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The modem is a gatekeeper, boundary-walker, border-crosser, turnstile-hopper, time traveler,
and translator. In the early days of the net, the modem was a technology of distinction. Those
who knew the modem's song were identified with it-- they were modemers, inhabitants of a
modem world, agents of a modem era. Properly cared for and initialized, the modem's incan-
tation revealed a new communicative field enveloping the mundane. Operating at the brittle
edge of rationality, the modem was a charged device, transforming data into song using a
vibrating crystal to keep time.

The term "modem" is a contraction of its two core functions: modulation and demodulation. In
practical terms, a modem transmits a stream of digital information (e.g., 1001110100101) over a
plain old telephone line by first generating an audible "carrier" signal and then periodically
altering, or "modulating," that signal to represent a sequence of 1s and 0s. The receiving
modem recovers the 1s and Os by listening for changes in the carrier signal. The precise pitches
and tempo of the modem's song are defined by a "protocol." Communication protocols are
produced by committees of engineers aiming to efficiently push the maximum amount of
information through a noisy medium. While modems typically include an error correction
mechanism, they don't really care about the meaning of the data they transmit. A rogue
messenger, the modem is a technology of communication rather than computation.

In the late 1970s, dial-up modems brought together the long tradition of amateur telecommu-
nications and the emerging technical culture of microcomputing. With the introduction of the
modem, the microcomputer was transformed into a medium for communication and the
telephone network was remade into a space for experimentation and play. Life online began
with the sound of a modem.

In 1962, AT&T began to advertise a new device called the Data Set 103A. The Data Set, also
known as the "DATA Phone," was marketed to large organizations as part of a long-distance
data communications package. The Data Set weighed 15 Ibs. and shipped with industrial
mounting brackets. An instructional video showed a woman sitting at a control console,
surrounded by data processing equipment. After placing a phone call and exchanging pleas-
antries with someone on the other end, she asks, "Can my machine talk to your machine?" and
proceeds to feed a stack of punched cards into the machine. As each card passes through the

reader, a burst of high-pitched, staccato music rang out into the room; our diva's debut.

FREQUENCY (Hz)

STATION SIGNAL
MODE TRANSMITTED DATA SET DATA SET
103A1 103A2
L f mark (fm) 1070 1270
Originating m space Q”mv 1270 1070
Answerin f, mark (f,m) 2025 2225
swering f space (fs) | 2225 2025

The Data Set protocol, or Bell 103A, defined four frequencies for the transmission of "marks" (1)
and "spaces" (0) between "originating" and an "answering" stations. The protocol also pegged
the rate of digital exchange to a steady 300 bits (or about 40 alphanumeric characters) per
second. Fifty years later, these same four frequencies continue to provide a fallback communi-
cation protocol for the global information infrastructure.

baud was no longer fast enough. But yet again, the International Telecommunication Union's
(ITU) standards-making process could not meet consumer demand and modem makers
introduced two new competing standards for 56K transmissions: K56flex and x2. Just as every-
day folks were starting to explore the modem world, an arcane protocol war threatened
widespread incompatibility.

Dial-up modem design reached its technical apotheosis with a cohort of devices released in
1996. Amid the growing confusion over protocols, USRobotics began to court newbies with a
promise of "risk-free" compatibility. Humorously dubbed "V.Everything," a riff on the ITU's
naming schema, the new Courier modem jammed more than twenty-two different protocols
into its tiny flash memory. In late 1997, USRobotics took out a four-page ad in PC Magazine
including a $50 cash-back coupon and a promise to deliver a free firmware update as soon as
the ITU published a 56K standard. To risk-averse consumers, the Courier was positioned as a
universal modem, the culmination of more than two decades of PC communications.

In practice, few connections ever reach 56K thanks to noisy local telephone lines but the Couri-
er V.Everything remains state-of-the art. In 2016, thousands are still in service, quietly humming
their songs to point-of-sale terminals, scientific lab equipment, and network management
systems around the world.

For over thirty years, microcomputer enthusiasts experimented with the modem's capacity to
sing data over the phone. This small cadre gave rise to a vast network of online communities,
many of which continue to thrive. As the modern-day internet took shape in the 1990s, modem
connections provided the primary means for curious computer owners to explore the online
world from home. They also served as gateways and bridges among disparate systems,
whispering bits of data across political, geographic, and institutional boundaries using little
more than plain old telephone calls.

