last estimate. 

But what happened meanwhile? Kent had someone go back into the 
stockroom where the surplus nameplates that had been used on tube sock­
ets, potentiometers and tuners were kept. Enough of those old nameplates 
were retrieved to complete all the coils that were no longer to be part of 
the Radiodyne. Those nameplates made it possible to continue uninter­
rupted production until the first Model 10 was assembled. Figure 28 shows 
one of the coils on the interim set. 
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THE BOX SETS 

Atwater Kent would have liked to continue production of the Open 
Sets but his marketing awareness signaled a change. Customer response to 
the open sets was less enthusiastic than it had been. Why? One reason was 
that their style, a very esoteric look, was no longer greatly appealing. An­
other reason was that, in many homes, radio sets had become part of the 
general furniture and the Open Set did not conform to th·e more traditional 
styles that were familiar to Kent's potential customers. A third reason was 
the impracticality of dusting and clean ing the exposed instruments on the 
Open Set and the attendant risk of damaging the tubes. Kent realized that 
he had to go to enclosed (box) sets. Here again, the marketing function 
ties the customer to the producer, this time affecting parts of the factory. 

The differences, from the manufacturing standpoint, between the Model 
20 (the first box set, No. 4640) and the Model 1 OC (the last Open Set, No. 
4700) were extensive. First, there was the box with its hinged cover, which 
substantially expanded the wood-fabrication part of the factory from what 
was necessary to build boards for the Open Sets . Then there was a new 
function, the stamping, welding and painting of the front panel and its 
attached chassis. This expanded the metal processing shop but did not re­
quire any new fabrication techniques. Finally, there was a necessary re­
packaging of all the components. While the functions and internal materi­
als of the piece-parts did not change, components like the tuning condens­
ers and the audio transformers were given new external forms. 

For the new sets, the electrical circuits did not change. However, the 
mechanical repackaging did alter the electrical performance of the radio. 
The different couplings between coils and the new, unshielded tuning condensers 
required some electrical engineering to assure the dependable performance 
that characterized the Open Sets. The pressure to get ready to release the 
Model 20 in April of 1924 must have been very high, especially with the 
factory still in full production on Model 1 OC. 

The first few Model 20 radios were not the same as subsequent sets. 
They looked the same, and to the listener, performed the same. The dif­
ferences were two: One was that the coils were larger than the standard 
coi ls of the 20 series. The other was that the nameplate o n the inside of the 
lid was the one that had been used on the Model 5. An explanation for the 
larger coils is that Kent foresaw the next model series as smaller in physi­
cal size, and, in the not-too-distant future , the single-dial receiver. To meet 
those future needs, new coils had to be designed, coils that were smaller in 
physical size and more uniform in their electrical characteristics. 

The redesign of the coils did not get done in time to meet the release 
date for Model 20, so special coils were fabricated in the model-shop and 
installed in the first sets. The coils were the same size as the ones used on 
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Figure 29. The obsolete Model 5 nameplate on the 
transition Model 20. 

the Model I 0, but were different because they used treated cardboard forms 
instead of the bake lite castings used on the breadboards. 

Kent felt that the sets with the non-production coils had to be identi­
fied separately. Therefore, instead of etching a nameplate different from 
those already in hand, he used the obsolete Model 5 plate shown in Figure 
29. The customer would not have been bothered by the substitution. The 
normal business functions such as shipping, billing and warranty service 
functions were able to properly handle the set because it was adequately 
identified. 

THE COMP ACT MODEL 20 

Kent 's continuing analysis of the radio business in 1924, and the ex­
pected market of 1925, indicated that table model sets had to get smaller. 
This finding was in accord with his own views even though his reasons 
were different from those of his customers. The customers no longer wanted 
large, showy table models because the novelty and status of having a radio 
had diminished. A radio had became a customary part of American life. 
Now the old-fashioned large table-model receiver was taking space away 
from the decorative household items preferred by the homemaker. 

Kent's response was the Model 20 Compact, No. 7570. From the factory's 
standpoint the changes to produce it were small. The set was only the big 
Model 20 reduced in physical volume by removing the unused, empty space 
inside the cabinet. The parts and the circuit were identical in the two sets. 
Later the bias scheme in the Compact was changed to enable higher loud­
speaker output. From the customers' viewpoint the set was very popular, 
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and Kent had hit the market correctly again. Production of the Compact 
Model 20 exceeded 750 sets a day and continued for two years. 

Consoles had come on the scene to fill the need for big showy receiv­
ers, but Atwater Kent did not want to get into the furniture business. He 
resisted making consoles, or even having them made for him. But he knew 
there was a customer base for the larger sets. To meet the demand for 
consoles, he arranged with furniture manufacturers to provide the receiver 
that would be sold as part of the console radio by the furniture company. 

Two examples of the arrangement are Pooley and Red Lion, both Phila­
delphia companies. 

During an early interview with Atwater Kent Jr. , he told us that his 
father liked the solid mahogany woodwork of the Open Sets and the cabi­
nets that characterized the 20 and the 30 series. He said, further, that Kent 
rejected the use of plywood and veneer as cabinet materials. 

In the arrangement Kent made with these furniture makers to se ll his 
radios in their cabinets, we see the marketing function of relating the cus­
tomer requirements to the production capabi lity fulfilled in another way. 
Here the production part of the requirement is not met by altering the fac­
tory but by supplementing it with a contracted, not capitalized, service. It 
should be noted that even when a console was made by a different com­
pany, the Atwater Kent identification was retained. This was especially 
apparent in the advertising. The furniture supplier benefited greatly by the 
use of the Atwater Kent name. 

THE R & S POWER SUPPLIES 

Until about 1926 most home radios were powered from batteries. The 
energy to heat the filaments on sets like those three-dialers that Atwat,er 
Kent sold came from a 6-volt wet cell called the "A" battery. Providing 
the plate vo ltages required with 20 lA tubes was the function of the "B" 
battery. This was usually a block of I Yz volt cells connected in series to 
supply output voltages from 22Y2 volts to 135 volts. Batteries were not big 
favorites with the homemakers of the time. 

The wet cells of the A-battery were dirty, exuded acid fumes, and had 
to be recharged as often as weekly. Their operating cost was between one 
and two cents per hour. B-batteries were cleaner but the cost of their use 
(replacement after depletion) was high. The B battery cost more than five 
times as much as the A-battery; as much as ten cents per hour to operate a 
three-dialer with the speaker at moderate vo lume. 

In homes where electric power was available for lighting and utilities 
the set user could recharge his A-battery conveniently and cheaply with a 
simple charger. The dry-cell B-batteries remained the big expense of ra­
dio operation because they cou ld not be recharged. This resulted in a big 
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market for " B Eliminators." These were devices that converted line power, 
usually supplied as 11 OY. A.C., into the voltages and currents usually ob­
tained from the B-batteries. 

Atwater Kent produced two B-battery eliminators, Type R, No. 8800 
for 60 -cycle A.C. and Type S, No. 9000 for 25-cycle A.C. service. The 
part numbers indicate they were designed about the same time as the Model 
30 radio, possibly as early as the end of 1925. In ~~rms of the potential 
market for B-eliminators they were late. Both the ·10- and the 20 series 
needed them. Why were they late? Were there some marketing consider­
ations that explain the late introduction or was there a technical problem? 

One very interesting early technical limitation concerns the rectifier 
that had to be incorporated in a B-eliminator. The hot-filament rectifier 
designed for receiver service, the Type 213, was made available by RCA 
in 1925 . Before then, cold-gas rectifiers such as the Raytheon B were tried. 
Kent did extensive experimental work on his own tube, an argon-discharge 
rectifier, and therefore did not use the Type 213 or the Type B. 

Kent preferred to use his rectifier, No.607. Looking back at the intro­
duction of the Atwater Kent B-eliminator suggests that the development 
of this tube delayed the production of the eliminator and resulted in a missed 
market. (In trying the tube and the eliminator fifty years later, the author 
concluded that the product was not up to Kent's quality.) 

Another consideration is that Kent 's marketing evaluation for the B­
eliminator found a strong market but a weak factory capability. He may 
have decided that the eliminator was not profitable as a product, or per­
haps the Type Rand Type S power supplies were not in the mainstream of 
his planned products. It appears that little or no emphasis was given to 
development of the B-eliminator. When they were finally introduced, the 
Types Rand S were late and did not have a high sales potential. 

The story does not end on this note, however. One analysis of the Types 
R and S eliminators indicates that they were really fall-outs from the de­
velopment of the power supplies to be used in the A.C. sets. Development 
work done on Types R & S was part of the work on the whole line of A.C. 
power supplies. More is said about this in looking at the Model 36. 

