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           Thank you, Deborah, and thank you, Roe, for putting this together and Judy for doing all 

of the logistics as we’ve all said.  Historians of technology like me have long endeavored to 

distance themselves from antiquarianism or internalism, what we sometimes pejoratively call 

hardware studies.  So although we still focus on particular technologies in our work, we no longer 

study technology for its own sake.  Instead we do contextual work.  We downplay the 

significance of our black boxes themselves in favor of sophisticated analyses of the cultural, 

political, and economic circumstances of their development and use.   

           Now, we all know that the inner workings of certain technologies do in fact matter, right? -

- that the material reality of gears and plastics and transistors do often have a say, as we put it.  

But it’s been a long time since these sorts of things have played decisive roles in most of our 

studies.  

           So people, institutions, ideologies, cultural and social norms, these are the things that 

ultimately matter, right?  But that does beg some troubling existential questions, one in particular.  

What does it actually mean to be a historian of technology?  If people, institutions, ideologies, 

and the like are what really matter, then what is it that differentiates our work from that of our 

colleagues who are not historians of technology but whose studies ultimately hinge on the same 

litany of explanations? 
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           And I find myself asking these questions in no small part because many of my colleagues 

at Auburn University work on projects centered on particular technologies, but only a handful of 

them actually identify as historians of technology per se.  And so I sometimes find myself 

wondering: were Leo Marx and David Noble right?  Do we really need the history of technology 

as an organized field? 

           Now, my answer is yes, and for a whole host of reasons, but today I’m going to focus on 

just one, and that is technology itself.  Now again, none of us wants to be seen as a rivet counter, 

but I think that if we power past our fears about focusing on the technology too much, and if we 

nudge our chosen technologies just a bit closer to center stage in our work, then I think our 

studies stand to benefit.   

           And to try to make this case today I’m going to do two things.  First, I’m going to begin 

with what is admittedly a very sweeping and unfair tour through the historiography where I’m 

going to touch on just a handful of studies published over the long durée in which I think fine 

grain analyses of particular technologies have paid off handsomely big picture–wise.  And then 

I’m going to zoom in briefly on my own work, past and present, to give you all a sense of the 

sorts of things that I’ve tried to learn over the years from the things themselves.   

           So where to begin?  I want to start with Arnold Pacey and his classic work on medieval 

cathedrals.1  Now, I first encountered this when I was an undergraduate at Georgia Tech.  And 

it’s a work that I still assign to freshmen at Auburn today because it’s a work that forces students 

who have been brought up under the assumption that all technological change is a result of 

economic rationality -- it forces them to confront other causes for technological change, in this 

case, namely, idealism. 

           It forces them to consider the role that idealism played in the construction of those places 

of worship with walls that rose to the heavens, right?  So in Pacey’s work there’s an important big 

picture lesson sort of at the heart of things.  But what grabbed me when I first read that book so 

many years ago now, and what continues to grab my students today, is the way that Pacey 

carefully walks us through the technological challenges that building those soaring walls posed, 

as well as the solutions that the craftsmen involved came up with. 

           Now, Arnold Pacey certainly could have made a case for idealism as a cause of 

technological change without doing any of this, but I think that precisely because he takes us 

through specific problems, like thrust forces, and through specific solutions to those problems, 

like flying buttresses, I think as a result of that, he ends up making a much stronger case for the 

power of idealism to actually shift the technological state of the art (fig. 1).   
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           Again, a very unfair survey of the literature here.  I’m reminded as well of David 

Hounshell’s work on interchangeability in the mid- to late 19th Century.2  It still stands out to me 

as a classic example of the utility of really paying attention to the things themselves.  And I think 

most of us in this room will remember one of the things that he did in, I think it was his second 

appendix, right, where he documented how he was at the Smithsonian and took apart various 

Singer sewing machines from the 1860s and 1870s and was able to test their fit and finish and 

their tolerances.   

           And as a result of this work, Hounshell was able to confirm empirically that Singers from 

the 1860s and 1870s were in fact not interchangeable, which is pretty cool work (fig. 2).  But 

more importantly, in the body of the text of his work itself, working from archival records, he 

carefully walked us through the spread of interchangeable production from the federal arsenals 

that Roe Smith studied through the sewing machine, bicycle, and automotive businesses.   