Today, the modem's song is an audible symbol of a past that few internet users ever experi-
enced first-hand. In the United States, broadband overtook dial-up in 2005, when just over half
of the country routinely accessed the net and almost no one owned a smartphone. By taking
a moment to reflect on the technical development of the dial-up modem, we pay tribute to the
thousands of modemers who made early homes online. Through their curiosity and creativity,
the net became a place to hang out, find love, meet friends, talk smack, and goof off. As the
internet continues to fade into the unremarkable background of everyday life, let's remember
what it was like when only the song of a modem could bring it into view.




||ed Y3 JO pUS 13Y}0 Y3 UO SUOY JaLiIeD
B JOJ USISI| pue Jaquinu e [elp ‘1@spuey suoydajal
3y dn yid 01 papaau [jis Buleq uewny vy Alsnow
-ouojne pajelado ag 10U PjNod ey} 3IASP UO-SpuBYy
B Sem WapOW 3fisiymAuuad oyl 19S ereq ayi a7

J9PJI0I3J 91319SSED OIPNE B} {WNIPaW M3U Jayjoue
194 yum adeyisiul 0} el olpne ue papnjpul d)ISIYM
-Auuad ay3 Ja|dnod d13snode sy 0} uoippe u| "abelols
Blep INg SUOIEDIUNWIWOIII} JOU Sem 3jsiymAuuad
ayy Joy asn Asewnd syl 1oey ul sealp Addoy a|qe
-ployje a10jaq sAkep ayi Ul ysey ajdwis ou --saulydeul
JI9Y} JO INO pue Ul elep dAOW Ajises alow 0} SiS|
-Agqoy buijgeus J9Indwod001W 8Y} JO PlIOM Paso|d
oy} uado paisng BpsIymAUUSd, Byl SSIHUNWIWIOD
aujuo  pue  sieINdWOd0DIW  Yum - SyusWIadxe
Allea siy Joj umouy Jasuibus [edipel e ‘UIRlISUs|e4
297 Aq 109loid wapow ,BAISNPXd, Ue palseoq aulz
-ebew $2110.323)3 4pjndod JO J9A0D U} ‘9761 YdJe U

“ALNWHHYM AHOLDYS HY3A 2
1 im e yum sapea) asuewopad 290 3y} S WSPOW HYLS
5923 V8
W30 g8r 3331
SELS 31VS
W300W ceesy

SwWaysAS BleQq BIOWIBAIT WOLJ

W3I00W HVIS FHL

"2661 |1un s19]dnod d1ISNOJE ||9s 0} pan
-UI3UOD 3DeyYS Olpey ey} Ulenadun os sem syoel |jem
Jo Aujigejiene ay] -auoyds|a) 00S [9POIN J1IIS[T UID
-159/\\ € JO 19spuey sy} yoyew o} pauoiyisod Ajinjaied
auoydoudiw pue Jayeads e painieay sis|dnod d1snody
‘ubisap ,Jajdnod> onsnode, ue pardope  swapow
Allea “yoel |lem piepueis e JO 3de| 8y} JUSAWNDID O]

jul 31 bnyd 03 alaymou pey aney pjnom Asyi
‘3|ge|ieAe 21oM WSPOW B JI USAT 'SO/6L-91e| 8y} Ol
[[lom s3oel auoyds|a) pJepuels payde| sswoy Uedswy
Auew ‘[eba| Aj1d1ls swapow apew UoIsRap SIy} 3IYM
“W3sAs 8y} 03 Wiey ou pIp Aay3 1eyy papiroid ‘sadinsp
UMO J1ay3} Buizdauuod woij siasn juanaid Jabuoj ou
PINOD 1791V 18Y} P3PIDSP DD 341 ‘8961 U] HOMIBU Sy1
0} pPaydene aq Pjnod sWapow J1day} Ajuo pue waisAs
199 9U} JOAO |OJIUOD [0} PaspIaxa 1Y ‘Ajleniu