THE SINGLE DIAL - MODEL 30 AND 30-A 

Three-dial receivers, compared to their predecessors, were much more 
docile and useful in the family. They might be described as house-broken. 
They made it possible for ordinary folk to listen to programs without hav­
ing to cope with a technology that took the fun out of entertainment and 
the pleasure out of culture. They were suitably sensitive, offered loud­
speaker volume, presented a good appearance in the home and were stable. 
Still they had one characteristic which made them not friendly. They were 
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not easy to tune. If you knew the individual dial settings for your favorite 
station, you could bring it in without much trouble. If, however, you wanted 
to change stations, perhaps to hear another program, you had to remember 
the new settings for each of the three dials, tune them and then tweak the 
set for the volume level you wanted. As listeners became familiar with 
their three-dialers, the preference for an easier way to tune, such as using 
only one dial, resulted in an increasingly high demand from radio listen­
ers. 

Kent was aware of this when he went from the Open Sets to the 20 
series (both three-dial sets). He didn't have the technology to go directly 
to a single dial because the production controls on the components and on 
the amplifier tubes were not tight enough to assure the proper resonance 
for a common dial setting on all three tuners. Much progress toward that 
end was made in going to the Model 20 Compact receivers. Manufactur­
ing tolerances tightened enough so that the dial settings for two of the 
stages were the same over the broadcast band. The remaining problem was 
with the first stage tuner, caused by the antenna effects. 

An antenna has some of the properties of a tuned circuit and it there­
fore affected the t un ing of the first amplifier stage of an uncompensated 
receiver. If every listener had the same antenna as the others, the first 
amplifier of a receiver on a multi-silage radio like the ordinary three-dialer 
could be compensated by the manufacturer to make its dial setting track 
the other dials. In the middle 1920s most radio listeners had long-wire 
antennas of as many different sizes and locations as there were li steners, 
and the first stage of their receivers usually needed di fferent dial settings. 

Kent' s engineers developed ways to get around the problem and con­
sequently produced a single-dial set that significantly improved the ease 
of operating the radio. One way was by using an untuned amplifier before 
the first tuner. This additional stage isolated the antenna from the tuning 
system. Model 30, No. 8000, was the first of the series to get the isolator 
stage. It was a big step forward in the progress of the Atwater Kent prod­
uct line. 

The extra stage added only moderate cost to the radio. When Type 
201A tubes were first used in Atwater Kent radios they were priced at six 
dollars each. The extra cost of the isolator stage would have been a doubt­
ful trade for the convenience of single-dial tuning, but when the price of 
tubes dropped to half of that, the overall price of the tubes in the six tube 
set was less than it had been with five expensive tubes and the three-d ialer 
became obsolete. 

Model 30 was, in many ways. identical to the Model 20 Compact. It 
used the same mahogany box so it looked very similar. It used the same 
power and operated the same speaker. There were some differences; most 
important, it was user-friendly. 
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The other major difference was condenser ganging. T he tuning con­
densers and coils in the first Model 30 were the same as those in the Model 
20 Compact, but they could not be supported by the front panel fo r es­
thetic reasons. Their mounting screws would not have been hidden by di­
als as on the Model 20. A sub-panel, in itself a separate chassis, was in­
stalled to mount the condensers and th e bakelite panels that contained the 
tube sockets. 

The improved receiver was identified as Model 30-A, No. 8000-A. It 
differed from the earlier set in the mechanical details of the tuning con­
densers and their supporting chassis. U p to the time of the Model 30-A the 
tuning condenser used bakelite end-plates to support the rotor, to insulate 
the stator and to moun t the condenser to a panel. With the Model 30-A the 
facto ry went to a metal end-plate for the condenser. It carried the rotor 
bearing, incorporated insulating plates for the stator and was fastened di­
rectly to a newly designed chassis. Th is new design was used later on the 
Model 33 and the Model 35. 

[n operating a single-dia l receiver, the listener is not at all interested 
in how the motion of the dial causes the condensers to rotate as long as 
they track (stay in tune). However, the factory was strongly interested in 
this mechanism. Atwater Kent devised a method of connecting a pulley on 
each condenser to the others by means of a flexible, phosphor-bronze belt. 
Turning the middle condenser shaft w ith the dial resulted in moving all 
the tun ing condensers exactly the same angular amount. 

Another way to accomplish the same function was to fasten all of the 
condensers onto a single shaft, under the patent of J. V .L. Hogan. Atwater 
Kent did not license the patent, preferring his way unti I several years later 
when the complexity of the rad ios he was building precluded use of the 
pulley-and-belt system. This occurred in the 60 series. (Sometimes the 
author wishes he had worked for Kent and could have learned the back­
ground reasons, not just the results). 

Almost I 00,000 of the first configuration of the Model 30 were sold in 
1926. Before the end of the run in 1927 another 20,000 sets of the im­
proved version of this single-dialer were sold. 

THE FOUR -TUNERS - MODEL 33 

The standard broadcast receiver of the early tuned r-f amplifier days 
had five stages; two radio frequency, two audio frequency and a detector. 
The Atwater Kent line had been estab lished with that line-up in the days 
of the Open Set Model 7, No. 4066. Its difference with subsequent five­
tu be sets was the lack of tuning in the r-f stages. All the versions of Model 
I 0 were five-tube sets of the two r-f, two a-f, detec tor configuration. Be­
cause they used three tuning circuits in the r-f stages they were called 
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three-dialers. Atwater Kent understood that variations had to be made available 
to those who wanted something more or something less. For the some­
thing-else customers he brought out Model 9, an abridged Model I 0. Later 
be brought out the Model 19, an abridged Model 20. 

For the something-more people of the breadboard days he brought out 
Model 12. It had three a-f stages and was also a three-dialer. Collectors 
don ' t usually identify it as a three dialer even though its r-f-stages are 
identical to those on the corresponding Model 10. When the 20 series was 
introduced, Kent made Model 22, No. 4930 available. (The author has not 
seen a Model 22 but believes it to be the big Model 20 with an extra audio 
tube located in the empty space behind the regular audio tubes.) 

When the series 30 \Vas introduced, the something-more customers 
wanted a radio that was better than the ordinary Model 30. It had to have 
more than the five tubes that was the earlier standard. But the sixth tube in 
the Model 30 didn't fulfill their expectations for two reasons. First, the 
extra tube didn't count since it was an isolater and not a tuned amplifier. 
The other reason was that the set did not offer to the something-mores an 
appearance that was up-scale enough. The set had to look bigger and more 
important than the Model 20 Compact and the Model 30. 

To satisfy these customers Kent brought out Model 32, No. 8270. He 
incorporated the isolater tube to make the set friendly but he also built in 
another radio amplifier for a total of seven tubes. With fou r tuners instead 
of the standard three, the set sold very well. Model 32 had the same con­
struction as the first Model 30s. lt used the bakelite end-plates on its tun­
ing condensers and individual tube sockets for the radio amplifiers. 

When the Model 30 was upgraded to Model 30-A another variation of 
the 30 series was produced, Model 33, No. 8930. This was a six-tube set 
but like Model 32 had four tuning condensers. The circuitry that had been 
used with the isolator in Model 30 was combined with the first tuned r-f 
ampli fier to reduce the tube count from seven in Model 32 to six in Model 
33. 

The variation in antennas that was still a problem for listeners when 
Model 33 was introduced was solved by adding two conveniences; sepa­
rate connections for a long antenna, or for a short antenna, and a trimmer 
to provide finer compensation. Model 33 used the same design for the 
internal chassis that characterized Model 30-A but it was longer because 
of the extra tuner. The style of condensers used on Model 30-A was re­
peated on Model 33 but there were four instead of three. Its cabinet was 
very nearly the same as that used for the Model 32. The eye appeal of the 
Model 32 was maintained even though the circuit had been s implified. 

Model 33 is an interesting set from a marketing standpoint. The cus­
tomer analysis part of marketing said there would be good sales and that 
analysis was correct. Model 33 was one of the big selling receivers. The 
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factory analysis part of the marketing evaluation was much more com­
plex. The new-style chassis construction was available from Model 30-A 
and from Model 35 with only a small change to accommodate the greater 
length. The circu it changes were minimal. The factor that may have ob­
scured all of the factory availability analysis was the on-coming require­
ment to manufacture an A.C. receiver, and to do it immediately. Model 33 
was to become Model 36. 