           And he did so how?  By paying careful attention to the techniques and to the machinery 

deployed in those different industries, culminating in my favorite part of the book, a detailed look 

at why the Ford Motor Company had so much trouble shifting from production of the Model T to 

the Model A at the end of the 1920s. 

           Now, Henry Ford himself, curmudgeon that he was, had a lot to do with that problem.  But 

what Hounshell demonstrates is precisely how and why the many thousands of machine tools at 

the River Rouge plant mattered in that episode as well. 

           In a broadly similar manner, there’s of course Tom Hughes’s monumental work on the 

development of electrical systems3 -- a work that stands out for me, at least, for its careful 

explanations of exactly how specific components -- things like induction motors -- how these 

things actually worked (fig. 3).  And also his careful explanations of exactly how large-scale 

electric distribution networks function, all of which in turn helps his readers grasp the concept of 

technological systems and why they matter. 

           Likewise, Bob Post’s work on the origin and evolution of drag racing builds its case for the 

importance of technological enthusiasm as a cause of technological change, in part by carefully 

engaging with the technology of drag racing itself.4  He pays attention to superchargers and to 

special brews of potent fuels.  He pays attention to clutches and camshafts and roll bars and 

aerodynamic forces (fig. 4).  And it’s no wonder that his book High Performance has done 

exceptionally well, both among professional historians and among drag racers themselves, 

because the book speaks their language.   
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           And I bring up Post’s book here in particular because the fact that his book speaks their 

language means that Bob Post’s broader arguments have actually reached a broader audience.  

And as I know, most in this room will recognize that this is no mean feat, right?   

           Now a handful of others leapt to mind as I was putting this talk together.  In particular, 

there’s Karen Freeze’s study of open-end spinning technology in Cold War–era Czechoslovakia.5  

This was an article in T&C.  And in this article, Karen first walks us through the operation of the 

old technology, a ring spinning machine.  And then she carefully walks us through the operation 

of the new Czechoslovak-developed open-end spinning machine (fig. 5).  And she does this in 

order to help her readers understand exactly why the open-end approach took the textile trade by 

storm on both sides of the iron curtain and became a rare example of east-to-west technology 

transfer during the Cold War. 

           Now, I have a little inside baseball for you here on this.  I was on the editorial team at 

T&C when Karen Freeze’s article was in production.  And I remember that for some reason, the 

page layout guy at Hopkins was having a heck of a time reproducing the line-art drawings that are 

at sort of the heart of Karen Freeze’s study.  They kept coming out quashed.  And I remember 

how justifiably panicked Karen was about this.  “The pictures aren’t coming out right.  They’re 

wrong.  They’re wrong.” 

           And we worked like heck to get this to come together.  And I understood how distraught 

she was about this, because she knew, as I did, that those images had to pop just right so that 

readers could really understand how that ring spinner worked and how that open-end spinner 

worked so that they could grasp why, again why that new technology took the textile trade by 

storm.  The technology itself mattered. 

           A couple of others quickly before I get to my own work.  There’s Whitney Laemmli’s 

close analysis of ballet shoes,6 another T&C article, an analysis in which material differences 

between the ballet slippers that were worn through the early 20th Century and the point shoes that 

have been worn since helped to account for differences in how ballerinas trained, how they 

danced, and even the physical characteristics of their bodies (fig. 6).  And you get this by 

carefully studying the shoes and how they interact with one’s body. 

           And finally, there’s Heidi Hausse’s work on early modern mechanical hands7 -- 

prostheses, prosthetic limbs.  In her work, Hausse carefully studies the material composition, the 

workmanship, and the mechanical design of a number of surviving examples of these early 

modern prosthetic limbs (fig. 7).  And doing so, carefully reading the surviving limbs, leads her to 

two important interventions.   
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           First, it led her to the conclusion that these early prostheses were almost certainly never 

used to hold a sword in battle, which is what people have long assumed about them, that people 

lost their arms in battle and they got a prosthetic iron hand so that they could forge on.  Not really 

true. 

           But second, and I think more importantly, Hausse has been able to reconstruct precisely 

how these artificial limbs were made, and by whom.  And I don’t mean specific people here, but I 

mean she’s able to identify the networks of craftsmen from different guilds whose specialties 

came together at different times and places and in different combinations to develop this new 

kind of prosthetic aid.  And you get that by studying the technology itself very closely. 

