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In 1859, 28 year otd Samuel Alfred Varley ( 1832- 1921)
retumed home ro Lndon afier serving in theCnmea as super
inrendent of the'firsr field telegraphs ever us€d in warfarc."
He had supervissl the laying of the Vama-Clrmtantinople cable,
the longest underwater cable to date, Varley experienced com
bat more as a technical batde against the limi talions of the tole-
graph than as war agaimt @ple. Like others who havc expori-
enced war firsthand, a specter haunted Varlcy. A technological
spectef lured him away frcm what most of hjs colleagues con-
sidered lo be engin€sring common sense,

ceptively simple" propoel (Britain 190, 36).
Engineers conmor y ca.lled duplexed t€lephone circuits

"phanlom circuits" or simply "phantoms." They formed
"superphantoms" by following the same principle dd r'nfnttxm
D. G. Tucker has followed the history of phantoms from their
invention in tho early 1880s to their practicrl application with
th€ dovelopmont of suitable trdnsformers around 1m0, to lheir
evsntual applicdion to l@ded open lin€s and cables around
1910. "The nam€ 'pha om,"'sugCpsted Tuck€r, "although pic-
tur€squc and of obvious auacton (hence its dominance), was

Home from the war,
Vadey prepared a paper for
the lrndon Royal Society of
Ans (Varley 1959). Accord'
ingtolr Ool.A. G. I-€e, who
wrotc aboutvarley io a 1932
article, he retircd to his study
to sit "decp in thought for
hours, ... Iior weeks b€fore-
hand, [Varley] committed
what wa! to him the extrava-
gance of riding in cabs wh€n
tmvelling on busin€ss, so a.s
to b€ able to Fmder over his
pioblems undisturbed." Fi'
nally, he connitEd his id€as
to paper, but n()t until the day
before th€ Royal Society
meeting (lr€ 1932, 962-3).
Th€re Vadey ingoduced the
artificial line, "a device,"
wrote Paul C. Hoemel in th€
1925 inauguml issue of the
B ell ltboralorie s Re c ord,
"not widely known but of irF
cr€asing importamc thJough-
out the entire history of elec-
lrical communication"
(Hoernel l9X,5l).

mrch less accurate than il|e
eadier lerms,'superpos€d,'
'superimposed and 'de-
rived'circuit, all of which
coirc.tly descriM the ar
rangement" Cfucker | 979,
893). If Wj$genstein was
right about how people us€
larguagE, lhe common lan
guage of engineering, just
like all comnon languagc,
accunrt€ly characterized
the situation. There was
something ghostly aboul
"phaltom" circuits.

I sugSest that we
think of &€ anificial line
as an electric regulator, an
electrical analog to the
steam-engine Sovornor
(merhanical regulalor) ard
a forenrnner of lhe nega-
dve-fe€dback amplifier
(electronic regulalor). This
p€rspective providcs us
with an historical pattem
by which to contextualize
the initial perception of

Paul C. Hocmcl fcanfcd ihi! illustration of two B€ll t b cmployas, w
(;. Brcilo8cl ad C. B. Nonhrup, loning up an anificiai lin€ of tclophony.
As h€ put il. "by Foper.omcctions of lh. .quiFn nt a grcar vdicty of
actul lincs may b. simula&n" (1925, p. 5?).

Following the inuoduclion of Varley's artificial line as a
way of computing the elecfical properti€s of real circuits cane
the struggle to inuodtre it as a regulator of duplex telegaphs.
Duplexing allowed @legraphers to double line capacity inex-
p€mively. However, cach new duplexiog technique went against
prevailing engineering common s€nse, Before telegraphers be-
crme habiruared to it, dFy thought of ia as unnalural. Bemard
Finn has shown that the inuoducrion of more profitable tele-
graph circuits in the l87h evinced typical "growing pains,...
[a] clarsic pa{Em of stubbom reslstance to reluclant acceplance
to even enlhusia$ic suppon' (nnn 19?6, 1292). James Bduain
notql that in 1899, when George C.ampbell propos€d real cir-
cuits lhal could be regulated to work like adificial telephon€
lirEs, his cont€mpomries initially were uneasy about his "de-