A.C. FILAMENTS - MODEL 36 

The marketing analysis suggesting that the B-eliminators were not sub­
stantial product investments may well have indicated several other impor­
tant considerations. The B-battery eliminator only solved half of the prob­
lem of using direct current tubes in circuits powered with alternating cur­
rent. It took care of making plate current available but did nothing to solve 
the tube-heating current problem. A-Battery eliminators were available to 
solve the filament heating problem but they were not well received be­
cause they were expensive, and with their wet-cell rectifiers, were as messy 
as wet-cell batteries. What was needed to advance the radio art were new 
vacuum tubes with filaments that cou ld be operated directly by alternating 
current. 

The Radio Corporation, together with Westinghouse and General Electric, 
bad been working on the redes ign of battery-powered vacuum tubes al­
most from the time that Atwater Kent had started radio production. It was 
able to release replacements for the Type 20 l-A in 1926 and 1927. They 
were the Types 226, 227 and 171. As soon as samples were available, 
Atwater Kent's engineers started redesign work to get a set on the market 
without delay. 

Kent's market analysis also would have directed the redesign of a ra­
dio that assured immediate customer acceptance, the use of an existing set 
to reduce factory changes, and doing everyth ing that was needed to main­
tain the Atwater Kent reputation. This would not have been the time for 
sweeping change. Getting the A.C. set into the customer's hands was more 
important than c reating a new image. The new radio was Model 36, No. 
9390 . 

For easy redesign, the best radio was Model 33, No. 8930. It had good 
customer acceptance as a full-function, high-end set with all the operating 
features that the A.C. receiver needed. lt was the best choice for conver­
sion to Model 36 for another reason. The Model 33 chassis had the latest 
technical features and projected the longest manufacturing run. It had bin­
ocu lar coils, four tuning condensers, an antenna peaker and the metal sub­
chassis. 
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Converting Model 33 to A.C. operation djd not involve extensive re­
work. The only requirements were a new bakelite sub- panel for t he new 
detector and audio-frequency amp lifier tubes (the Type 227 detector had 
five pins instead of the fou r pins used for the Model 33 detector), a new 
cable to connect the chassis to the power supply, a new volume control 
unit, substitution of Type 226 tu bes for amplifiers, substituting a Type 
171 tube for the power output tube, and minor bypassing. 

Model 36 required a full A.C. power supply. Here the work on the 
Type Rand the Type S power supp li es paid dividends. With a simple change 
to add filament windings on the power transformer, a change to the output 
terminal board, and the substitution of the Type 280 vacuum rectifier for 
the Type 607 gas rectifier, the new power supply, Type Y, was ready. 

Production numbers for the Model 36, No. 9390, show that it was a 
success. It came out in late 1927 and more than 36,000 were sold. The 
marketing analysis had paid off handsomely. 

THE MET AL BOXES - MODEL 35 

In the middle 1920s a very important change took place in the use of 
steel for the fabrication of sheet metal stampings. By the addition of man­
ganese to a smelter batch of iron containi ng a small amount of carbon, the 
ductility of the resulting steel was remarkably extended. Shapes hitherto 
beyond forming with presses because of wrinkles and tears became stan­
dard production. The pressure on the steel companies to improve their 
iron metallurgy came from automobile manufacturers who wanted to pro­
duce major body components and other large sheet-metal parts in s ingle 
units, instead of having to limit their s izes or fabricate them by assem­
bling smaller pieces. 

One result of the availability of this new steel was its use in another 
industry, the manufacture of major household appliances. An example was 
the manufacture of domestic-service refrigerators to replace ice-boxes. GeneraJ 
Motors produced the first Frigidaire in 1926 and General Electric made jts 
first Monitor Top in 1927. Atwater Kent, through bis continuing friend­
ships in the automobile industry, was able to follow the progress of metal 
forming, not only for automobiles but in the other industries where it ex­
panded the product applications. 

Kent could easily conceive of a metal container that might be used to 
enclose a radio. He didn ' t lack interest or experience. His ignition coils 
were assembled in deep-drawn steel cups, and the TA amp Ii fiers were contained 
in shallow steel pots. The Model 5 had extended this concept, and the 
Model 20 panel-and-shelf utilized larger but simpler stampings. Kent's 
marketing sense also indicated a very strong change in his customer 's in­
terests. America would fall in love with stamped steel. The automobjle 
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companies were ready to advertise their new steel vehicles, the appliance 
companies had new products (electric servants) to be introduced and the 
novelty of steel appliances was in the air. Atwater Kent could see that his 
radios should be in the wave. 

This time the marketing analysis not on ly indicated the new and po­
tentially very large customer demand, but it also indicated a major expan­
sion in the capital equipment of the factory. He had to replace his wood 
shops and minor metal-fabricating facilities with a major metal-forming 
capability. Kent knew that he had get a new radio on the market in the 
least possible time. 

He could not make all the design improvements that would be desir­
able in a single model change, so he wrapped the upgraded Model 30-A, 
No. 8000-A, in a decorated metal enclosure and created Model 35, No. 
8100. He did not use Model 33 for the upgrade and he did not include the 
A.C. power supply even though it was available from Model 36. He was 
right again ; Model 35 was the next record seller for Atwater Kent. 

MODEL37 

The success of Atwater Kent' s first metal box receiver, the Model 35, 
confirmed his evaluation of the market. He had found a very strong cus­
tomer interest in a new style. His problem was how to combine several 
vital forces that cou ld result in a stable product line. One of the fo rces was 
based on production, the use of stamped steel for the container. Kent knew 
that by increasing the production rate and reducing the cost of the materi­
als, an improved radio in a shaped metal case was not only possible but the 
way he wanted to go. 

Another force came from the market. Home makers wanted and were 
willing to buy a radio with a new style. The new receiver had to have a 
modern look but, at the same time, it could not depart very far from the 
trad itional look ofradios. Several characteristiC elements could be carried 
over from the box-and-panel sets of the previous period. The table model 
continued to be popular and its size had been well accepted. The width and 
height of the new style did not have to be substantially larger or smaller 
than the 30-series battery receivers . The depth had to grow to accommo­
date the internal power unit but on a living room table the depth would go 
unnoticed. 

The new radio did not have to present a new tuning dial. The general 
public had not yet come to relate favorite stations with frequency or wave­
length. A dial number or position was satisfactory. The new style did not 
require its container to incorporate a loud speaker. Listeners were com­
fortab le with separate speakers, especially those that could be moved away 
from the radio to the easy chair. 
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Still another market force was the use of A.C. filaments and the incor­
poration of the B eliminator. The use of batteries was no longer acceptable 
except where house power was not yet available. All the electrical parts 
except the antenna and the loud speaker had to be put into the cabinet of 
the radio. 

Combining the best elements of the radios and power units that he had 
produced and sold was the way Kent maximized the appeal of his new 1 ine 
while minimizing his investment in its production. He used the chassis of 
Model 35 (almost without change), the power unit from Model 36 (Model 
Y redesigned), and a new stamped steel container to make the new set, 
Model 37. However, part of the new factory had to be equipped with large 
punch presses if the new line was to be produced economically. 

THE FACTORY STORY 

When Atwater Kent started his new business, The Atwater Kent Manu­
facturing Works, in Philadelphia, he located his offices at 112 N. Sixth 
Street in the old Franklin Institute building. His manufacturing operations 
were done in nearby rental facilities. Kent was very creative, as evidenced 
by his many patents, but his capability to innovate was not limited to the 
products he put on the market. 

He showed a strong interest in the means by which his production took 
place. He was actively concerned with the manufacturing process and its 
facility. As his business grew Kent found that downtown Philadelphia was 
not as good for expansion as a place on the outskirts of the city. One of the 
communities he looked at was Germantown, a suburb only about six miles 
from the center of Philadelphia. 

Germantown was founded by settlers who came to Pennsylvania in the 
seventeenth century, not long after William Penn. It became a part of Phila­
delphia in 1854 and, like other districts in the city, was the home of a 
hard-working, skilled labor force, ideal for the production of the ignition 
equipment that earned Atwater Kent his public recognition. 

In about 1912 Kenf opened a small factory on Stenton Avenue in 
Germantown, not far from the rai !road. He gathered his scattered manu­
facturing operations and consolidated them in that plant. The ignition business 
continued to grow because Kent's system, using the precise Unisparker, 
had shown its superiority over the trembler and the fixed-magneto sys­
tems. He was able to expand his operations and fill the Stenton Avenue 
factory. With the advent of World Warl, and Kent's manufacture of preci­
sion equipment for the military, he further expanded his factory on Stenton 
Avenue by moving into a new, larger building at the end of the street. 

The end of the war saw Kent with more factory capability than his 
business needed. His tools included small presses, screw machinery, Bakelite 
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casting equipment, wire and coil winding machines and a competent wood­
working shop. He needed another product line. Making instruments for 
the new fad, radio, was a possibility. 