           Now as for my own work, I will try to be at least somewhat brief.  For my dissertation, I 

studied hot-rodding, the hobby and business of modifying ordinary cars to squeeze out more 

power.  And to do so properly, I discovered pretty quickly that I had to learn exactly how things 

like manifolds and camshafts and carburetors work.  And I had to do that in order to really 

understand how and why hot-rodders did the things that they did and why they were successful or 

not successful. 

           A little more inside baseball here on this front: my very first SHOT meeting was in San 

Jose back in 2001.  Right when the planes started flying after 9/11 they convened that meeting.  

And I was presenting at that SHOT conference a paper on how hot-rodders in the 1970s found 

ways to continue to improve the performance of their cars without elevating tail pipe emissions 

and therefore running afoul of authorities like the California Air Resources Board or the federal 

EPA. 

           And I remember that in the Q&A to that panel, one of the people in the audience stood up 

and was very upset and flatly declared that this was not possible, this was untrue.  “You can’t 

have more performance without affecting tailpipe emissions,” etcetera, etcetera.  And I listened to 

the question and I sort of sat there and thought about it.  I knew that the person was wrong, right?  

I had seen the technical papers from the EPA which studied hot-rodders and emissions levels, and 

I understood how things like intake manifolds and ignition systems interacted with pollution 

devices like vacuum ignition retards and exhaust gas recirculation. 

           So I knew this guy was wrong, but what struck me as he asked this question was, aha! I 

hadn’t made my case.  And I hadn’t made my case precisely because I hadn’t gone into the fine 

grain technical details of what hot-rodders do and how their work interacted with emissions 

control devices.  Lesson learned.  So as I finished up my dissertation and then as I worked on my 

first book, I made damn sure that I laid those sorts of things out much more clearly (fig. 8).8    
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           Now these days, I am working on what I consider to be my fun book, a book about the 

American car culture during the 1970s.  Side note: this was the most important decade in the 

history of the automobile, but that’s another story for another day.  Anyway, one of the chapters 

in this book revisits the seatbelt interlock debacle of 1974.  And for those in the room who don’t 

remember this or have never heard of it, really briefly, for just over a year, from late 1973 to late 

1974, virtually every new car sold in the United States market was equipped with a system that 

was designed to compel seatbelt use, right, compel seatbelt use by preventing the car’s engine 

from starting unless the driver and front passenger buckled up first, right? 

           Now this was a sequential system, which meant that if you didn’t want to use your 

seatbelt, you couldn’t just buckle the beat once, tuck it under the seat and forget about it, right?  

You couldn’t do it that way.  Instead, every time you wanted to start the engine, you had to sit 

down first, then buckle up.  Then you could turn the key (fig. 9), okay?   Now the theory here was 

pretty solid.  At a time when lots of Americans weren’t using their seatbelts, the theory here was 

pretty solid:  Buckle up or you can’t drive. 

           But in practice, this was one of the most hated technologies ever rolled out.  If it 

malfunctioned, which was common, you were stranded.  If you were in your garage and you just 

needed to back your car up one foot to access something at the front, you had to buckle up and 

close the door and everything first.  If you put a package on the front seat next to you, you had to 

buckle the package up first.  If you had a purse, and you put it in the middle seat, you could start 

the engine, but a buzzer would go off continuously until you buckled up the middle seat.  People 

hated this thing. 

           And amid a surge of constituent fury, Congress voted in late 1974 both to ban the interlock 

from new cars and, importantly, to legalize the already widespread practice of disabling it.  Now, 

a handful of scholars have touched on the interlock episode as part of the larger story of auto 

safety in the 1970s.  There’s Lee Vinsel, Jamie Wetmore, and Renée Blackburn from MIT in her 

recent dissertation here.9   

           But a lot of questions remain unaddressed, particularly regarding the material reality and 

lived experience of this episode, namely, in looking at it, I want to know how exactly did these 

systems work?  What was it like to use them?  What kinds of things went wrong with them?  How 

could they be repaired?  What kind of inspections happened at the state and local level?  And of 

course the kicker, how exactly could these systems be disabled?   