Barold Black's 1927 negadve-feedback anplifier as something
thal "first appeared to many to violaE common s€nse" (Bdtiarn
1yt, 142). Hendrik Bode sounded "decidedly pessimistic" in
admitting in 1940 that the engineer of elecronic regulalion
"must be a crealur€ of mixed emotiotrs" (Mindell 2O00,430).
what els€ other than a phar{om had Bode in nind when he
spoke of technical selt r€gulation (a feedbock amplifier) -not
regulalion ia€lf-as mmething which "is always Just around
the comer"? For morc tban a half-century, then, a technologi
cal specter haunted the €voludon of the cornmunication net-
work the phantom of rcchnical s€lf-regulation. To link the ide-
ology of technical self-regulalion to lhe history of the political
economy of the devaluation of the (social and natulal) labor
power of rogulation, and to link circuit profit (gain) to circuit
surplus (loss), we will do well to retum to l-ondon in 1859 and
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a different sp€cter
Evidently, circuit plBntoms trcubled another l-ondon in-

habilant, the exiled German Karl Marx. Both Jacques Derdda
( 1994) and lnuis Althuss€r conlend thar a specter haunted Marx
until he produced ille cucept of surplus value. In 1859, as Varley
argued for matching lhe real circuit to thal of the anificial cir'
cui{, Marx argued for the mismatch between the apparent evG
lutionary unfolding of dle artificial circuit of capital and real
historical struggles (Althusser and Balibar 1979, 168). By the
l860s and 1870s, as Vadey's anificial lines came into use, Marx
had named his circuir specter (he specter of lhe circuit of capi'
tal) by translating "the lang dgc of this predecessor in an rm'
mediate substitutional reading," and by pronouncing the words
"surphrralrc where Ricardo had p$nounc€d the wordprot! -
or the words relltio,lr o/p/.dqction rvhere Ricardo had pro
nounced the \\ods distriburion d incone" (Althusser and
Balibar 1979.168).

Surpl us value "is not a measurablo reality," bul '1ho con
cept of a relationship, the concept of an existing social slruc
lure of Uoduction, ol. an existence visible and measurable oni}
in irr e./feds" (Althusser and Balibar 1t9, 180). I think that
this is what eogincers talked aboul whcn they spokc about
"phantom circuits," Thcy could sec and mgasure thcir eficcls,
bul not the circuits themsclves. l hc term "surDlus value" has
such importance, Althusser explained, because "it direcily a.f-
fecls the structure of the objccl whose fuiure is at slake in rhe
simplc ac! of naming" (Althusser and Balibar, 146). The con'
ccpt of surplus value points 10 the dctcminalion of the circuh
of capiul by a historical sfuggle over surplus-value produc-
tion, not by libcnl market exchange. Historiographically, fte
term treed hisbry liom lhe Hegclian evolutionist unlbldinS of
history bwardrasociety like th of classical polidcal cconomy,
that is, it freed hi storical interpretation from the specter of evo-
lutionism. The philosophical defense of the circuit of classical
political economy as technically superior tumcd .eal hisory
into a specter of ideal evolution. The concept of surplus valuc
poinaed a! what haunred the profit of the circuit of capilal by
suggesting ftat what was presenlcd as an inevitable privale prt)fit
was, relatively, a contested public loss, I import this conc€pt
from intellectual to technical history in order 10 interprel whaa
wa.s haunting lhe profit of a circuit contalning ao anificial line
(and r€gulators in generai).

ln its €mbryonic form, Hoemel has a.rgued, the arhficial
line was a regulating (balancing) rcsisrance (drawing, Hoemel
1925, 52). The anificial line, lbrmed by an act of branching the
sending cment, had a resistance equal to the rcal line, Value
was exlracrcd as a surplus by doubling the resismnce of the
circuit and by sending cunenr ro the ground. The pmfii from
adding an anificial line arcse because the pr$ess of s€nding
signals clculd no longer be intenupted by the recepdon of in-
@ming signals. tf a signal went out when no signals were be-
ing receiv€d, the signal tha! trayers€d the artificial line wenl to
lhe ground. Incomrng signals cortd br rccrived al some poinl
in the artificial line, whilc signals could still be transmitt€d.

ln th€ event dat a signal was coming in while a signal
was going oul, the cunent of the oulgoing signal, after travcrs-

ing the artificial line, became equrl in strenSth to the incoming
signal. It would retum to ahe outgoing cir€uit and crncel the
incominS signal, because the two were €qual. lhey were of
equal strength ard had traverssl an equal rcsistance. As a rc-
sult, the outgoing signal cumnt was the only one to leavc the
sending apparatus. In other words, the aftificial line allowed
for the simultaneous sending and receiving of signals. ln the
hopeful event of full opemtion at both ends of fte rclegralh
li ne, this arrangement could double the carrying capaci ty of an
existing telegraph line without a ne€d to brild a new line. To
day, we would also say thaa the anificial line could male tcleg
aaphy intenctive, b€cause the two ends could s€nd signals si
multaneously.