In 1919, the radio business was a combination of recovering commu­
nications companies and a new breed of radio amateurs, some licensed, 
some not, many of whom had been military operators. These new fans 
were fascinated by what they heard listening to ships, commercial stations 
and experimenters. All of this interest led to a new use of radio waves, 
entertainment. This new idea caught the public fancy (like today's Internet) 
and resulted in an almost uncontrolled growth of listeners, amateurs and 
commercial experimenters who were trying to establish the viability of 
making broadcasts. Constructing and showing a receiver, however s imple, 
became a popular activity for technically interested hobbyists. 

In 1920 Kent decided to enter the radio business. In many ways he 
was well equipped for the new venture. He bad the factory, and his nation­
wide service organization. Most'important was his native ability to recog­
nize the marketing potential. During the next year Kent started making 
radio instruments in the facilities at Stenton Avenue. Based on the enthu­
siastic response of the radio market to his instruments he added the assem­
bly of Open Sets. In 1922 he was manufacturing Bakelite castings and 
metal stampings for the radio instruments that home-built set constructors 
wanted, and he was making similar instruments for the factory assembly 
of the first Open Sets. At the same time he continued the production of 
auto-electrical systems. 

By the time the Radiodyne was introduced in 1923 Kent again needed 
more factory space. But this time he was severely limited by the lack of 
suitable property on Stenton Avenue. The direction that the radi o business 
had gone, and was going, convinced Kent that a very much larger plant 
than the entire Stenton Avenue factory would be required. It was because 
of this need to expand and the limitation of Stenton A venue that we get a 
chance to see another side of Kent's interests. He had to select another 
location, build a new plant and, in effect, start a new business. To do this 
he felt strongly that he had to conceive and define the new plant and all its 
elements, i.e., function, location, appearance, design, and operation. Kent 
wanted a factory that not only built his radios but also enhanced his image 
as a major entrepreneur in the American business scene. 

WISSAHICKON A VENUE 

Based on the production rates of the Open Sets, the continuing 
automobile-electrical system business, and the limitations of Stenton 
Avenue, Kent decided that a new plant of about half-a-million square feet 
in total area, located in the same general part of Philadelphia, would 
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accommodate all his needs. He bought a 20+ acre plot on Wissahickon 
Avenue and engaged the Ballinger Company, architects and engineers, to 
design and supervise .the construction of what turned out to be one of the 
most advanced radio-manufacturing plants of its time. 

The new facility included his engineering development staff with its 
laboratories, the commercial offices and most important, his headquar­
ters. Kent felt that the building had to reflect his views of technical progress 
and architectural excellence. The first part of the new plant construction 
was triangular in shape and enclosed about one tenth of the fifteen acres 
that would finally comprise the factory building. Its dominant feature was 
the entrance. It was faced in limestone colored terra-cotta to match the 
brick facing of the rest of the building and its echoed Renaissance design 
with heavy columns setting off both sides of the arched doorway. It pre­
sented a fine appearance for Atwater Kent's new factory and continued to 
enhance Philadelphia's industrial image long after the property was sold. 

The initial, triangular part of the building was completed in 1923. It 
was immediately tooled up to make Model 10 Open Sets and roughly doubled 
Kent's manufacturing capability. Because casting Bakelite was a limiting 
process in producing the instruments for the Open Sets, a new casting de­
partment was installed at the new plant. One evidence of the duplicate 
casting departments may be seen in the radio transformer coil forms. The 
older ones had bosses on top, a vestige of the days when binding posts 
were used. The newer forms, made at Wissahickon Avenue, had a decora­
tive ring on the top of the form instead of the bosses. Both the Stenton 
Avenue and the Wissahickon Avenue production lines continued to make 
Model 10 Open Sets until they were replaced by Model 20. 

Work on enlarging the Wissahickon Avenue plant continued at such a 
pace that in 1924 the second section, which enclosed more than half of 
that building's floor area, was ready for service. Since this was the time of 
the 20 series there must have been a greatly enlarged wood working de­
partment put into operation in the new section. The next year the third 
section, which filled out the main body of the building, was completed. 1n 

1926 the last part, a two-story extension, was added to the corner of the 
first building, diagonally opposite the entrance. 

Atwater Kent had much to be proud of in this bright new factory. One 
of the most important features was the skylight roof. The saw-toothed panels 
faced north providing light for the operators that was almost free of glare 
and never cast shadows. The entire roof, nearly fifteen acres, was the light 
source. The roof construction took advantage of the saw-tooth nature of 
the skylights by adding strength members at the top of the saws to form 
trusses. 

Another feature was the arrangement of the vertical columns that sup­
ported the roof. Because of the design of the trussed roof these columns 
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were located 40 feet apart in both directions, leaving very large areas on 
the floor ( 1600 sq. ft.) that were free of all encumbrances. The open floor 
space was ideal for shifting operations as the need to add new functions or 
to abandon old ones had to be met. The Superintendent of Plants, Harold 
Ashworth, in writing about Kent's modern factory said in part: 

"- it is no uncommon thing for a whole department to be removed 
to a new location between a Saturday closing hour and Monday 
morning, while another department expands with equal speed to 
occupy the space thus vacated." 

The picture of Atwater Kent clears a little more. He had emphatically 
influenced the design 'of the new factory and continued active in defining 
what and where the many operations were performed. Perhaps it is not 
inaccurate to say that the Wissahickon Avenue factory was his image as 
well as his invention. 

When the third section of the plant was put into service it might have 
been planned and set up for the assembly of Model 30. This wou ld have 
been good manufacturing practice since any disturbance of the very prof­
itable Model 20 lines would have been out of character with Kent 's direct 
concern with his manufacturing efficiency. In 1925 a few more than 350,000 
radios were prod uced, almost all in the 20 series. There were also about 
25,000 from the 10 series but a large part of those were probably made at 
Sten ton A venue. 

The next year saw the full change-over to the 30 series. The whole 
plant prod uced about 450,000 sets of which about 80,000 were in the 20 
series. In the first part of 1926 the wooden-box 30 series were predomi­
nant, but by the end of the year almost 200,000 Model 35, metal-box sets 
had been manufactu red . When the big presses that were to be used for 
drawing the Model 35 steel enclosures were delivered, they were probably 
installed in the fourth section of the plant. By putting them in that area, 
on ly minor alterations in the assembly area traffic patterns would have 
been made. Handling the raw stock for stamping and finishi ng would not 
have conflicted with circu it assembly. 

The floor space and the assembly lines in tile factory were sufficient 
for planned production rates for the entire 30 series based on the battery 
sets in wooden boxes. Substitution of the metal enclosures for the earlier 
wooden boxes did not result in extra demands for factory space, beyond 
that planned for the new punch press area in the fourth section of the building. 
But the demand for the sets with the metal enclosure, Model 35, was far 
higher than had been projected by Kent's earlier marketing estimates. Another 
factor that had to be considered was that the required fabrication floor 
space for Model 35 production was somewhat more than that given by sets 
that were no longer being made. It was poor factory practice to replace the 
wood shop with the big hydraulic presses while some wooden-box sets 
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Figure 30. The 16Y2 acre addition to the Wissahickon Avenue plant, 1929. 

were still in production. Together, these factors made it clear that the fac­
tory would be pressed to meet the increased customer response. 

MODEL 37 AND THE SECOND BUILDlNG 

The problem was even more serious because the next set to be re­
leased was Model 37. It required greatly enlarged floor space to stamp, 
punch, draw and bend the new cabinets and to assemble the internal power 
supplies. Moreover, the demand for Model 35 was based on appearance, 
not convenience (it was a battery set) so the conversion to s·ocket power 
for the new radio, the 37, would have forced still higher demand estimates. 
To meet the demand a new building was started on the western edge of the 
Wissahickon Avenue site. It would double the factory size to about 32 
acres (Figure 30). 

The production of Model 37 was started in 1927 using the first factory 
building, which had just been enlarged. In that year only 12,000 sets were 
produced but they served to confirm Kent ' s upgraded estimates of what 
floor space was required in the immediate future. The 40 series was the 
next group of receivers to be produced. They did not require any revision 
in the layout and equipment of the factory but they were a substantial load 
for the first building because they were popular. By the time the second 
building was up and running, the next series, the 55s, was ready for pro­
duction. The second building was tooled up for them. 

