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Last year marked the 50th anniversary of the first telecast of the World Series.
Historically, this type of activity has been referred to as a “remote.” Describing how
to conduct remotes is daunting. In this age where camcorders are as pervasive as
toasters, the engineering and technical endeavors required to “pull off” a remote are
lost on the average viewer. Today, 50-foot trailers with their complement of equipment
are the norm. As we begin the next 50 years of remote TV coverage, it's time to look
back to where remotes have been and where they are today.

By Jim Boston

86 Broadcast Englnesrng  Janusy 1998



he sconaimigs of 'mmm'pmdmhupiul-

Ieled the airline industry in many ways. Feople

get into these fields becaose of the perceived

glamour. Bur don't tell that to the people who do
the work, fourteen howurs a day, often in the rain and cold. On
the other hand, if you like to travel and see new things and
enjoy the adrenaline rush from the terror thar comes from
doing live television, this is the business for you.

The ability to improvise, troubleshoot and engineer under
environmental and time constraints i§ extremely helpful. The
draw this business has for many means there is no shortage of
people building and operating remote facilities. Howeveg
there is a high nfant-mortality rate for startups, just as
historically has been the case for airlnes. The equipment,
planes in the case of airlines, tracks in the case of the remote
companics, often has numerous owners overits lifetime. Also,
like with the akrlines, we periodically see a consolidation of
players and a few heavyweights emerge, with many smaller
providers finding a niche or disappearing.

Mostty for sports

Histoncally, most mucks were built for sports. Trucks have
been referved 1o as “sport™ or “show™ trucks. The difference
i that "show™ ocks
have lamger, more haxu-
rious control room oom-
Pariments, while
“spor” trucks have
more WTR capabilicy,
mainly for replays. Au-
dicyused vo be more clab-
orate in a show eruck,

Most trucks came
about 1o cover sport-
ing events, although
somectimes a station would buaild a trock for wse on a
particular show or to show the station’s "colors.™ With dhe
cxception of 16mm film, the only way to acquire video was
with an electronic TV camers. Long before news depart
ments discovered that an RCA TE-76 and s Sony VO-3800
could go vogether to allow a TV crew 1o go almost anywhere,
cameras were not portable. The RCA TE-11 bad a camera
bead that weighed 107 pounds and required a 65-pound
“purcasre”™ camera control unit as well as a 2-pound
=suitcase” power supply. It needed a thick multicore camera
cable (remember TVW-812) and lots of light {many cameras
had their cwn light mounted on top); and it was only black
and white, Its picture was harsh, and the orthicon pickup
tubc was sticky and burned casily. If the camera operator
happened vo find che sun, you had 1o buy a new tube, Ofica,
much time was needed shooting white cards to *de-burn®
the nube after use, To try to stop the “bumning™ of the wbe,
the cameras had an orbitog which consisted of & motor
mounted to the side of the camera thar slowly rotared the
position of the yoke and rube to slightly move the image

HKSTP-TV took ealar TV o the read in this fully equipped color cruiser

continually,. Howeves, it was noisy and often had o be
mumed off in close-up situanions,

Meore cameras tell the story

The zoom lens didnrexist until the mid-1950s, The camera
had a turrct on its front that sccepeed four commeon fixed
lenses: 35mm, 50mm, 90mm and 135mm lenscs. But no
dircctor wanted to see a new lens racked when that camera's
tally light was on. *Trucking™ or "dollying™ the camera wias
thie only way to tghten in on a subject without changing the
lens. Today, the 70:1 zoom B found on many sports remonis.
Where 15 years ago, bead-to-toc shots used to be all that the
30:1 zoom kens could provide from the camera at the 50-
yard line, now the mose shoot i creeping into some football
coverage thanks to the 70:1 zoom lens.

In the mid-"50s, the color camera found itself in the field.
It made the TK-31 scem portable. The RCA TE-41 was the
first widely used color camsera, It had three orthicon ubes
and a camera head that weighed a mere 250 pounds, without
the viewfindes, which added another 45 pounds. The whole
cameras chain weighed almost 500 pounds. Red Skelton
Seudios had & truck that had a hydraulic life o cameras
permanently mounted on cradle heads and studio pedestals

could be stoced per-

foe right games. In

1955, NBC did irs first colorcast of the World Series. Partly
becaiass of their size and weight, sarly trucks did not carry
many cameras; the first World Serves had three. In the 19505
and “E0s, many network baseball games had 3 maximuom of
five cameras. Many local baseball games, even well into the
“70s only used three cameras — usually ar high home, First
and third bages, If a fourth camena was added, it was st low
home or center field. Back then, the event was merely
covered. If 3 camera had a zoom lend, it was either a 10:1 or
at most & 15:1,

Today, five to seven cameras is common for local baseball
games. FOX uses 11 or 12 when it does basehall. High
cameras aren't the rage anymore, High home and maybe
high first survived, but now low cameras are used, Cameras
at low first and third cover right-handed hitters and lefi-
handed pitchers or lefr-handed hitters and righr-handed
pitchers, Center field is considered indispensable for pircher/
batter shots, Mow, cameras are added from various angles in
the outfield The object today is not to just cover an event, but
to tell the story of the game.