00%72 ‘gaMm [ed1ydelb ayy uQ 'S66L 1ae Ajjeonewelp
paseaJdul paads Joj puewsp 8y} ‘auljuQ edLBWY 3|

SODIAJDS DUIUO [BIDIBWIWIOD JO YIMOID YIMS ay} yupn &

"SUNDIID [BUBIP JBAO
Ajleried |anely 1eyy sjied Joy Ajuo ajqissod aie sajel
396 J91Se ‘pUOISS-1ad-SHq N EE PUNOIE 2IBYMBUIOS
S| swoy Jnok jo ino Buipes| sajged Joddod jo Jied
pa3ISIM] By} Joj 3|gissod a1es UOISSILUSURIY WUNWIXewW
9y} ‘Waloay} Bulpod |suueyd-ASiou SUOUURYS SpNE|D
0} buipioddy -uozuoy |eduysar sy buiyoeoidde
sem wapow dn-jeip ay} ‘apedap ay} 4O 3|ppIwW ay} Ag

J93ndW0d SWOoY pJepuels ay} JO 2inieay [eluasss
ue awedaq uoos 3 ‘apelbdn jeuondo ue palapisuod
9DUO SeM WSPOW dy} SeaIdYp) ‘dpedap ayl Jo jey
Jaype| ay1 Ul swepow jo uondope ssew ayi pabesaid
2oud Ul uononpas dileWERIP SIYl ‘spuelq  duleu
dAIsUadxa alow Joj juswade|das ul-dolp e se wap
-OJAXe4eidns ay3 pusWILOdas 0} Uebaq SIamainal 1eyy
19yJeW By} Pazijigelsap 0s 3asdiyd [[9m3D0Y MaU ay}
punoJe paseq SWIPOIA "SYIUOW 9A|9M} IXaU a3y} JOAO
052$ 01 umop wapow paads ybiy e Jo 1502 8y} SA0IP
1eyy Jem aoud e pajendipaid pue jey Aq siafeid jueu
-lwop 8y} JO ||e IN2Japun Wapojnxe4esdns ayl ‘00v$
W diyd |[omyD0Y Mau Byl pasnoy ased wnuiune
S} INQ JO-}douy saheH Jayio Aue oyl paX00| 266l Ul
eidng Aq paseaja. Wapow [eusalxa ay} ‘aduelb 1siy 1y

‘paads pue aoud usamiaq
diysuoneas pardadde syl Yiys Ajjerueisgns pjnom eyl
91eJ eyep 00wyl e pue sjodojold sjdiynw buluiquiod
diyponiw mau e jo AljigeieAe 8y} padunouue
suonediunwwo) eubig lampoy |, ‘Aemybiysadns
uoljewoyul, ayi ayowoud o1 buiuuibaq sem ubredued
210D/UOUID Byl Sse Isn[ Usnemoy ‘LeEL 91| Uj

,’S,uapou
2y} Jou ‘paads JnoA s| uonelwl| ay1, JOyINe aUO 30IM
,/Bulluo Buipeas Usypp, SaUIYdeW JBYIO UBY} Jayied
suewny JaYyio Yum Dunedunwuwod Ul palsasaiul
Ajuewnd s1asn 0} swapow 1amols Jadesyd papuaul
-wodas sapinb sJaAng wapow Auew pue spaads
Jamoys 1e jueses|d Ajpdaplad sem suinioy buipeas pue
‘llews Buipuas ‘bumeyd jo aousuadxe ayl "0oL$ ueys
SS9] 10} WapOW pneqg QQyg mau e dn yid pjnod oym
slawapowl pajuaLo-Ajunwwod Joy jeadde sl plRy
ABU3 Inq [9AIBW [BDIUYDS) B 2Jam suapowl paads ybiH

SJlomisu
auoydajey ayr jo 1uspuadapul Ajjoym ‘ssnemiie
9Y} UO SWa3sAs pJeoq uiia|ing pue ‘jlews ‘1eyd umo
J1ayy Buluuna a1em sinajewe olpeds 1ded ‘sogeL-piw

N



The Hayes Smartmodem, with its "stackable" alumi-
num case, blinking red LEDs, and fairy tale origin story,
is an icon of 1980s telecomputing. In 1977, at a dining
room table in an Atlanta suburb, two friends endeav-
ored to design an affordable modem for the hobbyist
community. Their first product was a pre-assembled

expansion card for the popular S-100 "Altair" platform.