Some of the statistics about the Wissahickon Avenue facility are inter­
esting. Together, the east and west buildings extended nearly half-a-mile 
along Wissahickon Avenue. To walk around the entire plant was a trip of 
about I I /2 miles, but to go from one building to the other the bridge over 
Abbottsford road was used. Inside the factory assembly and material movement 
used about six miles of conveyors - belt, chain and roller, Figure 31. But 
for radio collectors, the most interesting feature of the new building was 
(and still is) its cornerstone. 
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Figure 31 . Conveyor belt for 
assembling sets, inside the 
factory. 

When the building was dedicated in 1929, a current model radio was 
sealed in the cornerstone. Figure 32 shows the ceremony on May 21 with 
Atwater Kent standing behind the Model 55. (It could be a 60 but May 
1929 is very early for that Model, and Kent would not have used an engi­
neering sample.) In his dedication speech Kent told much of himself and 
his view of the future of radio. Tn part he said: 

" My own feeling about the present and future of rad io is pre­
sented to you in the form of this big new factory. Great as the 
success of radio has been in the past, I feel more confident than 
ever today that the greatest development still lies in the future and 
I have shown that confidence by the construction of the plant which 
we have met here to dedicate.-" 

"-the radio business is something which is constantly chang­
ing and constantly moving forward. To me this is inspiring and 
stimulating. I could not be happy doing the same thing every day 
in the same way; cut and dried to order. I like a game which puts 
me on my mettle, which makes me keep my wits about me, wh ich 
forces me to meet and beat new problems." 

A. Atwt."'" K•'"'· Wi~ M•"1 NWonal 4::4'•Mriff,. P\90.~ HM. 
Wittt aectiftf' in Ow tbte.$to111e •t I>tdiarion 4f New Pla•t 

Figure 32. Sealing a Model 55 set 
inside the cornerstone at the dedica­
tion, May 21, 1929. 
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MODEL 55 AND THE CHASSIS PRESSES 

The receivers in the 55 group continued Kent' s enthusiastic customer 
response. They were available as table models in several colors and high­
lights. To meet the demand of families that wanted their radio to be furni­
ture, they were made available as consoles. All the sets were of the same 
basic design, the difference between the table model and the console be­
ing only the metal-box enclosure. 

The earlier metal-box sets, the 40 series, and Models 37 and 38 used a 
sub-chassis to carry the radio parts and a separate enclosure for the power 
supply. In all those sets, the radio sub-chassis was fastened to the enclo­
sure by means of two brackets, one on each end of the sub-chassis. The 
power-supply enclosure was bolted to the flat bottom of the metal box. To 
supply these sets as consoles, the entire metal box was s imply placed on 
an internal shelf in the body of the console. The dial, volume control, switches 
and monogram were made available through trimmed cut-outs in a deco­
rative panel which hid the metal box from the listener. 

The mechanical design of the Model 55 and subsequent sets was dif­
ferent. All the parts, both radio and power supply, were mounted on a full­
sized metal chassis. This change in design permitted a consolidation of 
the manufacturing processes. With the full chassis only one manufactur­
ing sequence was required because the power supply components were no 
longer assembled in a separate unit. The sequence was duplicated on as 
many production lines as the volume of sales justified. 

The Model 55 set was cased either in the metal-box enclosure that was 
Kent 's image or in a console without the metal-box. For the console sets 
the full chassis was built with a small front panel exposed by an opening 
in the face of the cabinet. For the metal-box sets the chassis was fastened 
to the bottom edges of the enclosure. Both styles used a flat metal cover 
fastened to the bottom of the chassis to protect against dust and interfer­
ence. 

Model 55 (and all of Model 60s except the last design) used a vertical 
panel fastened to the main chassis to mount the tuning condensers. Kent 
retained the band-and-drum system for ganging the condensers, and on all 
but the very first Model 55s mounted a vernier tuning mechanism panel 
and windowed the front of the enclosure to reveal the dial. The first 55 did 
not have the window but used the same dial as the 40 series, Figure 33. 

The change to a single large chassis was a savings in so far as assem­
bly was concerned, but it also incurred an expense. New presses were re­
quired to stamp out the new qhassis. The factory had to be equipped with 
larger presses than those that shaped the metal box enclosures used for the 
55 and the earlier receivers. The reason for the bigger presses was the size 
of the 55 chassis. It was a 10" by 21" medium-draw stamping with turned 
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Figure 33. An unusual AK Model 55 without the dial window. 

edges. With the big presses Kent did not have to reinvest to stamp out all 
the rest of the console sets that he produced. Figure 34 shows what the big 
presses looked like. 

Sometime between the start of production of the Model 55s and the 
end of production of the Model 70s, Kent's production rate peaked. This 
was probably late in 1930 or early in 1931. At the same t ime three very 
significant changes took place in the business of manufacturi ng radios. 
One of these was a change caused by the ever-present cycle of styles. The 
metal box radio no longer spoke to the pub lic of technological progress. 
High style had to reflect an exotic influence and it bad to be done in wood. 

Figure 34. One of the large flywheel presses for forming chassis. 
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Another change was generated by the licensing of the superhetero­
dyne patent to all comers. The day of the large tuned-radio-frequency set 
and a separate loud speaker was done. Although Kent's first superhet, Model 
72 with its H circuit, was assembled on the big chassis, the compact style 
exemplified by the 80 series with their small chassis and incorporated speakers 
took over. The third change was in the pocketbook of the nation. No longer 
was the middle of the market able to afford the prices attached to the big 
chassis sets even if they were enclosed in economical metal boxes. 

The winning combination was exemplified by a six-tube superhet with 
an 8" speaker in an art-noveau-inspired, veneered, round-topped box for 
less than $50.00 complete. Kent recognized this new market. His market­
ing analysis indicated that expanded factory performance was no longer 
the key factor. The capability of finishing big chassis had to be replaced 
by reductions in size, complexity and cost. Continuing business efficiency 
meant expanded customer contact, but the market had changed. Reaching 
the customer called for a new sales approach; discount stores were dis­
placing department store merchandising. Kent tried to bridge the chasm. 

Kent produced a line of compact radios that appealed to the new cus­
tomer demands. He also continued to develop and modify his line of con­
soles. He made some very good receivers such as the Model 812 and the 
Model 511 (Figure 35), but he also produced a line of less expensive con­
soles. They used the same chassis as one of the table models, e.g., Models 
286 and 356. 

To maintain the business positive changes had to be made on the cus­
tomer side, and more particularly in influencing the potential customer to 
buy a new Atwater Kent Receiver. This was no novelty for Kent; he had 
effectively pursued his automotive and radio customers for more than three 
decades. 

KENT INFLUENCES HIS CUSTOMERS 

In any business that maintains a stable performance over several cycles 
of product replacement, the marketing function continually relates two 
aspects of the on-going business processes, Making and Using. "Making" 
is a way of referring to manufacturing and all its elements, such as the 
factory with its machines and its people. "Using" is a way of referring to 
all the customer activities up to and including the actual operation of the 
product itself by the end user. Our marketing analysis of Kent's business 
has been based on a major assumption: that there was a durable product. 
The product had to be capable of being produced and it also had to be 
usefu l. Its cost and price had to be contained within the standards set by 
customer acceptance and business practice. All of Kent's products, with 
the possible exception of Amperia, met that test. 
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Figure 35. The Model 511 remote receiver and tuner 
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Up to this point our analysis of Atwater Kent as a master of marketing 
has looked predominantly at the Making function. Four decades of his 
products and the effects they had on his production facilities were reviewed. 
We have observed, without analysis, that his success was a direct reflec­
tion of his perception of his customers' potential needs, coupled to his 
management of technical and production operations. 

Now we try to analyze how well K'.ent applied his marketing capabili­
ties to the Using process of his business, which has two major factors. The 
first factor of the Using process is how the customer utilizes the product. 
The second factor is how the user may be influenced about the product or 
about an improved product . Because Kent's customers ranged from auto­
mobile manufacturers to homemakers and his products ranged from little 
motors to expensive radios, his customer relations included all the ways a 
producer communicates with his audience. 

Customer relations range from a minimum of just supplying a distri­
bution agent with product information to a maximum of doing business 
directly with the end user. Included in customer relations are all the activi­
ties re lated to: 

• informing potential purchasers (advertising the product) 
• informing the general public (institutional advertising) 
• backing the product (warranty and factory service) 
• providing maintenance service (dealers and factory serv ice) 
• agency sales (salesmen, distributors, dealers) 
• providing product data (descriptions, service procedures) 
• customer enticements (discounts, turn-ins, prizes, agreements). 