Jauay 198 Brosdcast Engineering 87



A history of
remote
broadcasting

Camera svolution

In the 19605, camera evolution accel-
erated, The second generation of color
cameras included TE-42/4 35 for RCA
and PE-250/350s from GE. They tend-
ed 1o use four pickop tubes — three for
color and one for luminance. Although
their resolution improved, it took the
invention of the “enhancer™ to im-
prove their sharpness. Although rhis
device was made available separartely,
it was it included as part of the
camera in Moreleo's PC-80770, This
was a third generanon of
color cameras thatused three
Plumbicon tubes instead of
orthicons (or a mixture of
orthiconfvidicom rubes).

Within a couple of years,
RCA responded withits TK-
44, These camera heads were
approximately 70 pounds
and made remotes easier
ABC and CBS made exten-
sive use of the PC-T0, In the
late 1970s, RCA introduced
the TK-76. Within a few
years, it had a hard camera
shell thatircould beinstalled
into 80 it coubd be used as a
hard camera. This was
known as the TK-760 and
WBC made extenzive use of
it for remotes, The problem
with these cameras was they were still
designed o use multicore cable be-
tween the camera head and the camera
control {although some vendar offered
riax systems for the TE7&T60).

The next generation of cameras con-
fronted the multicore issue. They alto
introduced the microprocessor for use
as camera controllers, Most camera
chaina had a microprocessor in the
camera head and the camera control
unit, Thete two talked o
each other overan R5-231 link through
the camera cable, The CCU would con-
tinually send out a stream of analog
values [commonly known as a pulse
amplitude modolation [PAM)] stream
that the head stored in sample-and-
hold circuits), These anabog values con-

erolled everything from registration and

geometry, to video level and iris sertings.
The microprocessors at the CCUand the
camera head-ends ensured thart the PAM
stream could not get out of sync and
have the wrong values written to the
various sample-and-holds. The other
architecrural approach was o have the
camera system reside in the head.

Instead of splitting the video process-
ing berween a camers head and the
CCU, all the processing was in the head
and the CCU was noe much more than
8 remote-control unit. These two ap-
proaches made triax feasible. To power
the head, AC or DC with a potential of
as much as 300V is sent down the
center conductor of the triax. Most

WOH-TV eoversd 120 Cubs snd White Sox daytime homas bassball
pames durlng 1860, with four RCA TE-41 camaras

cameras have power galery systems so
power is only applied if the right load
and current draw is sensed. Cameras
on multicore could not have runs of

maore than 1,000 feet (SO0 feer was a
safer length). Today, half 3 mile 12 a
common maximam distance from trock
to camers hesd. Many stadioms have
a4 much a5 30,000 or 40,000 feet of
triax permanently installed.

The second major ares on rrocks to-
day revolves around tape. The video-
tape recorder didn't exist until the tenth
relevised World Serled. In the early
19605, Quad VTHs were installed on
trucks, Thest first-generation WTRs
weighed a5 moch as 3,000 pounds if
equipped o handle color. They consist-
ed of a3 many as five racks of electron-
ics and rape deck in the form of RCA'
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TRT-1B or a console unit and two
racks if an Ampex VR-1000, Glenn-
Armistead, a production company, had
rwo TRT-1s in a trailer, which were
used in taping the Emie Ford show for
MBC on location in the early 19605,

Tape capability was not common on
trucks unil the 1970s. The second gen-
eration of VTRs in the form of RCA'
TR-22 and Ampexs VR-1100/1200
made tape road trips more doable, The
VTR fit within one stand-alone box,
which was at least six feet long and six
feet high and weighed more than 1,000
pounds fully loaded. What was consid-
ered fully loaded ? Color capabilicy, ser-
vos that would gen-lock to extermal
reference and the abilicy
to do insert or assemble
edits were all optional.
Some machines were used
for early amemprs at in-
stant replay, Bur these
Quad (four rotary record
play heads) machines

tracks). The digital TBC
and DT/AST head to
make variable speed pos-
silile weosabd not arrive un-
til the earty 1970s. An
added plus wirh these ma-
chines is that they were
slow o scoelerate tape in shuttle, and if
you were lucky, the machine would
servo bock after only twio seconds.

At the end of the 1 960, Ampex made
the era of the instant replay feanble
with its H5-100 analog disk recorder. It
allowed instant sccess and playback
speeds other than times one. Bar its
storage capability was only a couple of
minntes. lts cost ensured thar only the
networks would be able to use it on 2
regular basis. Even then, there was nor-
mially only one of these units at a venoe.
Mot until the digital TBC gained enough
minscle and the AST/DT playback head
wad invented would instant replay capa-
hility' become commion place.