           Now, if we were talking about pretty much anything else, an easy place to go – not easy in 

the sense that it’s easy to do -- but a straightforward place to go would be material culture.  You’d 

assemble a sample of surviving examples of 1974 model year cars, and you would study them 
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and figure out how these systems work.  But in this case, you can’t do that, and that’s because 

nearly every model-year 1974 car is long gone.  And among the few that remain, you are not 

going to find a functioning interlock because almost all of them were disabled five decades ago. 

           In my experience, about the only evidence you’re likely to find, the only physical evidence 

you’re likely to find, is a mass of botched wiring under the dashboard and front seats.  So instead 

we have to try to reconstruct what these systems looked like and how they worked using written 

sources.  And we’re in luck here.  There are a lot of sources.  There’s patents.  There’s technical 

papers (fig. 10).  There’s evidence from federal agencies.  There’s newspaper and magazine 

coverage (fig. 11).  And of course there’s things like automobile repair manuals (fig. 12).   

           And I’ve been working with these sources for a while now, and by poring over the wiring 

diagrams from the technical papers and the repair manuals, I’ve put together exactly how these 

systems worked.  Reverse engineered, basically -- well, not reverse engineered but figured it out 

from the wiring diagrams.  The basics differed brand to brand, but they were pretty similar across 

the board.   

           You had pressure sensing contacts in the front seats.  You had switches in the seatbelts, a 

buzzer and a light on the dashboard (fig. 13).  You also had a little button under the hood near the 

engine so that a mechanic could start the car once without having to get in and buckle up, so they 

could observe what was happening as they started the car up (fig. 14). 

           And importantly, you also had what was called the interlock module, which was a 

metaphorical black box containing a printed circuit board and sequenced transistors that enforced 

the system’s logic (fig. 15).  And I don’t have time -- somewhat ironically given my ultimate 

point here, I don’t have time to go into the fine grain detail here today.  Believe me, I would love 

to.   

           Let me just sum this up by saying in a nutshell that what happened is a sensor in each seat 

would send current to the logic module if somebody sat in that seat.  And then that module would 

allow the car to start if and only if it then received current from the seatbelt buckle which told it 

that that person had actually buckled up after they sat down.  So if the right sequence of butts 

hitting seats and buckling up happened, the car would start.  If it didn’t, it wouldn’t.  I’d love to 

talk about this at greater length, but what you’re wondering now, surely, is why does any of this 

matter? 

           Three things.  First, because nearly all of these systems have vanished without much of a 

material trace, reconstructing their form and function by studying things like wiring diagrams 

puts us one step closer to understanding what the average mechanic and the average motorist 
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encountered back in 1974.  It puts you a little bit closer to the lived experience of the interlock 

episode. 

           Second and related, the various means of disabling, disconnecting these systems that pop 

up in period magazine and newspaper coverage, they’re good on their own, but they really only 

make sense if you also understand how the systems worked and what the kinds of components 

you were going to encounter under the dash and under the seats looked like. 

           Third, maybe most importantly, there’s the components themselves, especially that 

interlock module, because at a time when logic modules of any sort were still exceedingly rare in 

automotive applications, here in 1974, we have all of the car makers -- foreign and domestic -- 

taking a pretty big leap of technological faith and deploying rather sophisticated logic modules 

across the board on millions of vehicles.   

           And in retrospect, this would prove to be an important pivot point in the computerization 

of the automobile.  But you’d never know it if you didn’t understand something about how and 

why the interlock system worked the way that it did.  I know I’m perilously low on time, but the 

buzzer hasn’t rung yet, so who knows? 

           Let me wrap up by saying two more things.  First, my main point here today has been to 

try and demonstrate or at least suggest by looking at some of the literature and some of my own 

work that close technological analysis, studying the things themselves, doesn’t have to come at 

the expense of a richly contextual history of technology.  And I think in a lot of cases, doing that 

kind of close reading of the technology itself can actually be the key to unlocking that broader 

context.  Sometimes it’s really important. 