At the end of the nineteenth century, when Kent started making elec­
tric motors, he seemed to be following his own interest (and ski I I) in the 
choice of products to make. There were customers for his motors but Kent 
seemed more inclined to make what he could than to alter his Making 
process to fit customer needs. His products were not the kind that were 
so ld directly to the final user. The motors and the igniter were sold inside 
the trade so his customers were the next-level manufacturers of end prod­
ucts. An example is the maker of a stationary engine such as Fairbanks 
Morse, to whom Kent wanted to se ll his ignitor. Kent had to make his 
products known to that customer so he used the accepted method of that 
day, the trade journal, Figure 36. He also produced descriptive literature 
in the form of flyers and pamphlets that were sent to potential customers 
or passed out by sales agents. 

Although Kent did not advertise directly to the end user of his motors, 
he was interested in their satisfactory use. This is evidenced by the treatise 
that he wrote while he was employed by Kendrick and Davis. It is shown 
in Figure 37. ln this 32-page booklet Kent takes a student through enough 
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Figure 37. An elementary 
treatise on electricity, written 
by Kent around 1900. 
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Figure 36. The Kent sewing 
machine motor, as depicted in 
a trade journal . 
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basic electricity to enable him to calculate the input current required by a 
small electric motor. This publication and the instruction pamphlet that he 
wrote for the Amperia game were Kent's first direct contacts with his end 
users. They appear to have been good first steps in his marketing experi­
ence, but they were not as effective as the influences of other manufactur­
ers or even of Kent himself in subsequent product lines. 

The impression that Kent was more interested in Making than in Us­
ing is borne out by the transfer of himself and his business to Kendrick 
and Davis in 1900. There he could take advantage of their marketing pro­
cess, even though it was little better than Kent's. He stayed with K&D for 
only a short time before he wanted to strike out again. The author feels 
that he was searching for the customer interface and he did not find it at 
K&D. He chose Philadelphia because its population included many crafts­
men with high levels of technical skill. This says indirectly that Kent was 
still looking at the Making process. Nowhere does any available history of 
this phase of his career suggest that he went to Philadelphia because of its 
markets. He was not yet skilled in the Using process of marketing. 

Kent's products in the beginning of his Philadelphia activity were in­
dications of his looking for customers different from those of his pre K&D 
employment. The telephone and the Voltmeter were new products for him. 
They involved electricity but were not made by techniques that Kent had 
used in making his little motors. Here we see the beginning of the analyti­
cal marketing function: The Making process for these two instruments being 
directly controlled by the Using process, in this case the actual end-users. 

The telephone and another early product, the horn, furtlher reveal Kent's 
growing awareness of the need to influence his customers. He chose a 
catchy name for the instruments: Monoplex. The first half of the name 
means one or single. The second means part or piece. The name comes out 
as one-part, or unitary, a very good way to suggest cohesiveness. For the 
telephone installed in a business or in an extensive home the idea was 
effective. The customer was trying to enhance his cohesiveness by the use 
of the new communication capability offered by the Monoplex. He chose 
well. For the horn the idea of oneness accorded directly with the purpose 
of the horn, to warn with a single-tone, a loud signal. 

Kent's next product, the contact maker, seems to tell a different story. 
It is with this product that Kent's marketing capability starts to show. The 
device was a major technical improvement over previous current inter­
rupters. Kent had taken his experience, from all the way back to the burned 
launch of his teens, and added his technical ability at problem definition 
and mechanical design to invent the contact maker. Here he showed that 
he understood one factor of Using; the application of the device. 

The customers in the ignition bus iness were a far more complex prob­
lem than the product users Kent had experienced with bis earlier devices. 
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Of particular difficulty were the relations with the end-user, the automo­
bile or stationary engine owner. Internal engines in the period before World 
War I were at best balky and, more often than not, unreliable. One of the 
common difficulties was ignition, the function on which Kent had done 
his best technical work. (The Ignitor did nothing to remove the difficulties 
with unreliable ignition.) 

Kent's system was capable of providing reliable, trouble-free perfor­
mance but it had mechanical adjustments to accurately set initial perfor­
mance and to compensate for its wear and aging. Adjustments were a mixed 
blessing. They compensated for the minor but cumulative manufacturing 
tolerances and customer special conditions that were exorbitantly expen­
sive to eliminate, and they kept down the cost of using the complex igni­
tion system, but they were also an open invitation to the tinkerer whose 
experimenting usually resulted in undesired (faulty) ignition performance. 

Any supplier of equipment a's complicated as an ignition system had 
to provide a user-support service to keep his system in working order after 
delivery to the customer. Kent did this by appointing and training service 
stations throughout the country. They, in turn, trained local servicemen 
who worked directly on the customers' automobiles. From the beginning 
of Kent's national service capabil ity through the 1920s, auto-electrical 
work on cars tended to be done by specialists who operated their own 
shops and garages. These service businesses were not exclusively tied to 
Atwater Kent systems. They handled all the current electrical systems and 
in many cases made and sold storage batteries. Their work ranged from 
turning commutators to burning the lead that inter-connected plates and 
ce lls in lead-acid storage batteries. 

Kent put out instruction books and pamphlets for the use of those who 
installed or worked on his equipment. The Atwater Kent Instruction Book 
for the 1919 Ford Runabout is shown in Figure 38. The last page lists the 
Official Service Stations then in operation, 117 stations in 40 states plus 
six in Canada. Kent had learned the vital nature of customer serv ice for his 
business reputation. For the detailed procedures that were necessary to 
assure effective automobile engine performance, the need for adequate 
service had become a mandatory part of Kent 's business. To support his 
products he had to provide a factory technical group whose purpose was 
customer satisfaction and whose backing was all of Kent's engineering, 
sales and manufacturing organization. 

The era of direct advertising to his final customers had not yet become 
a part of the Kent's necessary business practice about the kind of equip­
ment that he made. Car manufacturers themselves had become very skill­
ful at appealing directly to buyers through extensive advertising. Tire manu­
facturers, who sold replacement tires directly to end-users, had also learned 
how to use advertising in magazines and other periodicals. Kent, through 
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Figure 38 The instruction book 
for the AK Startmg and Ltghtmg 
System, 1919 

ATIYATER KE~T 
Starting and L11?ht1ng 

Syscem 
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hi s close association with the automobile industry, had become very cog­
nizant of the power of direcl adverlising. 

Because of the nature of his offerings, direct advertising was of lim­
ited use lo him in the auto-electrical business. However, he was very aware 
of the continuing need to evaluate his customers' interests and was quid 
to find ways that he could modify their demands. especially through his 
service stations. The lessons of customer evaluation and direct advertising 
would pa) off handsome I} later when he went into radio. 

THE RADIO CUSTOMERS 

In 1920 Atwater Kent started in the radio business. His marketing analysis 
might have gone liJ,.e this: There is a new product appearing on the scene. 
It comes from the poss ibility of receiving programs of value through the 
air. To receive these programs, a customer must have a receiver, a device 
made up of electrical parts (the product) that are related to the ignition 
equipment that we have manufactured for more than a decade. These parts 
can be so ld through the same dealer network that sells our electrica l sys­
tems . 

The factory can manufacture these parts with only minor changes in 
its equipment. We will need some engineering for design of the parts and 
for changes to the factory, but they are only a small expense. Our reputa­
tion has been built over the years and is now associated with ou tstanding 
equipment. We\\ ill have to produce the same quality in this new field of 
radio (Making). 
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We can stay in contact ~ith our customers using the same methods we 
have used in the past. We can easily produce instruction booklets, 
specifications and attractive packages for our products. Through our ser­
vice stations and their clients, the direct servicemen, we can reach the 
experimenters, amateurs and radio fans who should become profitable customers 
(Using). 

This analysis was very positive. On the basis of it, Kent started the 
engineering that was required for the new radio parts and the procedural 
changes that would be needed in the factory so that by the middle of 1921 
he had parts to ship to his dealers, repair stations and servicemen. In effect 
Kent was expanding his product line without changing his approach to his 
customers. 

The enthusiasm for radio was so strong in the country that a supplier 
could successfully put out a line of parts without announcing and exten­
sively advertising them. Kent was able to benefit especially well from the 
intense customer interest because in every town that had an auto-electrical 
serviceman he had a radio parts salesman. He made bis parts available 
through the servicemen and built an excellent reputation for high-quality 
instruments. 

PARTS OR RECEIVERS ? 

It is interesting to conjecture about how the next step in Kent's expan­
sion in the radio business came about. Did he foresee the need to build 
radios and plan to do that immediately after be introduced his line of parts? 
Or, was there a strong customer response to the sales agencies telling them 
that many of their customers would prefer to buy a complete radio than to 
assemble one from parts? The first two Atwater Kent receiver models sug­
gest the latter question to be closer to the way things went. Since Kent 
considered the boards as parts and sold them along with the instruments, 
the only sign of factory engineering in those first sets was in the instruc­
tion sheets packed with the parts, Figure 39. 