Obviously, such ciroits increased the productive capac-
ity of tclegraph line,\, which, in tum, r€quired an inciease in
consumpfion. [I lhc assumptjon olsurplus talue extraclion $a.
successlllly hidden (and it rdr successfully hidden), a techni-
cal impcmtive of production appeared to self-regulate the pro.
duction consumption (exchange) r€lationship. On€ who can-
nol see the structure of accumulated surplus (requirod o sBn
such process€s, and, also, roproduced in an €xpdnded 6cale by
such proccsses) is prepared lo inFrprel the history of capitalist
rcgulation as cmMying liberal substitution of equals (ex-
change), i.e., as te{hnical s€lf-rcgulation. By conuast, the con-
cept of surplus value, fi€ed of the Hegelian teledoSy of self'
govemed (Smithian) liberal change, poiots to the reality of 8ov-
emance by capit-alist production, not to the id€ology of sclf-

koncluled on page I0)

What is an Artificial Line Circuit?
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govemance by malket exchange. Govemoff (mechanical, eloc
trical, and electronic) have becn fetishized as tecbnical self
regulation (automarjon), wher€as they were typical of rhe in-
herent tendency to increase the value tquired for regularion.

My research on thc us€ of the anificial line to compute
Ircwer Fansmissiofl suggesls that, as MIT Prosideot Dugald
Jackson explained in 1923, the hi story of the artificial line was
a history of a "struggle" (Dcllengaugh 1923, 821). For example,
when elcctrical engineers a( Union College constructed an arlt
ficial line designed by a team lead by famed electrical engine€r
Charles Stcinmetz, they discoverod thal the computing units
mystenously wor d bre€k. A(hur Kennelly, tfte leading expert
then on artificial power tmnsmission lin€s, explained that skill
was requir€d even when laboring to connect an aiificial linc
(Kemelly l92A, 221 -222'). Appearances aside, computing coD-
n€ctions always r€quired consid€rable skill and labor The two
men picturcd laboring with lfie computing mnnecrions of an
anificial line in the Bell Irboratories Rec.nd 1925 anicle (tia
ture, frcm Hoemel 1925,57) remind us of the labor ro produce
the ENIAC comporinS connections. Between the anificial linc
of tbe 1920s and the elecrronic computer of the l940s, Oe in,
crease of dis labor r€sulted in tbe €xtensive incorporation of
women workers into the computing labor foace,

ln my opinion, it was rhe strong intcrvendon of govem-
ment, not the weak intervention of a lechnical govemor, that
ultimat€ly could regulate m as to avoid the inegularities aris-
ing from wfult capiElist production could not computc. Fordism
offers the standa.rd historical example of how an increas€ in
productivity could not bc uncoupl€d by an associarcd decr€a.s€
in flexibility: the kahnical production imperadve appeared to
march natunlly to consumption only until the regulation of
comumflion becaine socially impossible, and an iron regula-
tory slate had to intervene. Bode was no less pessimirtic lhan
the typical American during the Creat DeFession, the era when
Fordist prduction produced massive social suffering. Eorer the
suffeting of nature. A century ago, one could emphasiz€ only
the extcmali?ation of the increas€d p.i vate cost of regulalion to
public social labor by foosing on the conditions of the global
working class as a proof of a social disaster and ai the sp€cter
haunting lhe circuit of capit l. We now know dur the cost of
regulafon also cruld be ex@malized to lhe public labon of
naturc, for we now know thal an ecologicat disaster is also j ust
around the comcr.
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Vogue Picture Records
In May and June, 2000,lhe Davi&on libffy ar the [hi-

versity of Califomia, Santa Barbara, exhibited its outstanding
collectim of Vogue Records' "picture discs" produced aJter
1946. Picture disks, inrcduced as early as fte 1930s, werc an
attcmpt to cnhance $e appsdl of ordinary phonograph reqrrds
by including anwork on de disc, a precursor 0o rhc more elabo-
mle artwork associated wilh the long,playing record album.

'Ite Vogue Records labol was establishcd 0o commercial-
ize picture discs made by a prfflss d€velop€d by Sav,Way ln,
dusties of Detroir. The proess involved sandwiching a s(Iuc,
tural aluminum disk and fapor artwork berween layen of vi,
nyl, into which the recording was press€d. Wfle difiicult to
manufacture, lhe disk were apfarently of high qualiry, with
less surface noise than ordinary re!\)rds. The appeal of the art
work, which consisted of sendmental, fuil-color airbrushed
irnages rcs€mbli[g advenisements, was unfbnunately offset by
lhe cost of tho records, at least two to lfire€ times the cost of all
ordinary recod. After only a year, VoSue was liquidared, and
loday tho 67 known Vogue tides ar€ pri?rd ollecrors items.
The Vogue rocords arc an oustandiflg exarnple of thc gmfling
of visual entertainment onto a medium designed to carry aural
inlbrnalion.
.ttc Sarta Barbora V)gue Records exhibir companion site:
<wwwlibra4/.ucsb.edu/spoccoll/pa/vogue.htnl>
.Associadon ol Vogue Picr urc Record Collenors sitf,:
<www.voguepicturerc@rds.org,records,html>
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