           Second, I also want to argue that even when it doesn’t really matter for our studies exactly 

how a given technology works, I think it behooves us to try to find out anyway, because doing so 

is, after all, an important part of what sets us apart as historians of technology.  And in my 

experience, it often pays off in the classroom, too.  Roe Smith knows this, right?  Every year he 

gets special dispensation from the City of Cambridge and somehow from MIT security to bring a 

Harpers Ferry rifle to campus to show his students.  And he does this why?  So that they can see 

for themselves the intricate precision of an interchangeable firearm.  

           And I know from my own experience, the questions I get in the classroom, they tend not to 

be big-picture questions.  Those are the things I want the students to work toward, but what I get 

are questions like how does a two-stroke motor work?  Why does an airplane lift, right?  What 

was it that Faraday discovered?  Those are the questions that I get.  And so knowing a little bit 

about those things has helped me in the classroom as well. 
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           So let’s not fear the things themselves.  I know we all love them.  I saw all of yall’s faces 

at the museum last night as we saw the objects.  So let’s not fear them.  Let’s learn from them.  
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Fig. 1 -- Two pages from Pacey’s chapter on cathedrals, in The Maze of Ingenuity. Here Pacey illustrates 
the principal features of the Durham Cathedral, highlighting how its structure solved the various technical 
problems associated with building its towering walls that seem to reach to the heavens. 
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Fig. 2 -- Two pages from Appendix 2 of Hounshell’s From the American System to Mass Production. In 
this appendix, Hounshell documents his experiments with several Singer sewing machines at the 
Smithsonian. 
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Fig. 3 -- A page from Hughes’s Networks of Power in which he delves into the inner workings of electrical 
components. 
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Fig. 4 -- A couple of images from Post’s High Performance. Throughout, Post pays close attention to the 
kinds of modifications, components, and tricks drag racers used to improve their dragsters’ performance. 
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Fig. 5 -- A page from Freeze’s T&C article on Czechoslovak open-end spinning machines. The image at the 
top is the one that kept coming out “squashed” during the production process at T&C. 
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Fig. 6 -- A page from Laemmli’s T&C article on ballet shoes in which careful analysis of the shoes 
themselves plays an important role in her study. 
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Fig. 7 -- At top is the Kassel Hand, one of many early modern mechanical limbs in Hausse’s study. At 
bottom is a shot of the internal mechanism of the Kassel Hand. Careful analysis of this and other hands’ 
internal workings led Hausse to some important conclusions regarding the design and purpose of these 
hands, and their makers. 
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Fig. 8 -- Two pages from my first book, The Business of Speed. Here I’m detailing precisely how 
aftermarket overhead-valve conversions for flathead motors worked. 
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Fig. 9 -- A bit of material culture from 1974 that has miraculously survived for 5 decades: this is a sticker 
VW placed on the steering wheels of its 1974 models for the US market to guide new owners in the 
procedure for starting their interlock-equipped cars. These stickers were meant to be removed after sale, but 
for some reason this one survived. It is one of only two parts of this particular car’s interlock system that 
remains intact (for the other, see figure 14). 
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Fig. 10 -- The covers of two SAE (Society of Automotive Engineers) technical papers on the seat-belt 
interlock from 1974. There are dozens of papers like these in the SAE’s collections. 
 
 
 
 
 
 
 
 
 
 
 
 



109 
 

 
 
 

                 

 
 



110 
 

 
Fig. 11 -- Magazines, trade journals, and newspapers covered the seat-belt interlock in depth from 1971 
well into 1975. I plucked these at random from my collection: at left is a page from Automotive Industries 
in April of 1973, and at right is the editorial page of the Los Angeles Times from August 2, 1973 (the bit on 
the interlock is at bottom left on the editorial page). 
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Fig. 12 -- A small sampling of automobile repair manuals from the mid-1970s, all of which covered the 
new seat-belt interlock systems at great length. 
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Fig. 13 -- A page from the Motor auto repair manual for 1975 (printed in 1974), here providing an 
overview of AMC’s seat-belt interlock system. 
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Fig. 14 -- This is the mechanic’s bypass switch from a 1974 VW 412. Unlike steering wheel stickers, 
under-dash wiring, and under-seat wiring, these switches often remained intact under the hoods of 
interlock-equipped cars, even when the system was disabled. 
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Fig. 15 -- Part of page C120 from Chilton’s 1968–1975 auto repair manual. Here the interlock module for 
GM products is circled. 