In either case, before the end of 1922 Kent had recognized his cus­
tomer and started to meet end-user instead of dealer demands. As an ex­
am pie he sold Model 3 in two configurations, one with only the detector, 
No. 3960, and the other, No. 3955, with the detector and another instru­
ment, the t\.vo-tube amplifier. At about this time, Kent started directly contacting 
his customers about radio receivers. He used catalogs put out by appliance 
sales companies and electrical supply houses and he included extensive 
data folders in the radio parts packages, but he did not yet employ direct 
advertising. The Using process of the marketing function had so far only 
considered the customer's use of Kent 's products. The factor of influenc­
ing the customer about the products was an extensive and interesting part 
of Kent's business, but he had not yet started to use it. 
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ATWATER KENT MANUfAC'll'UIRING CoMPANY 
SCIENTIFIC AUTOMOTIVE EQUIPMENT 

A.AT~2~ 

W.J.UTTLS ·-
4937 STENTON AVENUE 

<JJ/iilade/phia 

!larch 16, 192~. 

TO DAALBl\8 SELLING ATWATER 1C!!'NT RADIO !i~UIPl!EliT. 

thru the co•.1.rtesy of your jobber ..,~ are getting ac­
Q.U~inted with you d.1rect il1 the bope that we i;rill be 
able to belp in the sale of ATWATER WIT l\adio equipmortt. 
The~e !a no queation but what you are having a bu.ey eeaeon 
in radio and we hope it is proving to be a profitable one. 

Thie letter conveys to you only a spirit of cooper­
ation an.i. a request that you uet1 Ol.lr organi.zation 'for 
e..."i.y informatio:i or aalea helpa needed . We will send euch 
literature as :;ou actually neod. Any technical information 
we oan give you will be gladly furniehed without charge. 
In o ther words just tell us 7our pro!>le:ma and .. e will g i ve 
you the best ad.vice at our diaposal. 

ATWATXB KENT Radio e<(uipgient has almost become & 
household word thruout the country and we teel tbat you 
have surely done your part in making it so. We appreei­
ate your efforts and .rant you to feel that we are backing 
you up at every turn of tne ro&d. The enclosed .magazino 
reprint 18 ju&t one evidence. 

Sal l your custome:"s Atwater Kent and you' 11 'be aa.fe. 

Very truly youra , 

ATWATER KEllT llFG. COllPANY. 

Figure 40. AK 1923 letter to prospective dealers. Note 
the letterhead and the absence of the word Radio. 

1923 was a year of significant change in customer relations for Atwater 
Kent. Figure 40 reproduces a part of a letter to prospective dealers sug­
gesting their affiliation with the Company. Notice in the heading of the 
letter that there is no mention of radio apparatus. Later in the year the 
words RADIO AP PARA TVS were inserted above the address. 1923 was 
also the year that Kent's radios stabilized with the Model 10 design. This 
enabled him to increase factory efficiency and at the same time consider 
the use of magazine advertising to inform the public about his radios. He 
had advertised in trade journals and through jobbers and sales agencies 
over the country, even to the point of providing print aids and blocked 
plates, Figure 41. 

Using advertising to directly influence public opinion was a major change 
in the way Kent had done bus iness . Prior to the introduction of the Model 
10, he had not realized the importance of the national attitude toward the 
acceptance of his products. He also did not realize his role in influencing 
that attitude. That part of his marketing mastery was the necessary last 
phase of his business maturity. In 1925, when Atwater Kent went into 

67 



ATWATER KENT 
fl/\!110 lQUll'MENT 

A Rem:irknble Achievement 
in Radio Reception 

Figure 41 . Advertising aids; an electroplate and 
the printed image. 

print advertising directed to his potential customers, he chose national magazines 
with large c irculations targeted to the middle-c lass homes of the country. 
The li beral use of co lor and contemporary art in full -page ads suggested 
that Kent's products were top-of-the-line. 

Kent had become aware that for radio manufacturers, particu la rly, broad­
casting was the o ther powerful means of influencing customers. He started 
using radio ads to suppl ement his print advertising in 1925, at the time 
that the networks were connected. Kent was very particular about the pro­
grams that he wanted. They had to offer classical mus ic and be presented 
by recognized artists. His interest was greater than the s imple engagement 
of musical-program creators. I le had to participate in the selection o f numbers 
to be programmed and in select in g the artists who performed. In this par­
ticipation, Kent revealed an unfulfilled interest in the classics that had 
been de flected by his extraordinar} attention to his business. This interest 
again emerged after Kent reti red to live in Bel Air. 
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DEALER SUPPORT 

The following year Kent initiated an internal Radio Bulletin Service 
for his dealers. Its purposes were to offer sales information about the products 
and to provide service support, and dealer bulletins were issued whenever 
something of interest occurred. They were continued through 1927. Num­
ber I 09 of that year announced the millionth set and illustrated the cer­
emony that took place in the factory. 

Starting in 1924 Frank Atlee, K2Pl, went to work in the technical pub­
lications functi on at Kent's plant on Stenton Avenue. Frank left Atwater 
Kent when the Wissahickon Avenue plant c losed in 1936 and went to work 
for RCA in Camden. When the author and his wife moved to the Philadel­
phia area in 1965 and joined A WA we also went to New Jersey to become 
acquainted with Frank and Margaret Atlee. We became good friends and 
through Frank's guidance the author initiated his studies of Atwater Kent. 
Part of the material in this article i s based on Frank's recollections and on 
his articles in the Bulletin and in Popular Electronics. 

In 1925 the technical service function started issuing the Service Manual. 
It was reissued each year until 1928 and then again in 1931. The Manual 
described the receivers from an operating and servicing standpoint but it 
did not give the values of the components on the diagrams or in the de­
scriptions. For the values the serviceman used another manual , E lectrical 
Values. If the repair required a part that had to be bought from a distribu­
tor or from the factory, another manual was needed. This was the numeri­
cal Parts List. To find the price of the replacement part, the serviceman 
went to the fourth manual, the Parts Price. 

Co llectors who don't have easy access to these manuals find trouble 
shooting and repair of an Atwater Kent receiver a frustrating experience. 
They usually obtain a copy of the required diagram from the Rider's Manuals 
where the values have been annotated for the convenience of the general 
serv iceman. This practice is not very different from the situation for ser­
vicemen in the middle 1930s. Kent 's manuals were supplemented through 
1936 but only to subscribers. Rider 's manuals appeared in 1932 and cov­
ered nearly all the radios that a genera l serviceman wou ld encounter. The 
relatively common Rider's manuals, compared to the Kent manuals that 
have become collector's items, indicates that after the 193 I issue, very 
few servicemen entered new subscriptions. 

After the Open Sets became popular and Kent had started to actively 
involve his dealers and his factory service organization in building sales, 
Kent set up a Dealer Helps function. He issued a catalog of merchand ise 
that the dealer could buy to furni sh his store with eye-catching displays. 
Figure 42 shows a part of one page from the 1927-28 catalog, along with a 
page from the 1929-30 catalog. Part of two pages from the I 929 Retail 
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Figure 42. Some of the many 
AK radio dealer support items, 
1927-18. 

Sales Promotion Plan is shown in Figure 43. With this kind of material 
and with his institutiona l advertising campaign using print and broadcast­
ing, Kent influenced potential customers as strongly as any other radi o 
manufacturer of that time. 

KENT SNAPS THE LOCK 

The time has come to ask," Was Atwater Kent really a master mar­
keter?u We established the concepts by which the question could be an­
swered. There had to be a useful product and Kent certainly had demon­
strated his capabi lity in both factors of the Making process. He kept him­
se lf constantly aware of what his factory could do and how efficiently it 
ran. He showed many times how he could improve his manufacturing abil­
ity by adding new buildings, new machines and new practices. At the peak 
of Atwater Kent's success in building radios, after the three millionth set 
in 1931 , he made completely clear his understanding and success with tbe 
Using process. From the ignition days he made his decisions based on hi s 
customers' uses for his products . That recognition stayed through the en­
tire radio production. When Kent understood the effectiveness of chang­
ing his customer's expectations about radio in favor of hi s products, he 
showed that all the factors of the marketing function were in place and he 
was applying them effectively to control his business. He was indeed a 
master marketer. 