The arrival of the type C format VTR
from Sony and Ampex created the ex-
pectation that all trucks have replay



capability. Today, one-inch VTHRs have
given way to Betacam and digital Beta-
cam. Last year'’s Super Bowl used 22
VTRs for replays. The replays® central
role in telling the story now dictares
that many shows must have a producer
po coordinate isolation srategies and
playhack selection from the slew of
machines available. Directors and pro-
ducers have o understand the serate
gies anid tactics of the teama they are
covering. For Monday Night Football,
ABC uses a separate truck just to house
the 14 VTRs it uses for replay dury.

Andio then and now

Audio also saw its importance grow
exponentially. Early audio mixers of-
ten had no more than o half dozen
imputs; eday's mixers hove ns many as
9, In fact, many times the audio effort
was small encugh that the mixer was
mat even in the truck. The mixer would
be setup up in the announcers booth
for baschall or football coverage. There
was litthe emphasis on capuaring the
sounds that comprise the composite
cvent experience. Early cffors ar this
often centered on marrying sow sag-
cers or even wooden salad bowls with
stick microphones. These crode para-
bolic mics were used o caprure the
*bar crack” sounds in baseball or play-
er contact in foothall,

On io vides swilching

The production comparment has to
keep pace with the other areas of the
remoie irack wien it comes 1o change,
The change in video switchers has been
the continual increase in capability, Mot
only has the aumber of effects banks
increased, but the functionality of each
bank has increased. Past switchers only
allowed one operation per effects bank,
be it a dissolve, a wipe or a key, The ones
in use today allow more than one of
those aperations to oocur simultanecus-
ly on each bank. The use of “snapshors™
allows the operator oo store and recall
switcher setup almost instantancously.
Inits infancy, there might be half a dozen
sources available on a remote, Today,
sources have increased 1o a point where
routers are necded o fileer the amount
of sources available at any instant atthe
pwitcher Switchers now accept dozens
of inputs and, in some cases, to keep the

control panel a manageable size, have
“shift”™ functions for crosspodnt buttons
s0 that each bufton can acorss more
sources, Almost every truck now has a
DVEDME onboard: some even have
still-etmres.

The anmber of monitors found in the
production compartment has explod-
ed. The term “monitor wall™ dida'e
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end up on the scene &
The era of the single “Chyron™ opera-
tor e rapidly coming to a doss,

Moving on

Trucks mday would probably not rec-
ognize their ancesors. Early mucks re-
sembled 3 bus or a book mobile, The
driver could weually walk from the

Trector and twa trallese that oomories the Glonn-Armistead color TV production ayatem,
Or unit containg control, swkiching and sffscts squipment: the other contalns a Mm

sysiem and two color TV lape recorders,

exist early on. In face, monitors used by
the director and technical director were
often the same ones used by the video
operaror to shade cameras. Many early
trucks had a single compartment. All
the operating positions in the truck
would use the same sét of monitors.
Todays trailers wsually have separate
compartments for camera conirol, vid-
eptape, production and audio. Some-
times, transmission has a separate com-
partment, but it is nsvally associated
with video.

The final area that has gained prom-
inence on a truck & graphics which
didn’t exist on trucks unfil the mid-
*70s. Graphics used o be a black-and-
white camera, often just outside the
truck, that shot art cards. Those graph-
ics weren't keyed over video undil the
‘60s. Early on, switchers could only
“super™ them, That meant superim-
posed by doing a partial dissolve 1o the
graphics camera. In the ‘70s, NBC
warried thar multicolor graphics might
replays, even regular play, use heavy
graphics. FOX NFL coverage uses a
separate truck for all the graphics lay-
ered over the game. Today, switchers
need multiple downstream keying ca-
pability to handle all the sources thar

steering wheel 1o the back of the unit
without going outside. The other truck
architectune was the box and cab, much
like many Ku trucks today. Unless you
were putting tape machines on 2 vehicle,
et was hard to fll up the space mn a 40-
foot trailer Few tractor trailers were in
uge untl the 70k, The Glenn- Armistead
and the trailer WGMN used for White Sox
and Cubs baseball n the *60s were only
a few examples. WGN'S 40-foot trailer
only carried four TE-41 cameras,

Today, trailers as long as 53 feer ply
the interstates. Many are pushing the
limit. Many trailers separate their dual
axles by a few feet so they can carry
maore weight over the trailer’s wheels,
The remots business has captivated
many of us. It offers what has drawn
many of us into this basiness in the first
place, adventure and a taste of show
business. With the exception of news, it
s the last bastion of live television. B

automatior & transmission sywrems, Business
ﬂwmmmm

Aurborr's pore: The suthor wishes ro thank
Don systers, Sony Sair fowe, LA,
dor his escheical support i this articie.
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