The owner's manual suggested a variety of social
applications for the modem such as building a
database for your local computer club, running multi-
player games, and telecommuting to save on
gasoline.

In 1981, Hayes released the Smartmodem, a
sharp-looking device designed to fit neatly beneath a
Model 500 telephone. By this time, microcomputing
had grown beyond the hardcore hobbyist clique
thanks to pre-built machines like the Radio Shack
TRS-80 and Commodore PET. Whereas most modems
were vendor-specific, the external Smartmodem
connected to any PC with an RS-232 serial port.
Further, the Smartmodem came with its own micro-
processor, a Zilog Z8 chip that could be programmed
to automatically answer the phone, dial numbers,
change modes, and hang up. Finally, the Smartmod-
em included an internal loudspeaker to fill your room
with that memorable modem song.

By the mid 1980s, the "Hayes command set" had
become a de facto standard and nearly all consumer
modems were advertised as "Hayes-compatible."
While many modem makers were content to produce
clones of the Smartmodem, others began to experi-
ment with the notion of a "smart" modem, crafting
special-purpose companion devices rather than mere
peripherals.

In 1981, Novation Inc. released the Apple-CAT II, a
complex piece of telecom hardware billed as "more
than just a modem..a personal communication
system." The Apple-CAT Il shipped with a variety of
oddball accessories including a pair of plastic hooks
for hanging a telephone handset off the side of the
Apple I chassis. Novation packed the device's
firmware with a grip of uncommon features including
a half-duplex 1200 baud high-speed mode based on
the Bell 202 standard, a communications protocol so
uncommon that it was practically exclusive. The
four-fold speed boost was catnip to data-hungry
software collectors and sysops were keen to advertise
high speed CAT lines. Beyond file traders, the
Apple-CAT offered compatibility for telecommunica-
tions devices for the deaf (TDD) and became especial-

ly prized among phone phreakers who took advan-
tage of the programmable dialer, tone generator, and
handset interface for spelunking the Bell System.

In the modem world, transmission speed was about
more than user patience or convenience. Long-dis-
tance dialing was billed according to call duration so it
was in a modemer's best interest to get off the line as
quickly as possible. Likewise, most bulletin board
systems were "one-liners" that could accommodate
just a single user at a time. Therefore, it was also in the
community's best interest to keep each connection as
time-brief and data-rich as possible.

But, a technological chasm yawned between 2400 and
9600 baud. The International Telecommunication
Union's standard for 9600 baud transmission, V.32,
required manufacturers to implementation a tricky
echo cancellation algorithm, the cost of which would
have driven up the price of their modems. At
$700-1200, high-speed modems already exceeded the
typical middle-class hobby budget.

The USRobotics Courier HST was one of a handful of
new modems to skirt the ITU standard by introducing
a proprietary protocol. Competitive with peer devices
from Telebit and Hayes, USRobotics was unique in its
enthusiastic embrace of the BBS scene. For years, they
offered BBS sysops a deep discount in exchange for an
electronic shout-out. Thanks to the sysop program,
the Courier HST became known as an affordable
high-speed workhorse (with positive externalities for
its maker!)

Like the Apple-CAT II, the USRobotics Courier HST was
a hit among the warez underground (which now
involved massive hierarchical organizations) but it also
facilitated the growth of translocal messaging
networks such as FidoNet, RelayNet, and WWIVnet.
For both file-traders and message nets, HST connec-
tions enabled the global circulation of data by reduc-
ing the burden on each transnational link.

Meanwhile, amateur radio operators (or "hams") were
finding uses for modems in their wireless hobby as
well. In 1978, hams in Canada began to exchange data
over the air using second-hand Bell-compatible
modems with homebuilt interfaces or "terminal node
controllers" (TNC). Doug Lockhart (VE7APU), founder
of the Vancouver Amateur Digital Communications
Group (VADCG), designed the first widely used TNC
kit, which came to be known as the "VADCG TNC."
Soon, "packet radio" spread to the U.S. and by the