Leaving the analysis at the peak of Atwater Kent ' s production on ly 
considers the up-side of the business as the base for the assessment. There 
was also a down-side, all the time from 1932 until he closed in 1936. New 
conditions altered the facto rs in the marketing function. The factors in the 
Making process were altered by the superheterodyne circuit and changing 
styles. The results were smaller mechanical radios that provided very 
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Figure 43. Sa/es promotion of the 
AK Sunday night Radio Hour. 

acceptable performance at a price more in line with what the customer in 
the 1930s could pay. That impacted the factory two ways; tbe production 
procedures had to change, and the costs had to go down. 

The investment in the big presses and the big chassis handling equip­
ment no longer paid off since that part of the factory had to be idled. Cus­
tomers ' taste for cabinetry changed to compact sets that bad to compete 
with the offerings of other manufacturers. Unfortunately, there was nearly 
no margin for profit when the cabinet suppliers ' costs were paid. 

Kent understood these new factors in the Using and the Making pro­
cesses. His customers were being pressed by their own economic situa­
tions and were therefore increasingly buy ing for price rather than for brand­
name. The total dollar volume was reduced by both the price changes caused 
by the smaller sets and by the tendency to keep older sets in service in­
stead of replacing them. There was little Kent could do to influence poten­
tial customers to buy his line of radios beyond what he had been doing 
since he started extensive print and radio advertising. After the peak years, 
Kent ' s marketing analysis pointed only to negative changes on both the 
Making and Using processes. 

Kent was not alone in this dismal analysis. All the big manufacturers 
were being forced to the same conclusions. Some saw their future as bleak 
and retrenched. Some hung on with the hope that things wou Id get better. 
Some manufacturers were pushed out of the market. One company sharp­
ened its approach and succeeded even through the worst of the depression. 
That company was not Atwater Kent; it was Philco. 

During the early thirties, Atwater Kent tried to continue but several 
forces were working against him. His marketing function said he cou ld 
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Figure 44. Selling an AK refrigerator. In this photo, 
taken about 1979, Elinor Williams is shown with Atwater 
Kent, Jr. 

not expect a different future unless he used a totally different approach. Jn 
1934 he decided on a new approach and entered the major appliance busi­
ness by producing a refrigerator. From the Making process standpoint it 
was a good choice since the factory could make the panels and frames of 
the refrigerators using the big presses. They were idle most of the time 
since they were used for only a few of the big sets that were still being 
made. The compressor with its condenser and piping was not a diffi cult 
engineering or manufacturing task. Refrigerating machines had become 
standard products by 1935. 

The Using process analysis was not favorable. While Kent could eas­
ily discern the customers' ·ways of using household refrigerators he could 
not easily assess how the average customer could pay for the machine. 
Worse, there were other manufacturers who had already staked out large 
portions of the total market. General Electric and General Motors were 
formidable and Crosley was almost as powerful. 

The refrigerator itself was competitive, especially since it used shelves 
in the door, probably licensed from Crosley who owned the name Shelvador. 
Figure 44 shows the top Atwater Kent salesman trying to sell one of the 
refrigerators to a very interested customer. To help you identify the actors 
in the play, the initials are AAK and ELW. Needless to say, the addition of 
refrigeration to the radio line did not a lter the basic marketing situation . 

While changing the entire business approach to rad io manufacturing 
was within Kent's capability as a business man (the example of Philco 
showed that a different approach was possible), he had to balance the revi­
sion of the business and the new demands on his life-style against the pay­
off. He was a millionaire many times over; therefore money had little ap­
peal. Power as an entrepreneur offered no new satisfaction. 
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The cha llenge of the new business was not nearly as attrac tive this 
time as those challenges that he had met before. the ignition invention and 
its success. and becoming the world's largest radio manufacturer. Beyond 
these negatives was his distaste for the way a busi ness had to be run in the 
New Deal Era. Kent was a typical American capitalist, rugged, se lf-cen­
tered and unsympathetic to the deplorable conditions of the world in the 
thirties. He was also nearing the time in hi s life when he wanted to enjoy 
the pleasures of re tirement instead of the driving achievements of busi­
ness. 

For all these reasons, Kent' s pers<'nal marketing analysi s sa id that it 
was time to go. As his son, Atty, told it to us, his dad brought him to the 
factory, told him to sell the fixtu res and the plant. and snapped the lock. 

AN APPREClATION 

Jn the initial process of analyzing the Atwater Kent rad ios in the Voice 
of the Twenties collection, and in responding to questions about thei r cir­
cuits and styles, Elinor and l came to realize that we were studyi ng a per­
son as much as we were fitting together the story of hi s radios. 

Technical details were easy to extract from the radios and from writ­
ten material , particularly factory publications. Much harde r was the gath­
ering of information about Atwater Kent himself. Exa mination of news­
paper and magazine artic les amplified the history of the company but to ld 
little of the man behind its growth. Our understand ing of Atwater Kent 
has come from people who knew him directly and from historians who 
studied him. 

We take this opportunity to iden tify and thank the critical sources of 
the material in the article: 

Atwater Kent Jr. When we lived in King of Pruss ia, PA, Atwater Kent Jr. 
(A tty) learned that we had a museum that featured AK radios and related 
artifacts. lie visited us and was fasc inated by the idea that hi s fathe r was 
famous for his radios. We became good friends and Atty shared with us 
his memories of his father and the few pieces of graphic history that he 
had kept. 

Peter Kent, Atty' s son. Peter· s interest in his grandfather was strong, so 
when we arranged a visit to the rem nant of the Stenton Avenue factory 
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Peter recorded our adventure and shared his family recollections, particu­
larly as they related to his grandfather's automobiles. 

Franklin and Margaret Atlee. We met the Atlees shortly after we moved 
to Pennsylvania (and joined AW A). From them we got a strong under­
standing of Kent's attitude toward his customers and their satisfaction with 
his products. Frank gave us some of our first breadboard instruments. 

Alan Douglas. Over the years we have shared our friendship with Alan 
and we have been the grateful beneficiaries of his extensive analysis of 
early radio contemporary publications. Alone that would not have suffi­
ciently characterized AK, but Alan's correspondence and personal con­
tacts with Atwater Kent Jr. and with members of the manufacturing com­
pany staff have enriched our understanding of the human side of Kent's 
career. 

John Wolkonowitz. Almost from the beginning of our interest in AK we 
have exchanged ideas and analysis with John about AK, his factories and 
his radios. John's insistence on accuracy and consistency has signifi­
cantly amplified and clarified our work. Particularly important was his 
(and Alan 's) participation in the day-long visit with Atty and Peter to the 
early factory facilities. 

David Kenig. About 1970, when we first opened the Voice of the Twen­
ties museum, Dave was an interested visitor. He was doing research for a 
thesis and had chosen early radio as his subject, with the emphasis on 
Philadelphia manufacturers. A small change in emphasis resulted in his 
diligent research of the AK growth and success story. His research was 
both an early guide and a later fact-filled source for our museum and our 
work on AK history. 

Jeffrey Ray. The proximity of Philadelphia and our friendship with Atty 
led to our strong interest in the Atwater Kent Museum and its role in pre­
serving the city 's history. We were introduced to Jeff who welcomed us 
to the museum, its b"istory and its mission. Like so many others we were 
disappointed to learn that the museum did not feature AK radios. For our 
purpose of getting to know Kent himself, Jeffs experience and his friend­
ship were excellent sources of information about Kent's support of the 
public good. 

Ralph 0. Williams 
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SOME ATWATER KENT RADIOS 

Model 24 

Model 37 

Model 33 
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Model 38 

Model 43 

Model 47 

Model 50 
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RALPH O. WILLIAMS 
N3VT 

Born in November, 1920, coincident with KDKA 's first broadcast, Ralph 
attended high school in NJ, followed by Cooper Union College. When 
WWII intervened, he studied radar and after serving as a radar officer in 
China, he completed college al Northeastern University in Boston. After 
graduating in 1947, he joined General Electric and worked in various as­
pects of radio engineering. He developed an interest in the history of the 
radio art, and after a 1965 move to Philadelphia, he concentrated his ef­
forts on the historical material of RCA and Atwater Kent. 

He joined the A WA, and through association and with the encourage­
ment of other coiiectors he rapidly built a collection of Atwater Kent radio 
artifacts. He obtained his master's degree in engineering science; his the­
sis was on the information-processing efficiency of the Morse telegraph 
code. Over Lhe years he has been a steady contributor to the various pro­
grams and other activities of the AWA. His series of landmark articles on 
Atwater Kent radio receivers in the first three volumes of the AWA RE­
VIEW, unfortunately now out of print, are considered prime information 
sowces for collectors. 

After retiringfrom GE in 1980, Ralph moved Lo Orient, NY on the north­
eastern end of Long Island, where he and Elinor and his excellent collec­
tion of AtwaJer Kent material reside in an historic house more than 300 
years old. 
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